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PREFACE. 


In  this  work  the  writers  have  endeavored  to  give  concise  descriptions 
of  all  the  species  of  fishes  known  to  inhabit  the  waters  of  North  and 
Middle  America.  In  scope  the  work  includes,  therefore,  all  the  species 
known  to  exist  in  North  America,  Central  America,  the  West  Indies,  the 
Caribbean  Sea,  the  Galapagos  Archipelago,  with  the  offshore  banks  and 
continental  slopes  of  both  oceans  included,  as  well  as  the  waters  of  the 
Oulf  Stream.  All  marine  species  known  to  occur  north  of  the  Equator, 
and  all  fresh-water  species  north  of  the  Isthmus  of  Panama  are  included. 
The  fact  that  over  a  hundred  species  have  been  added  to  the  list  within 
the  time  taken  for  printing  the  present  volume,  shows  that  this  catalogue 
is  still  far  from  complete. 

The  classification  and  sequence  of  groups  adopted  by  us  is  essentially 
that  of  Dr.  Theodore  Gill,  freely  modified  to  suit  our  present  purposes. 
This  system  in  many  of  its  details  is  purely  tentative,  to  be  confirmed 
or  changed  when  the  anatomy  of  the  various  forms  is  better  known. 
This  fact  has  been  strongly  emphasized  by  Dr.  Gill  and  needs  no  further 
discussion  here.  In  the  arrangement  of  the  families  and  genera  we 
have  endeavored  to  avoid  unnatural  associations  and  incoherent  groups, 
even  at  the  risk  of  what  may  seem  an  excessive  subdivision.  In  gen- 
eral, however,  no  correct  idea  of  the  relation  of  largo  groups  can  be 
formed  until  the  component  parts  are  separated  and  defined. 

The  rules  of  nomenclature  recently  formulated  by  the  American 
Ornithologists'  Union,  and  now  adopted  by  nearly  all  American  natural- 
ists, have  been  followed  in  this  work.  The  only  exceptions  are  those 
arising  from  the  operation  of  two  minor  regulations  which  seem  to  be 
impracticable  or  unnecessary.* 


•The  Arst  of  these  exceptions  concerns  Canon  xvn,  2,  which  give*  to  specific  names  applied 
to  ni*les,  precedence  over  name*  lined  for  females,  when  the  two  occur  on  the  same  page.  In 
snch  casts  of  synchronous  names,  we  have  awarded  priority  to  the  name  standing  first  on  the 
page,  regardless  of  other  considerations.  The  other  exception  is  in  the  rule  abandoning  a 
name  (m  Scaphirkynchu*;  Xiphidion;  Oanthidermi*)  when  a  prior  generic  name  is  of  liko  etymology 
and  of  nearly  the  same  spelling  (as  Sraphorhynchu*,  Xiphidium,  or  Aranthmlerma).  We  regard  all 
generic  names  as  different  unless  originally  spelled  alike,  and  the  original  orthography  (mis- 
prints aside)  is  in  all  cases  retained. 

fv) 


VI  PREFACE. 

The  present  work  is,  in  a  sense,  a  revision  of  the  "  Synopsis  of  the 
Fishes  of  North  America,"  published  in  1888  by  Jordan  &  Gilbert,  as 
Bulletin  XVI  of  the  United  States  National  Museum.  While  the  gen- 
eral character  of  the  work  is  the  same  as  in  the  Synopsis,  the  text  in  the 
present  work  has  been  entirely  rewritten,  and  the  geographical  range 
greatly  extended  by  the  addition  of  the  faunas  of  Mexico,  Central  Amer- 
ica, and  the  West  Indies.  The  number  of  species  included  has  been  thus 
more  than  doubled.  An  effort  has  been  made  to  show  in  the  sequence 
of  forms,  something  of  our  knowledge  of  the  line  of  evolution  of  the 
different  groups  of  fishes. 

Our  recognition  of  indebtedness  should  include  in  greater  or  less 
degree  most  contemporary  workers  in  systematic  ichthyology,  for  it  is 
not  easy  to  separate  the  aid  given  to  our  individual  studies  from  that 
given  as  direct  assistance  in  the  preparation  of  the  present  work. 

Dr.  Charles  Henry  Gilbert  has  turned  over  to  the  present  junior 
author  his  share  in  Jordan  &  Gilbert's  "  Synopsis,'1  and  has  also  freely 
given  help  and  advice,  unpublished  observations,  descriptions  of  new 
forms,  and  other  aids  which  increase  the  usefulness  of  the  work.  Most 
of  the  descriptions  here  published  have  been  written  in  his  laboratory 
or  verified  in  the  museum  in  his  charge. 

In  ways  similarly  important,  we  are  under  the  deepest  obligations  to 
Dr.  Theodore  Gill,  who  has  looked  over  all  our  proof  sheets,  and  who 
has  given  numberless  valuable  suggestions  arising  from  his  extensive 
knowledge  of  comparative  anatomy  and  of  the  literature  of  zoology. 
Every  part  of  the  work  has  been  made  more  valuable  by  the  friendly 
interest  of  this  master  of  taxonomy. 

Still  other  aids  of  importance  have  come  from  Dr.  G.  Brown  Goode, 
Assistant  Secretary  of  the  Smithsonian  Institution  in  charge  of  the  United 
States  National  Museum.  The  work  of  rewriting  the  Synopsis  of  1888 
was  undertaken  at  his  suggestion.  Every  help  toward  its  completion 
has  been  freely  extended,  the  most  important  being  the  use  of  the 
advance  proof-sheets  of  the  "Oceanic  Ichthyology"  of  Goode  &  Bean. 

To  Timothy  Hopkins,  esq.,  of  Menlo  Park,  Cal.,  a  generous  patron  of 
biological  research,  we  are  indebted  for  the  kind  interest  which  made  it 
possible  for  the  junior  author  to  associate  himself  with  the  present  work. 

Dr.  George  A.  Boulenger,  of  the  British  Museum  of  Natural  History, 
has  examined  many  type  specimens  for  us,  and  has  most  kindly  furnished 
advance  proof-sheets  of  the  first  volume  of  his  Catalogue  of  Teleostean 
Fishes.  Large  use  of  these  proof  sheets  has  been  made  in  our  accounts 
of  the  Ptrcida  and  Serranida. 
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Valued  aids  in  the  solution  of  doubtful  questions  have  been  received 
from  Dr.  Franz  Steindachner  of  Vienna,  Dr.  Franz  Hilgeudorf  of  Berlin, 
Dr.  Christian  F.  Lutken  of  Copenhagen,  Dr.  Robert  Collett  of  Chris- 
tiania,  and  from  Dr.  Lion  Vaillant,  M.  F.  Bocourt,  and  M.  Alexandre 
Thominot,  in  Paris. 

In  our  own  country,  we  have  especially  to  express  our  obligations  for 
favors  received  from  Dr.  Tarleton  H.  Bean,  of  the  New  York  Aquarium; 
from  his  brother,  Mr.  Barton  A.  Bean,  and  Mr.  R.  Edward  Earll,  of  the 
United  States  National  Museum ;  from  Prof.  Edward  D.  Cope,  of  Phila- 
delphia, and  Mr.  Samuel  Garman,  of  the  Museum  of  Comparative 
Zoology;  Dr. Hugh  M.Smith  and  Mr.  William  C.  Kendall, of  the  United 
States  Fish  Commission  ;  Dr.  Stephen  A.  Forbes,  of  the  University  of 
Illinois;  Dr.  Edwin  J.  Nolan,  of  the  Academy  of  Natural  Sciences  of 
Philadelphia,  and  Prof.  Simon  H.  Gage,  of  Cornell  University.  To 
the  Hon.  Marshall  McDonald,  United  States  Commissioner  of  Fish  and 
Fisheries,  and  Mr.  Richard  Rathbun,  chief  of  the  Division  of  Scientific 
Inquiry  of  the  United  States  Fish  Commission,  we  are  under  especial 
obligations  for  assistance  in  many  ways. 

Our  own  students,  present  and  past,  especially  Dr.  Seth  E.  Meek,  Dr. 
Wilbur  W.  Thoburn,  Mr.  Edwin  C.  Starks,  Dr.  Frank  Cramer,  Dr.  Carl 
H.  Eigenmann,  Mr.  Albert  J.  Woolman,  Mr.  Cloudsley  Rutter,  Mr. 
Keinoeuke  Otaki,  Mr.  Thomas  M.  Williams,  Mr.  George  B.  Culver,  Mr. 
Norman  B.  Scofield,  Miss  Susie  B.  Bristol,  Mrs.  Flora  Hartley  Greene, 
and  others,  have  rendered  aid  of  various  kinds.  Dr.  Meek  has  devoted 
a  winter  in  Palo  Alto  to  the  preparation  of  the  first  draft  of  the  account 
of  the  Pomactntridir,  Gadida,  BrotiUidv,  and  other  families.  Mr.  Cramer 
is  the  author  of  the  account  of  the  Soorpctnidm  and  Agonida,  and  to  Dr. 
Thoburn  we  owe  the  outline  of  the  Cottid(je.  Mr.  Starks  has  spent  much 
time  in  the  verification  of  descriptions.  An  especially  important  service 
has  been  rendered  by  Prof.  Walter  Miller  of  the  chair  of  Archaeology  in 
Leland  Stanford  Junior  University,  and  Mr.  William  Barnum,  Editor  of 
the  United  States  Fish  Commission  publications,  in  reviewing  and 
correcting  the  etymology  of  names  of  the  genera  and  species.  Prof. 
Augustus  T.  Murray,  of  the  chair  of  Greek  in  the  Leland  Stanford  Junior 
University,  has  also  contributed  valuable  suggestions.  To  Mr.  George  A. 
Clark,  President's  Secretary  of  the  Leland  Stanford  Junior  University, 
we  owe  many  favors  in  connection  with  the  preparation  of  manuscript. 

Under  the  head  of  each  species,  enough  synonymy  has  been  given  to 
connect  this  work  with  other  descriptive  works,  and  no  more.    Reference 
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is  made  to  each  original  description  of  supposed  new  species  or  genera, 
to  the  descriptions  in  Dr.  Gunther's  "  Catalogue  of  the  Fishes  of  the 
British  Museum,"  to  Jordan  &  Gilbert's  "  Synopsis  of  the  Fishes  of  North 
America,"  and  to  other  works  in  which  special  information  is  given. 
The  limits  of  the  present  work  prevent  us  from  giving  a  bibliography 
of  the  works  consulted.  In  general,  we  have  tried  to  examine  every 
paper  which  throws  light  on  American  Ichthyology. 

In  conclusion,  we  may  say  that  no  one  can  realize  the  imperfections 
of  this  work  more  keenly  than  we  do.  We  offer  no  excuse  for  inaccu- 
racies and  errors,  but  it  is  fair  to  say  that,  throughout  the  four  years  in 
which  this  work  was  written,  both  its  authors  have  found  their  ener- 
gies crowded  to  the  utmost  by  executive  work  to  which  systematic 
ichthyology  bears  no  relation.  Had  it  not  been  so,  this  book  would 
have  come  somewhat  nearer  our  own  ideals,  and  especially  would  it  be 
more  exact  and  detailed  on  the  side  of  Osteology,  Embryology, and  Pal- 
eontology. As  it  is,  we  trust  that  the  work  will  be  a  useful  representa- 
tion of  the  present  state  of  our  knowledge  of  the  fauna  in  question. 

David  Starr  Jordan, 
Barton  Warren  Evermann. 

Lkland  Stamford  Junior  University, 

Palo  Alto,  Santa  Clara  County,  California. 

JfarcA  15,  1895. 


NOTE. 


In  oar  descriptions  of  species,  we  have  attempted  to  bring  the  prin- 
cipal comparative  measurements  first.  The  expressions  "head  4,*'  or 
"  depth  4 "  mean  that  the  length  of  the  head  in  the  one  case,  or  the 
greatest  depth  of  the  body  in  the  other,  is  contained  4  times  in  the 
length  of  the  fish  measured  from  the  tip  of  the  snout  to  the  end  of  the 
last  caudal  vertebra,  the  caudal  fin  being  not  included.  The  size  of  the 
eye  and  the  length  of  snout  and  other  head  parts  are  compared  with  the 
length  of  the  side  of  the  head,  unless  otherwise  stated ;  thus  u  eye  5  " 
means  that  the  horizontal  diameter  of  the  eye  is  J  the  length  of  the 
head.  "  Scales  5-64-7  "  means  that  there  are  5  rows  of  scales  between 
the  base  of  the  dorsal  fin  and  the  lateral  line  (the  scale  in  the  lateral 
line  excluded),  64  oblique  transverse  series  crossing  the  lateral  line,  and 
7  horizontal  series  between  the  lateral  line  and  the  base  of  the  anal  or 
the  vent.  When  the  number  of  pores  in  the  lateral  line  is  fewer  than 
the  number  of  scales  in  it,  we  have  usually  indicated  the  fact. 

The  fin  formula)  are  usually  shortened  as  much  as  possible;  thus  D. 
10,"  u  D.  IV,  9,"  or  "  D.  VIII-13,"  means  that  in  the  first  case  the  fish  has 
a  single  dorsal  fin  of  10  soft  or  articulated  rays;  in  the  second  case,  a 
single  dorsal  fin  of  4  spines  and  9  soft  rays;  and  the  last  indicates  a  fish 
with  2  dorsal  fins,  the  first  composed  of  8  spines  and  the  second  of  13  rays. 

Spines  are  always  indicated  in  roman  letters. 

The  abbreviations  for  the  other  fin  formula)  are  similarly  explained. 

The  measurements  given  in  the  text  are  intended  to  apply  to  the  aver- 
age of  mature  fishes.  Young  fishes  usually  have  the  depth  less,  the  head 
and  eye  larger,  and  the  mouth  smaller,  than  adult  examples  of  the  same 
species. 

Descriptions  not  taken  from  specimens,  or  at  least  not  verified  by  us, 
are  credited  to  the  author  from  whom  they  have  been  copied. 

"  Eu.w  after  the  account  of  any  species  indicates  that  it  is  found  in 
Europe. 

The  names  of  the  localities  from  which  the  types  of  the  species  were 
obtained,  are  printed  in  antique  old  style  type  in  connection  with  the 
synonymy  of  each  species. 

When  the  type  specimens  are  in  the  United  States  National  Museum, 
we  have  given  the  nunil>ers  which  they  bear  on  the  register  of  that 
institution. 

An  atlas,  containing  anatomical  figures  and  illustrations  of  many  of 
the  more  important  species,  is  now  in  preparation  and  will  appear  upon 
the  completion  of  the  second  volume  of  the  present  work. 
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The  Fishes 


OF 


NORTH    AND    MIDDLE    AMERICA. 


BY    DAVID   STARR  JORDAN    AND    BARTON    WARREN    EVERMANN. 


Ichthyology  (/jtfvf,  fish;  /byog,  a  discourse)  is  the  study  of  fishes.  A 
"  fish/'  in  the  popular  sense,  is  a  member  of  any  one  of  the  three  classes 
of  aquatic  or  fish-like  vertebrates!  the  groups  here  designated  as  Lepto- 
cardiij  Mtirsipobranchii,  and  Pisces.  The  Tunicata  and  Enteropneusta  (Balano- 
glossus),  now  recognized  as  belonging  to  the  Chokdata  and  approximated 
to  the  Vertebrata,  are  excluded  in  this  definition,  as  in  their  adult  con- 
dition these  creatures  have  undergone  a  retrograde  metamorphosis  and  are 
by  no  means  fish-like.  For  an  opposite  reason,  the  Batrachia,  which  de- 
velop jointed  limbs  in  their  adult  condition,  although  closely  allied  to  the 
true  fishes,  are  not  included  in  the  popular  idea  of  a  fish. 

Among  the  forms  commonly  called  fishes  we  recognize  three  classes — 
Leptocardii,  Marsipobranchii,  and  Pisces.  We  have  preferred  to  leave  the 
Piscts  as  a  single  class,  including  all  fish-like  vertebrates  with  paired  fins, 
though  there  is  much  to  be  said  in  favor  of  regarding  the  Selachians  and 
Dipnoans  as  each  constituting  a  distinct  class  coordinate  with  the  true 
fishes  and  the  Batrachians.  We  see  no  warrant  for  separating  the  Ganoids 
as  a  class  from  the  true  fishes,  still  less  for  uniting  the  Ganoids  and  Sela- 
chians in  one  class,  Palaiichthyes,  while  the  true  fishes  are  placed  in  another. 

Analysis  of  tiie  Classes  of  Fish-like  Vertebrates. 

a.  Acruntata. — Anterior  end  of  tho  central  nervous  axis  not  dilated  into  a  brain  and  not  sur- 
rounded l»y  a  protectivo  cajwule,  or  skull. 
U.  Kutochord  perfect,  persistent,  extending  throughout  the  body,  included  in  a  mombranous 
eheuth,  as  is  the  cord-like  nervous  axis  above  it ;  body  elongate,  lanceolate,  not 
worm-like  nor  enveloped  iu  a  tunic  ;  walls  of  tho  body  with  muscular  myotomes ; 
middle  line  of  body  with  rudimentary  fins;  no  proboscis;  the  mouth  slit-like, 
fringed  with  cirri ;  heart  a  longitudinal  tubular  vessel  which  gives  off  branchial 
tubes  which  unite  in  uu  aorta  ;  gill  slits  inclosed  externally  by  a  fold  iu  tho  in- 
tegument which  inclose*  a  chamber  (atrium)  which  opens  below  ;  vent  remote 
from  mouth.  Leptocardii,  i. 

aa.  fVtiwiWa.— Anterior  end  of  tho  nervous  axis  dilated  into  a  brain  which  is  contained  within 
a  protective  capsule,  tho  skull  ;  notochord  not  continued  forward  beyond  the  pituitary 
body  ;  heart  developed  aud  divided  at  least  into  two  parts. 
'-.  Skull  imperfectly  de\  eloped  aud  without  jaws ;  shoulder  girdle  and  pelvis  obsolete; 
no  paired  fins  ;  a  siugle  median  nostril ;  gills  purse-shaped  ;  skin  naked  ;  skeleton 
cartilaginous.  Marsipobranchu,  ii. 

<r.  Skull  well  developed,  and  with  jaws;  shoulder  girdle  and  pelvis  more  or  less  dovoloped  ; 
nostrils  not  modiau  ;  gills  not  purse-shaped  ;  limbs,  if  present,  developed  as  rayed 
flnH,  never  with  Angers  and  toes  like  thoso  of  the  higher  vertebrates  ,  gills  in- 
sistent through  life.  Pisces,  hi. 
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;     Class  I.  LEPTOCARDII. 
(The  Lancelets.) 

SkelQtoamembrano-cartilaginous.  Notochord  persistent  and  extending 
to  tfoa  anterior  end  of  the  head,  inclosed  in  a  membranous  sheath  as  is 
the  oord-like  nervous  axis  above  it.  Heart  a  longitudinal  tubular  vessel 
which  gives  off  branchial  vessels  which  unite  in  an  aorta ;  end  of  the 
nervous  axis  not  dilated  into  a  brain  and  not  surrounded  by  a  protective 
capsule,  or  skull .  Blood  colorless.  Respiratory  cavity  confluent  with  the 
cavity  of  the  abdomen ;  gill  slits  in  great  number,  the  water  being  expelled 
through  an  abdominal  pore  in  front  of  the  vent.  Jaws  none;  the  mouth  a 
longitudinal  fissure,  with  cirri  on  each  side.  Body  lanceolate  in  form, 
more  or  less  fish-like,  and  not  enveloped  in  a  tunic.  Dorsal  fin  present, 
low ;  anal  fin  usually  more  or  less  developed. 

Small  marine  animals,  highly  interesting  to  the  zoologist  as  exhibiting 
the  lowest  degree  of  development  of  the  vertebrate  type.  The  class  in- 
cludes but  the  single  order,  Ampuioxi  or  Cirbostomi.  (Ae?rr6f,  thin; 
tapdia,  heart.)    (Subclass  Lkptocardii,  Gunther,  Cat.,  vm,  513-514.) 

Order  A.  AMPHIOXI. 
(The  Cirrostomes.) 

This  order  is  equivalent  to  the  family  BRANCHioSTOMlDiE.  (a/ipl,  both ; 
b&g,  sharp :  Cirrostomi  is  from  cirrus,  a  look  of  hair;  arbfia,  mouth.)  (Cir 
rostomi,  Gunther,  Cat.,  vm,  513-514.) 

Family  I.  BRANCHIOSTOMID^E  * 

(The  Lancelets.) 

Body  elongate,  lanceolate,  compressed,  naked,  colorless;  the  fins  repre- 
sented by  a  low  fold  extending  along  the  back,  with  usually  a  rudimentary 
fold  below  which  passes  by  the  vent  to  the  abdominal  pore.  Mouth  in- 
ferior, appearing  as  a  longitudinal  fissure,  surrounded  by  conspicuous, 
rather  stiff,  cirri.  Eye  rudimentary.  Liver  reduced  to  a  blind  sac  of  the 
simple  intestine.  Small,  translucent  creatures  found  imbedded  in  the 
sand  on  warm  coasts  throughout  the  world.  Eight  species  are  now  recog- 
nized, referable  to  2  or  3  genera.  They  are  all  very  similar  in  appear- 
ance and  habits,  and  the  numbers  of  the  muscular  impressions  furnish 
the  only  characters  thus  far  known  by  which  the  species  can  be  distin- 
guished.!   (Cirrostomi,  Gunther,  Cat.,  vm,  513-514.) 

a.  Gonads  (reproductive  structures)  present  on  both  sides  of  tbe  median  line  ;  anal  fin  present, 

with  traces  of  fin  rays ;  no  caudal  process.  Branohiostom  a,  1. 

aa.  Gonads  present  on  tho  right  side  only  ;  anal  fin  without  fin  rays  or  successive  fin-ray 

chambers ;  a  long  caudal  process,  or  tail,  about  as  long  as  the  head.     Astmmktbon,  2. 

*  In  the  arrangement  of  the  genera  and  species  of  this  group  we  have  been  guided  by  the  con- 
elusions  of  Dr.  K.  A.  Andrews,  in  his  recent  i*M>er,  "An  undescribed  Acraniate :  Atymmctrxm 
Jwoa//a w«»i."    (Studies  Biol.  Lab.  Johns  Hopkins  University,  v,  No.  4,  213-247,  1893.) 

fSee  GUnther,  Rept.  Zoiil.  Voyage  H.  M.  S.  Alert,  1884,  where  the  value  of  this  character  is 
first  fully  recognized. 


Jordan  and  Evermann. — Fishes  of  North  America. 


x.  BRANCHIOSTOMA,  Costa. 

(L.ANCKLET8.) 

Costa,  Cenni  Zotflogici  Napol.,  49,  1834,  (lubricum  =  Uxm>eolatum). 
Ampkiojnu,  Ya  shell,  British  Fishes,  468,  1836,  {Umctolatut). 

Lancelots  with  the  gonads  or  reproductive  structure  present  on  both 
sides  of  the  median  line.  Anal  nn  present,  with  traces  of  rays.  Verte- 
bral column  not  produced  backward  into  a  caudal  process.  Six  or  7 
species  recognized,  found  in  the  warm  seas,  usually  buried  in  sand  flats 
at  no  great  depth.  They  are  very  tenacious  of  life,  and  will  endure  con- 
siderable mutilation.  (Ppayxiay  gills;  arbfiat  mouth,  the  cirri  about  the 
mouth  having  been  taken  for  gills  by  Costa). 

a.  Myocommata  or  muscular  bauds,  68  to  64. 

b.  Myocommata  behind  vent,  11  to  13,  the  formula  usually  35  +  14  -f  12  =  61. 

LAJfOKOLATUM,  1. 

66.  Myocommata  behind  vent,  7  to  10,  the  formula  usually  35  -f- 14  +  9  =  68. 

CAMBJKUM,  2. 

oo.  Myocommata  or  muscular  bands,  65  to  70,  tho  usual  formula  44  +  16  +  9=69;  size  larger 
than  in  other  American  species ;  the  tail  short.  caufobm xznse,  3. 

1.  BRANCHI08TOMA  LANCEOLATUH,  (Pallas). 
(European  Lancelet;  Am  phi  ox  us.) 

Muscular  bands  usually  35  -f- 14  + 12  =  61.  Usual  length  1|  inches.  The 
common  European  species,  with  the  tail  stoutish  and  rather  long;  abun- 
dant on  the  sandy  shores  of  the  Mediterranean,  and  known  from  Southern 
England  and  Scandinavia.  The  Lancelot  of  the  Chesapeake  Bay,  accord- 
ing to  Dr.  Andrews,  is  referable  to  this  species  rather  than  to  B.  caribwum. 
(lanceolatus,  lance-shaped.)  (Eu.) 

Umax  LxmaxAatus,  Pallas,  Spicilegia  Zool.,  X,  19, 1774,  Cornwall. 

finamcftKMloma  lubricum,  Costa,  Cenui  Zool.  Napol.,  49, 1834,  Naples. 

Amphiuxu$lamceolatu*y  Yarrell,  British  Fishes,  468, 1836,  and  of  many  writers  on  anatomy  ;  GOn- 

tueb,  Cat.,  vin,  613, 1870 ;  Jordan  A  Gilbert,  Synopsis,  867, 1883  ;  GPnther,  Eept.  ZoOl.  H. 

M.  S.  Alert,  32,  1884  ;  Andrrwb,  Studies  Biol.  Lab.  Johns  Hopkins  Univ.,  v,  238,  1893. 

2.  BBANCHIOSTOMA  CABIBJEUH,*  Sundevall. 
(Wist  Indian  Lancelet.) 

Muscular  bands  (myocommata)  usually  35  -f  14  -f  9  —  58 ;  gonads  22  to 
26  on  each  side ;  usual  length  1|  inches;  tail  short;  extremities  attenuate. 
In  shallow  waters,  buried  in  the  sand,  from  Beaufort,  N.  C,  to  the  mouth 
of  the  La  Plata;  abundant  off  the  Carolina  coast  and  in  localities  in 
Florida  (Port  Tampa),  Jamaica,  Brazil,  etc.  (Name  from  the  Caribbean 
sea.) 

BrmcMiottoma  caritutum,  Sundevali.,  Olfurs,  Vet.  Akad.  FUrhandl.,12,1863  ,  St.  Thomas;  Rio 
Janeiro;  GCntiier,  Voyage  Alert,  32,  1884  ;  Jordan  &  Gilbert,  Synopsis, 3;  Andrews,  I.e., 
240,1893. 


•This  species  1m  not  very  different  from  B.  lanceolaium,  and  may  vary  into  it. 
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S    BBAM  MIOftTOIA  <  AUrOkXIKXHK.*  <»m 

<('*iir"ft«i*  1,4**  urn 
Larger  than  the  other  American  s|>ericii,  with  the.  iihi^uUi  t>ai»d«  .- 
greater  number,  uaually  It  -f- 16+  i*      &*•    Tail  very  »hurt.     I'mal  tt-n£i£. 
70  mm.,  or  nearly  \\  inrhe*.    Coast  of  California,  from  hau  1>i*,c"   l'»*» 
southward,  very  abundant  at  the  mouth  of  San  Dtego  Hay,  «  h«*rr  it  »*• 
first  obtained  by  Dr.  J.  ii.  Cooper  about  1H4X;  I  a  t  «> )  \  taken  in  largr  unr.. 
bers  at  Han  Diego  aud  at  Sun  Luis  (tonialet,  Hay,  in  the  <#u It  of  Calif'»tt,  * 
In  specimen*  from  the  la*t  named  locality  ( Alba  tro**  Coll.    tb«*  u*iu!  f*»? 
mala  in  45  +  1 1  4-  i»      bX 

•|w<ri«-«,  C.xtrta,  rr<>niM,  Nat.  Wp*ifh  California   4*>,  l*M>,  Baa  Dt«f  o 
dtl/fWMW,  <ilLL,  MS  ,  \M>aiw»,  /  <•.,  241,  \*A\ 

2.  ASYMMETRON,  Andrew*. 

•,t  Prrcan,  IWrl.  M<-n*t»l~r.,  T.'T,  1117ft,  (eaJteJiM). 

AftDaKw*.  Stulc-  Hi  .1    L»b   J<>hn«  Huf4lu«  t'oiv  .  \,  1\',  l«**l.    /-  *rt*» 

Gouada,  or  reproductive  structures,  <levelo|M*tl  on  the  right  *»ul*-  «ml* 
Anal  fin  without  tin  ray*  or  aticcesaive  fin-ray  chamber*.     A  long  raud*: 
process.      Otherwise   a*  in    Hranchio»tom<i.      One    *|>ecie*.      e*-c**~r  - 
wanting  symmetry. ) 

4.  AHYIIETfcOX  MTATAXt'1.  A*lrr«. 

•  IUmami  I.a*'  rirt  ) 
Kigbt  metapleuronrotitintiouH  *uh  the  median  \entral  <  anal  •  tin.  whu-L 
fiaaaea  to  the  right  of  the  nnui.     I'reoral  hood  extensive,  the  rirrt  ur*;t«d 
by  the  membrane  throughout  the  greater  part  of  their  Imgth.and  «rii<K»tL. 
without  sensory   papill.t-      Gonad*  on  the  right.  2H,  extending  from  it.* 
15th  to  the  1 3d  mvototm  •»  iuclu»i\e.     Myotome  formula  it -f  1*4  13      **• 
Length  4  iurh.     Adult  und  >otmg  atvimmiugat  theaurface*  in  the  rxruin; 
in  June  aud  July  at  lirtnini  and   Nassau,  Bahama*;  al*«»   taken  Imiml 
in    calcareou*  Hand.     1 Amlr*w. )     i  Lmrttya*,   the   ialanda   discovered    \»\ 
Columbus  in  1I!**J,  now  the  Bahamaii.  1 
Afmmrtrvm  bmf«t»«M,  Amm»>   •'      .«"•?.  I**:.  Bcmini,  Bahama* 

Class  II.  MARSIPOBRANCHII.t 

(Thk   Lampkiy*.) 

Skeleton  carttla^inout :  the  akull  imperfectly  dt*\  doped,  not  M-|tarate 
from  the*  vertebr.il  column      N«»  true  jaw*.  110  Initio,  im  nhoulder  girdle. 

L*o;tli  I1  f  It.  '.'*,  it.-  \f  ("?.ir.  »  *•  I*! »:.  i».  !'■  rti  |  r<>li*H«  •  \t-  u  Uu&  n-  riL»»r  I  U»  P*r  »  .» 
tut  b- t  j*t  r»wr-l"l  *».tl..i.  i.r  ;.:«..!•  *«.!.!.»•:,  n;f.  r«  \*t  ALa*l  I",  f h  .  117,  !•"•. 
Chlncha*  Ulaoiit 

f  £^*y>«»-  Afi»«  !•  »•:  1  t  •  -!ifrr  fr  m  /.»ji»  V»  */  •••  .j  u,  i)^  »)*,  i,  ,  *  th»  «n«l  Ad  l>r  \ti  lr»  •• 
•tair*  thai  Mr  ArtK-jr  \N  .  •>.">  h»«  » i»m.ti"l  U»  Ati«tn'.i»ni»|*  /  .  •i'-.* »».  fli-il«  «  t.iN 
oo  tb*  ri^lit  •»«!•     •.'».»•  1:1    (•  t'  •      If  .<••.»■■•■  't'  •  i*  «  «ali-l  <•  cu«.  |-r-ta«t  !}i  />»-■•►  ,»■  v. 

It  alaif  valid.     It  »•  |*rt  a;*  '■  *t  -.•..•U' l>  fr  :;i    l^»nr..f     <  !  y  tin*  »at.t  «-f  •  «-«u<U:  |  r -.*#«• 

J  l*r»»f.  <'"|*  rn*k  •  i1  ■    */■••,*    -rt  »i.%»i»    '»••  ui.l.  r  »    '*«•   I .,-» ».**•,.  har»tirri«««i  l»tr 
at*a»i.#  nf  j*««  ai.  I  •'      •   '.   r  ,  ■  !'..•>    «••  i*  .  .mj«—  I  « !.'» •!»  4  f  aiti'M  t  |<>nu«,  tu-«t      ' 

lh««a  t^U4itfli«c  !••  I:.--    •  .'      *»• 1" 'Hi,  «r.l  |-»    » *-t-— t  *•  ilh  t.-n*  .|« rmtl  |>Ut#«  *i<-l  Ul*r* 

linit*      S^  An»"iii  Aii   N«tiir*.i#t,  «»  t  -l—r.   1«»>«.   ^»-      Th*   «;r< -«t|>   Jtf^Mp^fiw  Ait  t»  aln»  wfl«i. 
kbuaft  aa  (>*.«<  «■«,  «a  i*T*»wf*m,  ao  J  aa  Iff.  «fo* 
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no  pelvic  elements,  no  ribs.  Gills  in  the  form  of  fixed  sacs,  without 
branchial  arches,  6  or  more  in  number  on  each  Bide.  Nostril  single, 
median.  Month  snbinferior,  suctorial,  more  or  less  circular.  Heart  with- 
out arterial  bulb.  Alimentary  canal  straight,  simple,  without  caecal  ap- 
pendages, pancreas,  or  spleen.  Generative  outlet  peritoneal.  Vertical  fins 
with  feeble  rays,  usually  continuous  around  the  tail.  Naked,  eel-shaped 
animals,  inhabiting  cool  waters,  both  fresh  and  salt.  They  undergo  a 
metamorphosis,  the  young  being  often  quite  unlike  the  adult.  (Subclass 
Cyclo8TOMI,    Giinther,    Cat.,   vin,    1870,  499-512.)     (fiapoimov,   pouch; 

Orders  of  Marsipobranchii. 

a.  Nasal  tnbe  duct-like,  with  cartilaginous  rings,  penetrating  the  palate;  gill  openings  remote 
from  the  ho.id,  opening  directly  into  the  pharynx;  no  eyes.  Hyperotreti,  B. 

aa.  Kami  duct  a  blind  sac,  not  penetrating  the  palate;  gill  openings  close  behind  tho  head, 
communicating  with  a  common  branchial  passage  which  opens  directly  into  the  phar- 
ynx; eyes  well  developed  in  tho  adult.  Hyperoartu,  0. 

Order  B.  HYPEROTRETI.* 
(The  Hagfishes.) 

Nostril  tube-like,  with  cartilaginous  rings,  penetrating  the  palate,  its 
position  at  the  extremity  of  the  head,  over  the  mouth ;  snout  with  8 
barbels;  mouth  without  lips;  1  median  tooth  on  the  palate  and  2  comb- 
like series  of  teeth  on  the  tongue.  Branchial  apertures  at  a  great  distance 
from  the  head;  a  series  of  mucous  sacs  along  each  side  of  the  abdomen. 
Intestine  without  spiral  valve.  Eggs  large,  with  a  horny  case  provided 
with  threads  for  adhesion.  Marine  lamprey-like  animals,  burrowing  into 
the  llesh  of  fishes,  on  which  they  feed.  They  may  be  referred  to  2  families, 
differing  mainly  in  the  structure  of  the  gill  openings,  {v-xepum,  palate; 
r  >//T/.r,  perforate). 

a.   Branchial  aj>ertur«*  6  to  14  on  each  wide,  each  leading  by  a  duct  to  a  branch  in  1  rac. 

HErTATREMinf;,  n. 
.i.«.   Branchial  apertures  single  on  rach  Hide,  from  which  divorgo  ductn  to  f»  branchial  kuh. 

Myxiniuv,  in. 

Family  II.  HEPTATREMID^E. 

(Tiik  Borers.) 

This  family  differs  from  the  Myxinido?  chiefly  in  the  structure  of  tho 
branchial  apparatus,  there  being  f>  to  14  sacs  on  each  side  which  receive 
water  directly  from  the  oesophagus,  as  in  Myxine,  but  the  emptying 
ducts,  instead  of  passing  backward  and  downward  to  a  common  external 
opening,  as  in  Myxhte,  pass  directly  through  tho  wall  of  the  body,  so  that 
there  are  as  many  external  openings  as  there  are  gill  sacs.  Species  about 
5t  referable  to  2  genera,  inhabiting  tho  colder  parts  of  the  Pacific,  their 


•  For  a  general  account  of  our  vpecics  of  Hyperotreti,  seo  Putnam,  Proc.  Boat.  Soc.  Nat.  Hist., 
1873. 
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habits  similar  to  those  of  Myxine  glutinosa.  They  fasten  themselves  on 
the  gills  or  eyes  or  isthmus  of  large  fishes,  whence  they  work  their  way 
very  rapidly  into  the  inside  of  the  body.  They  there  devonr  all  the  flesh 
without  breaking  the  skin,  so  that  the  fish  is  left  a  mere  hulk  of  head, 
skin,  and  bones.  (Myxinido?,  genus  Bdellovtoma,  Glint  her,  Cat.,  vin,  511. 
The  generic  name  Heptatrema,  Dumeril,  has  priority  over  Bdellostoma.) 

a.  Oill  openings  10  to  12  on  each  side;  base  of  tongue  opposite  sixth  or  seventh  pair  of  gills. 

POLISTOTRXMA,  8. 

3.  POLISTOTREMA,  Gill. 

PoliMotrema,  Gill,  Proc.  V.  S.  Nat.  Mas.,  1880,  30,  (dombcy).* 

This  genus  is  distinguished  from  Heptatrema  (Bdellostoma)  by  the  pres- 
ence of  10  to  14  gill  openings,  instead  of  6  or  7,  as  in  Heptatrema.  Two 
or  3  species  known,  from  the  eastern  Pacific  (A  superlative  of  ttoAC?, 
many ;  Tprjua  aperture.) 

5.  POLISTOTREMA  8T0TJT1,  (Lockington). 
(California  HAorign;  Lamperika.) 

Gills  usuallyt  12  on  each  side,  the  number  varying  from  10  to  14.  Teeth 
10  in  each  series.  Branchial  artery  dividing  opposite  sixth  or  seventh 
pair  of  gills.  Snout  20  times  in  total  length ;  head  to  first  gill  opening 
4| ;  branchial  region  8,  tail  8.  Plum  color,  paler  below,  the  edge  of  the 
lower  fold  pale.  Skin  thin,  very  lax,  and  separable  from  the  muscles, 
excessively  slimy.  L.  14  inches.  Coast  of  California,  and  north  to  Cape 
Flattery,  very  abundant  about  Monterey,  burrowing  i  into  the  flesh  of  the 
larger  flounders  and  Sebastodes.  (Named  for  Dr.  A.  B.  Stout,  of  8an  Fran- 
cisco.) 

BdeUottoma  aUmti,  Lockinoton,  Amor.  Nat.,  1870,  793,  Eel  River,  California. 
BdelloUoma  dombey,  Jordan  &  Gilbert,  Synopsis,  f>7,  1883,  not  of  Cuvier. 


*  Poiitlotrema  dotnbey  (Cuvier)  in  a  specie*  distinct  from  P.  rt/mti.  It  in  thus  characterized  by  Put- 
nam (Proc.  Bast.  Soc.  Nat.  n ist.,  1873,  lfiO),  from  spec i menu  from  Chile:  "  Head  about  %  of  total 
length,  and  contained  about  13  ?  times  in  the  length  of  the  abdomen.  Tail  7  to  8  times  in  total 
length.  Base  of  tongue  between  the  7th  or  8th  pair  of  gill*.  Gills,  10  on  each  side.  Length 
from  13  to  22  inches.  Coast  of  Chile.11  According  to  Putnam  the  branchial  artery  divides  at  its 
base  into  a  right  and  a  left  trunk  in  this  species. 

Le  Gcutrobrancke  domhey,  Lacki'Adk,  Hist.  Nat.  Poiss.,  I,  531,  1798,  Chile,  non-binomial. 
Gartrobranchus  don&ey,  CrviER,  Regno  Animal,  121,  1817,  after  Lacepede. 
IidelloKtoma  potytrema,  Girard,  Proc.  Acad.  Nat.  Sci.  Phi  la.,  1854, 199,  Valparaiso. 
BdeUoeioma  polytrema,  GUntiiek,  Cat.,  vm,  512,  1870. 

fAccordtng  to  Dr.  Gilbert,  in  54  ppeeimeus  of  Polutotrcma  ttovti,  41  were  found  to  have  12  gill 
opening.*  on  each  side,  12  had  11  on  each  side,  and  1  hod  13.  Occasional  specimens  may  have 
either  10  or  14,  but  the  normal  number  is  12. 

\  The  hagfish  fastens  itself  usually  on  the  gills  or  isthmus  of  large  fishes,  sometimes  on  the 
eyes,  whence  it  works  its  way  very  rapidly  into  the  inside,  of  the  body.  It  then  devours  all  the 
flesh  of  the  body  without  breaking  the  bkin,  so  that  the  fish  is  left  a  living  hulk  of  head,  skin, 
and  bones.  It  is  especially  destructive  to  fishes  taken  in  gill  nets.  In  every  gill  net  in  rammer, 
at  Monterey,  more  or  less  of  these  empty  shells  of  fishes  are  obtained.  When  these  are  taken 
from  the  water  the  hagfish  scrambles  out  with  grent  alacrity.  It  is  thought  that  the  hags 
enter  the  fishes  after  they  are  caught.  A  fish  of  10  to  15  pounds  weight  will  be  devoured  by 
them  in  a  single  night.  Larpe  fishes  of  even  30  pounds  weight  are  often  brought  up  without 
flesh  and  without  viscera,  and  they  certainly  do  not  swim  into  a  gill  net  in  this  condition. 

The  fishes  chiefly  infested  are  Sebxutodet  pitmigtr,  mtftiaAu,  and  mystinttt,  Ophiodo*  sioayohi*, 
Poraliehtkyi  oafyormau,  and  BhacoekOvM  toxotm. 
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Family  in.  MYXINID^l. 
(The  Hagfishes.) 

Body  eel-shaped,  covered  by  a  thin  skin,  which  is  easily  detached. 
Along  the  lower  side,  for  nearly  the  whole  length  of  the  animal,  are  2 
rows  of  mucous  glands,  each  with  an  external  opening,  yielding  an  abun- 
dance of  mucus  which  renders  these  animals  excessively  slimy.  No  eyes. 
Brain  small,  of  the  normal  fish  type.  Skull  little  developed,  cartilaginous  : 
the  flexible  notochord  inclosed  in  its  sheath,  and  extending  from  the  base 
of  the  skull  to  the  end  of  the  tail,  representing  the  spinal  column.  Mouth 
round,  suctorial,  without  lips,  with  a  pair  of  barbels  on  each  side.  Nostril 
single,  large,  on  the  median  line  above,  and  at  the  very  front  of  the  head, 
provided  with  2  pairs  of  barbels.  Teeth  strong,  a  single  median  one  on 
the  roof  of  the  mouth,  and  2  rows  on  each  side  of  the  tongue,  which  is 
a  powerful  organ,  with  a  strong  fibrous  tendon  moving  in  a  muscular 
sheath.  Alimentary  canal  a  simple  nearly  straight  tube,  without  spiral 
valve ;  gill  sacs  placed  on  each  side  of  the  oesophagus,  lying  directly 
against  its  outer  walls.  The  water  passes  into  them  by  a  small  pore  open- 
ing directly  from  the  oesophagus  into  each  sac.  It  is  then  passed  out  by 
a  duct,  which  continues  backward  along  the  outer  walls  of  the  sacs  to 
the  abdominal  wall  at  the  end  of  the  last  sac,  where  all  the  ducts  from  one 
side  unite  in  one,  and  the  water  is  emptied  at  the  branchial  opening  on 
each  side  of  the  median  line.  In  close  connection  with  the  branchial 
opening  on  the  left  side  there  is  a  third  opening  that  leads  by  a  very  short 
duot  to  the  oesophagus,  and  hence  into  the  branchial  sacs,  at  the  times 
when  the  supply  of  water  through  the  mouth  is  cut  off  by  the  head  being 
buried  in  the  flesh  of  the  animal  on  which  it  feeds.  Ovary  single,  on  the 
right  side.  No  oviducts;  the  mature  eggs  falling  into  the  abdominal  cavity 
and  excluded  through  the  peritoneal  opening  at  the  side  of  the  vent.  Eggs 
with  a  horny  case,  and  threads  for  adhesion.  Parasitic  animals,  burrow- 
ing into  the  bodies  of  fishes,  and  found  in  the  cold  seas. 

Two  species  are  usually  recognized — Myrine  olivacea,  Lacepdde  (=aus- 
trali*,  Jenyns),  from  the  coasts  of  Patagonia,  and  Myxine  glutinosa. 
(Myxinidff,  genus  Myxine,  Gviuther,  viii,  510-511.) 

4.  MYXINE,  Linnaeus. 

Mprin',  Lijckjnts,  Sy«toma  Nature,  Ed.  x,  1758,  650,  (glutinom). 
Gaatrobrftnrk**,  Block,  Ichth.,  xn,  51,  tab.  413,  1797,  (c«inw). 
MnrtrmnbUnna,  LAofcpfcnic,  Iliat.  Nat.  Poiiw.,  v,  047,  1803,  (oliracta). 
Atnjmu,  Rafinfuqif.,  Anal,  dp  la  Nature,  493,  1815,  (oliracea). 

Characters  of  the  genus  included  above.     (An  old  name,  from  ni^a, 

slime). 

«.  MYXINE  OLtTINOSA,*  Limit*™. 

(Haofirii  ;  Boreii.) 

Head  34  to  4  in  total  length  ;  tail  fH  to  10;  lingual  teeth  8  to  11  in  each 
row.     Bluish   above,   whitish   below.     North  Atlantic  on  both  coasts, 

•  "  Jfyxtif  \n  generally  or  always  in  its  young  ntag<>  a  male,  while  at  a  more  advanced  Htage 
It  becomes  transformed  into  a  female.  It  seem*  to  ho  an  animal  which  in  ftexual  n-Hpectn  in  in  a 
transition  stage,  from  what  and  to  what  it  is  hard  to  say.  It  seems  to  lx>  peeking,  without  yot 
reaching  that  modo  of  reproduction  which  is  moat  profitable  for  it  ia  the  straggle  for  existence. ' ' 
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south  to  Cape  Cod.    Not  abundant  in  America.    "Intrat  et  devorat 
Pisces;  aquara  in  gluten  mutat."  (Linnaeus).  (£u. ) 

Myxine  glutmoga,  Linnjrus,  Syst.  Nat.,  Ed.  x,  650,  1758,  Atlantic  Ocean;  GCxthul,  Cat.,vni, 

510,  1870;  Putnam,  Proc.  Bost.  Soc.  Not  Hist.,  1873,  135. 
Myxinelintosa,  Giraru,  Proc.  Ac.  Nat.  Sci.  Phila,,  1858,  223,  Grand  Menan,  Bay  of  Fundy; 

Jordan  k  Gilbert,  Synopsis,  5,  1883. 
Gattrvbranchus ojecHt,  Blocii,  Iehtb.i  XI,t  P1-  413,  66,  1795,  Denmark,  etc. 

Order  C.  HYPEROARTIL* 
(The  Lampreys.) 

Nasal  duct  a  blind  sac,  not  penetrating  the  palate.  This  order  is 
equivalent  to  the  single  family  Petromyzonidcc.  (vKtpya,  palate;  uprtof, 
complete;  i.  e.,  entire. )    (PETROMYZONTiDiE,  Giinther,  Cat.,  viii,  499-509.) 

Family  IV.  PETROMYZONIDjE. 
(The  Lampreys.) 

Body  eel-shaped,  subcylindrical  anteriorly,  compressed  behind ;  the 
mouth  nearly  circular,  suctorial,  usually  armed  with  horny  teeth,  or  tooth- 
like tubercles  which  are  simple  or  multicuspid,  resting  on  papilla* ;  those 
immediately  above  and  those  immediately  below  the  oesophagus  more  or 
less  specialized ;  eyes  developed  in  the  adult ;  gill  openings  7,  arranged  in  a 
row  along  the  sides  of  the  "  chest ;  "  nostril  on  top  of  the  head  just  in  front 
of  the  eyes;  lips  present,  usually  fringed;  dorsal  fin  more  or  less  deeply 
divided  by  a  notch ;  the  posterior  part  commonly  continuous  with  the  anal 
around  the  tail;  intestines  with  a  spiral  valve;  eggs  small. 

These  animals  undergo  a  metamorphosis;  the  young  are  usually  tooth- 
less and  have  the  eyes  rudimentary.  Separate  generic  names  (Ammoccetcs, 
Scolecosoma ,  Chilopterus)  had  been  applied  to  these  larval  forms,  before  it 
was  discovered  that  they  were  the  normal  young  of  the  tme  lampreys. 

Genera  about  7;  species  about  15;  of  the  rivers  of  temperate  regions. 
They  attach  themselves  to  fishes  and  feed  by  scraping  off  the  flesh  with 
their  rasp-like  teeth.  Most  of  them  ascend  rivers  or  brooks  at  the  spawn- 
ing season,  after  which  very  many  of  the  individuals  die.  (Petromyzon- 
tidjs,  Giinther,  Cat.,  viii,  499-509.) 

a.  Second  dorsal  continuous  with  caudal. 

b.  Supraoral  lamina  ("maxillary  ")  and  intraoral  lamina  ("  mandible  '*)  destitute  of  tooth, 
"the  armature  of  the  lamprey  type  being  obsolescent; "  otherwise  as  in  Petromy- 
ton ;  sea  lamprey*.  Bathymyzon,  5. 

lb.  Supraoral  and  iufraoral  lamina)  with  teeth  or  tooth-like  tubercles. 

e.  Supraoral  lamina  contracted,  tho  nrmaturo  consisting  of  2  or  3  cusps  placed  close 
together ;  discal  teeth  numerous,  in  concentric  series  ;  anterior  lingual  teeth 
with  a  median  depression  or  groove  •  buccal  disk  large  in  tho  adult,  con- 
tracted in  the  young. 

Anterior  lingual  tooth  with  a  deep  median  groove  and  terminating  in  an  in- 
curved point  ;  dorsal  fin  divided.     Large  lampreys;  anadromous. 

PrrnoMTZON,  6. 


•For  a  detailed  account  of  the  North  American  Lampreys,  see  Jordan  &  Fordice,  Ann.  N.  Y. 
Ac.  Sci.,  1886.  For  an  excellent  account  of  the  life  history  of  certain  species  see  Gage,  in  Wilder 
Quarter-Century  Book,  1893,  pp.  420-479. 
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<fff.  Anterior  lingual  tooth  divided  by  a  median  groove;  dorsal  fin  continuous, 
with  a  broad  notch.     Small  lampreys;  fluviatile.         Ichthyomyzon,  7. 
rr.  Supraoral  lamina  very  large,  expanded  laterally,  forming  a  crescent-shaped  plate 
with  a  ensp  at  either  eud  and  sometimes  a  median  cusp ;  anterior  lingual  teeth 
more  or  less  serrate. 
t.  Supraoral  lamina  with  a  well-developed  median  ensp  ;  anterior  lingual  tooth 
wedge-shaped,  its  edge  finely  serrate  and  nearly  straight ;  dorsal  fin  divid- 
ed ;  buccal  disk  moderate,  some  of  its  teeth  bicuspid.      Large  lampreys; 
anailromous.  Entosphexus,  8. 

ee.  Supraoral  lamina  with  a  very  small  median  cusp  or  none;  anterior  lingual 
tooth  little  developed,  its  edge  crescent-shaped  and  dentate;  the  middle 
denticle  enlarged;  buccal  disk  small,  the  teeth  small  and  never  tricuspid; 
dorsal  fins  separate  or  deeply  divided;  small  lampreys;  fluviatile. 

Lampktra,  9. 

5.  BATHYMYZON,  Gill. 

RaOtymyzott,  Gill,  Proc.  U.  S.  Nat.  Mus.,  1883, 254,  {bairdii). 

Supraoral  lamina  contracted,  its  two  converging  teeth  almost  completely 
fused,  and  only  evident  at  the  summit  of  the  combined  mass;  infraoral 
lamina  crescentiform  and  spout-like  at  the  middle  and  with  the  den- 
ticles obsolete;  discoperipheral  teeth  numerous  and  in  obliquely  arched 
series  of  4  to  7,  declining  downward ;  innermost  lateral  teeth  of  the  4  rows 
diverging  from  mouth,  in  each  side  bicuspid,  with  the  cusps  approx- 
imated and  diminishing  downward  rapidly ;  lingual  teeth  3,  pectinate, 
the  anterior  deeply  impressed  and  sulcate  backward  at  the  middle,  and 
the  posterior  correspondingly  curved  backward  at  their  inner  lateral 
angles ;  the  anterior  dorsal  fin  distinct  from  posterior.     (/faMf,  deep ; 

//i'vu,  to  suck.) 

7.  BATHYMYZON  RAIRDII,  (Gill). 

Head  from  snout  to  first  branchial  aperture  about  7  times  in  total 
length  ;  eye  midway  between  snout  and  fifth  branchial  aperture;  diame- 
ter of  buccal  disk  equal  to  interval  between  eye  and  fifth  branchial  aper- 
ture, the  margin  regularly  fringed  ;  indications  of  8  teeth  on  the  infraoral 
lamina;  tips  of  the  two  supraoral  ones  barely  perceptible ;  pectinations 
of  lingual  teeth  well  marked.  Chest  about  as  long  as  snout.  Fins  mod- 
erate ;  anterior  dorsal  somewhat  higher  in  front  of  middle  than  diameter 
of  orbit,  second  dorsal  about  twice  as  high,  or  equal  to  the  distance  be- 
tween eye  and  first  branchial  aperture.  Color  dark,  belly  grayish  ;  second 
dorsal  darker  across  middle  in  front  and  toward  margin  behind  ;  caudal 
blackish  throughout.  (Gill.)  Gulf  stream,  once  taken.  (Named  for 
Spencer  Fullorton  Hain't.) 

l^rfrnttz-m  (Hilhiftttyytn)   hnirtUi,   GlLL,    /.   r.,    254,  1883;  lat.   490  N.,    547  fathoms;  GOODK  & 
Beam,  Oceanic  Ichthyolopy,  4,  1K94.     (Type,  No.  33311.) 

6.  PETROMYZON,  (Artcdi),  Linmeus.  *** 

(Lampreys.) 

Petromyztm,  (ARTEm),  LlNV  TV*,  Sy*toniu  Nntuw,  Ed.  \,  17r>S,  230  (>riarim<«). 

AtnnH»>ri»>K,  (Duuk'tH),  CtviKU,   Ki-pm-  Animal,   Ed.  1,  110,  IK17,  (hranchiali*,  larval  form  of  any 

or  all  KunijM'an  j»pori«»r..) 
AmmnartH*,  Hiainvili.e,  Fauno  Franraine,  liv.  xxiv,  3,  1828,  (branchiali*). 

Lampreys  with  the  supraoral  lamina  armed  with  2  or  3  separate  teeth, 
pointed,  and  close  together,  not  forming  a  crescent-shaped  plate;  anterior 
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Ungual  tooth  with  a  median  depression ;  buccal  disk  Urge,  with  aai 
teeth  arranged  in  concentric  series ;  dorsal  fins  separata,  th#  —road  jotaod 
to  the  eaodal. 

North  Atlantic,  ascending  rivers ;  one  species  known,  the  largest  of  Ik* 
lampreys,    (witita,  stone;  v«u,  to  snek.) 


«.  PKTBOITIOX  ■AftlSlll,  Ui 

(Qkiat  HR4  I.AnrmiT  ;  LAMrmii  Esi-t 

Head  large,  longer  than  the  branchial  area;  buccal  disk  large,  with 
numerous  conical  teeth,  arranged  in  obliquely  transverse  series,  4  to  •  ta 
each  row ;  lateral  teeth  on  each  side  of  mouth  bicuspid,  the  other  tastta 
simple;  dorsals  low,  well  separated;  the  second  dorsal  with  a  dsprssaisa 
on  the  tail ;  lips  modcrstely  fringed ;  males  and  often  females,  ia  spriag. 
with  an  elevated  fleshy  ridge  on  back  before  dorsal  fln ;  61  muscular  im- 
pressions between  gill  openings  and  vent.  Color  bluish  brown,  mottled 
with  blackish  confluent  patches,  rarely  nearly  plain;  whitish 
Length  34  to  3fl  inrhee.  Atlantic  coasts  of  Kurope  and  North 
southward  to  Cheeapeake  Hay,  abundant  northward,  ascending  sti 
in  the  spring  to  deposit  its  spawn.  (Br  ) 


Lt«%tr«.  «}H    Smt .  Ed.  v.  17M,  t*».  Ssropcan  Sesa ;  fan*  Arte* 
GfSVNtS,  Cat.,  vni,  .'rfil  .  J<>it>t »  «  «iit»iRt(SjBof«M,||,  1«B;  J»a»«a  S  rncstrs.  At* 
Ar.SH.lf.  T.t  1M«.  8H.I. 

pi    1  ti.-— »«,  It  m  era.  Trait*  An.  Phil  for.  Ffclla..  i,  l*\  lata,  Cesst  ef  Msasecn* 
setts;  Sro»r«,  l'i«h   Ma*  .  r>\.  |.l.  5*.  Ac  4.  lKT. 

tvm  ■lyr^.tM.  llSrtti./    r  ,  .l*S.  M\  MeSMCnUSSttS. 

AmmiAHt*  A*«J.«.  I.r  !*•  1 1  ■./.«■ ,  .»•*.,  \*\\A%r*m),  Northampton,  afaaeachuaetta 
tS+mmpmmfrrmJu.  luKn.  N    Y    r»«D*    KUbf*,  3«1,  IMS,  ijimac).  Prevtataca.  Haaeaa 

Rivar. 
rtStnmjmmknvmtm.  I.i  Sin  a.  la  I*  Kav.  I.  r  .  .US,  1*42,  OO  locality 

Represented  in  fre*h  watcra  by 

h*.  rtrrgoiYZo*  gitisni  rxiroLom,  (i*  Ka?». 

A  dwarfish  form  similar  to  the  common  lamprey  :  darker  and  more  uni- 
form in  color,  the  dorsal  ridge  larger,  tin*  fln acloarr  together  ;  found  land- 
locked in  the  lake*  of  northern  and  central  New  York;  abundant  ia 
Cayuga  Lake. 

Ammmr^u*  Man**.  I>t  K  »t.  N   T  ftnna:  Fi«h«*.  M\.  IMS.  {1arra\  Lakt  Chaaastale 
$+*r**w*m  m^r,mmt  ,i  ~»tf»«  Wii.w  M* .  J<  ti»««i  a  (iiiatiT.  *ti»<|aK  **•.  1"*U.  Cayvga  Las* 
(Ty|*-,  S  •    '•!  ■*-      <•»'.•    V»i..|m  <ju*rt<-r  <  Vnturj  lh«<k.  I^ct,  IV> 
-a«..J*.  Mrit.  Ant.   A'.Si    :.'    Y  .  I««.  SM. 

7.  1CHTHYOMYZON,  Girard. 

<  KlVKIl    LaMI'KBYH.) 


<*fa»af>,  T*.'    II   K   *"ir       t,  ">1.  l-'»».  :rfntaii. 

«,  itiaAti-. /. '  .  i"".  I*  *.     ■•   i».  iirrif 

Allied  to  r<tromti:.>m.  but  with  the  anterior  lingual  tooth  divided  by  a 
median  groove.  l»nr*;»l  iu»  r<»ntinumi«,  with  a  broad  notch.  Small 
lampreys;  coutinrd  to  fre*h  water*  in  eaatern  l'nitrd  States.  (i|wtf» 
fish;  siCw.  to  suck.) 
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a.  Head  7%  in  length;  infraoral  lamina  with  7  cusps.  concolob,  9. 

aa.  Head  9  in  length;  infraoral  lamina  with  7  to  12  cusps.  casta  neus,  10. 

».  ICHTHTOHTZON  CONCOLOB,  (Kirtland). 

(SlLTKRT  LaMPBET.) 

Body  considerably  compressed ;  head  broad,  with  large  buccal  disk, 
which  is  moderately  fringed;  teeth  strong  and  nearly  uniform,  the  2 
snpraoral  teeth  being  similar  to  those  on  the  rest  of  the  disk ;  lateral 
teeth  all  simple ;  infraoral  cnsps  connivent,  7  in  number,  the  middle  ones 
the  longest ;  upper  margin  of  dorsal  scarcely  depressed  in  front  of  the 
vent ;  origin  of  dorsal  nearly  midway  between  the  tip  of  snout  and  end 
of  tail ;  51  muscular  impressions  between  gill  openings  and  vent.  Head 
7} ;  depth  12.  Color,  silvery,  bluish  above,  sometimes  with  bluish  spots ; 
a  small  dusky  spot  above  each  gill  opening,  usually  conspicuous  even  in 
the  larva;  larva  with  small  toothless  contracted  mouth,  as  in  P.  marinus. 
It  may  be  that  this  is  the  young  of  Petromyzon  marinus.  L.  12  inches. 
Great  Lakes  and  upper  Mississippi  Valley ;  rather  common ;  ascending 
small  brooks  in  the  spring.    (concolory  uniformly  colored. ) 

FsJromyxm  arpsafett,  Kirtland,  Bost.  Jour.  Nat.  Hist.,  in,  1840,  342,  with  plate  (name  pre* 

occupied),  Big  Miami  River. 
AmmoeetU*  concolor,  Kirtland,  I.  c,  473,  with  plate  (larra),  Mahoning  River ;  Scioto  River. 
f  jftmmocoBCef  ooreaiw,  Agassis,  Lake  Superior,  252,  1850,  Michipicoten  River. 
tAmmocaetea  cpsfertu,  Abbott,  Proc  Ac.  Nat.  Sci.  Phi  la.,  1860,  327  (larva),  Ohio  River. 
P&omgum  bdellium,  Jordan,  Cat.  Fish.  N.  A.,  4,  1886,  after  Kirtland. 
Ptfromyton  comcolor,  Jordan  &  Fordice,  Ann.  N.  T.  Ac  Sci.,  1886,  282. 
Iektkyomfton  argenUut,  Jordan  A  Gilbkbt,  Synopsis,  10,  1*83. 

10.  ICRTHYOMYZON  C  AST  AN  E  US,  Girard. 

Snpraoral  lamina  tricuspid ;  some  of  the  lateral  teeth  bicuspid ;  infra- 
oral  lamina  with  7  to  12  cusps ;  head  9  in  length ;  otherwise  as  in  I.  concolor, 
the  color  more  yellowish.  L.  12  inches.  Mississippi  Valley,  scarce.* 
(castaneus,  chestnut  color. ) 

fdbfsyomyxrm  caManen*,  Girard,  Pac.  R.  R.  Surv.,  381,  1858,  Galena,  Minnesota. 

IrhOiyomtfxtm  Hindi;  Girard,  1.  c,  382,  Fort  Smith,  Arkansas.     I  Typo,  No.  980.) 

P&romt/znn  cnManrti*,  Jordan  &  Gilbert,  Synopsis,  8G8, 1883,  and  Jobdan  &  Fubdicb,  I.  c,  281, 1836; 

G  TNT  HER,  Cat.,  viii,  507,  1870. 
Icktkyomyvm  hirwio,  Guntiikr,  Cat.,  vin,507, 1870. 

8.  ENTOSPHENUS.  Gill. 

Ents>*phenu»,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,1862,  331,  (tridcntatut,  namn  only);  Jordan  &  Gil- 
bkbt, 8ynopsi«,  7,  18H3  (tridenl(UuM). 

Lampreys  of  large  size,  with  the  snpraoral  lamina  forming  a  crescent- 
shaped  plate  on  which  are  3  cusps,  the  middle  one  little  smaller  than 
the  others;  anterior  lingual  tooth  wedge-shaped,  its  edge  almost  straight 
and  finely  pectinato;  lips  fringed;  buccal  disk  modorate,  its  teeth  com- 
paratively few ;  dorsal  fins  separate.     One  species,  a  large  anadronious 

•Recorded  from  Galons,  Minn.  (Girard);    Mill  Croek,  8hawnoo  Co.,  Kans.  (Cragin);  Fort 
Smith,  Ark.  (Girard);  Forlorn  Hope,  La.  (Bean);  Manitoba  (Evermann). 


12  Bulletin  47,  United  States  National  Museum. 


lamprey,  found  in  the  North  Pacific,  similar  in  habit  to  Petromyzon  marinus 
of  the  North  Atlantic,  (£vroc,  within;  o-^v,  wedge;  the  lingual  tooth 
being  wedge-shaped.) 

11.  ENTOSPIIEXUS  TRIDENT  AITS,  (Oairdner). 

Lips  thick,  fringed  with  numerous  papilla4,  within  which  are  small 
teeth.  Intraoral  lamina  with  5  or  0  cusps;  buccal  teeth  before  month 
unicuspid,  those  on  sides  larger,  the  first  and  last  bicuspid,  the  middle 
ones  tricuspid;  median  supraoral  cusp  little  more  than  4  the  length  of 
the  other  2;  first  dorsal  fin  distant  about  i  of  its  own  length  from  the 
second.  Head  8  to  10  in  length ;  73  muscular  impressions  between  gill 
openings  and  vent.  Color,  plain  dark  brown,  rarely  mottled.  Pacific 
coast  of  America,  Unalaska  to  Southern  California;  ascending  streams  to 
spawn,  going  as  far  as  Walla  Walla,  in  the  Columbia,  its  range  southward 
extends  to  Santa  Ana  River  at  Riverside,  California.  L.  18  inches  or 
more,     (tridentatus,  three-toothed.) 

Petromyzon  tridmUitu*,  (Gairdxer  MS.),  Richardson,  Fauna  Bor.  Am.,  293,  1836,  Falls  of  the 
Walamet,  now  Willamette. 

Petromyzon  ciKatu*,  Ayres,  Proc.  Cal.  Ac.  Sci.,  185A,  44,  San  Francisco. 

Petromyzon  livuhu,  Girard,  Pac.  R.  R.  Surv.,  37U,  1858,  Wahlahmath  River,  Oregon  (Willa- 
mette River.)    (Type,  No.  970. ) 

Petromyzon  attori,  Gibard,  /.  c,  380,  1858,  Astoria,  Oregon.    (Typo,  No.  978.) 

Ichthyomyzon  tridentaitu  and  »i*tori,  GC'nthf.r,  Cat.,  vm,  60G,  1870. 

Ento$phenuM  epihexodon%  Gill,  Proc.  Ac.  Nut.  Sci.  Phi  la.,  18C2,  331,  Fort  Reading,  California 
after  Girard. 

iAimpctra  tridentala,  oafori,  and  ej)ihexo<lm,  Jordan  A  Gilbert,  Synopsis,  7,  8,  1883. 

Ammocutlet  tridentatuA,  Jordan  A  Fordick,  /.  c,  291,  1**0. 

9.  LAMPETRA,*  Gray. 
(Brook  Lampreys.) 

Lampetra,  Gray,  Proc.  Zoiil.  Soc.  Loudon,  1861.  23f>,  (fluviali*). 

Lampreys  of  small  size,  with  the  dorsal  fin  emarginate  or  divided  into 
two  parts,  the  posterior  portion  continuous  with  the  low  anal  fin  around 
the  tail ;  supraoral  lamina  broad,  forming  a  crescentic  plate,  with  a  large 
bluntish  cusp  at  each  end,  and  rarely  a  very  small  median  cusp;  lingual 
teeth  small,  with  a  crescent-shaped  dentate  edge,  the  median  denticle 
enlarged;  buccal  disk  small,  its  teeth  few  and  never  tricuspid.  Small 
lampreys,  inhabiting  the  brooks  of  Europe  and  North  America.  Five  or  6 
species  known,  bearing  much  the  same  relation  to  Entosphenus  that  Ichthy- 
omyzon  bears  to  Petromyzon.     (I  a  where,  to  suck;  petra,  stone.) 

o.  Dorsal  fin  divided  iuto  2  parts  which  arc  separate,  or  joined  at  base  only. 


♦Tho  name  AmmocftU-*  was  originally  applied  t«»  the.  larval  forms  of  Pttromyzonid*  which  are 
in  that  stage  specifically  indistingimhabli' and  which  wen;  supposed  by  Duuioril  and  Ouvier  to 
be  generically  distinct  from  tho  adult  form*.  After  the  identity  of  the  two  was  discovered,  the 
name  Ammoca>te*vra#  used  by  many  writer*,  following  a  suggestion  of  31  i  I  uo- Ed  wards,  us  a  gen- 
eral term  to  be  applied  to  the  blind  or  larval  st:igo  of  all  lampreys.  Iximprtra  of  Gray  should 
therefore  be  used  for  this  genus,  for  which  it  was  originally  proposed.  Inasmuch  as  no  Euro- 
pean Ammoeottet  can  be  referred  to  any  determinate  species  of  Petromyzonid,  the  nominal  genus 
corresponds  with  Brtromyson  as  a  whole  and  not  to  any  subdivision. 
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/*.  Infraoral  I amiua  with  7  cuspe  ;  dorsal*  wholly  separate.  aubea,  12. 

lb.  Infruoral  lamina  with  8  or  9  cuspe. 

<\  Lateral  teeth  usually  4  on  each  side,  all  bicuspid  ;  dorsals  separate. 

8PAMCEA,  13. 

or.  Lateral  teeth  usually  3  on  each  side  of  disk,  the  middle  one  tricuspid,  the  others 
bicuspid  ;  don*alH  slightly  connected.  cibaria,  14. 

aa.  Dorsal  fins  distinctly  united,  with  a  sharp  notch  ;  lateral  teeth  usually  3,  bicuspid. 

W1LDKRI,  15. 

12.  LAMPETRA  AUBEA,  (Bean). 

Dorsal  fins  separate,  the  first  4  the  height  of  the  second,  the  inter- 
space |  the  length  of  the  first;  infraoral  lamina  with  7  cusps,  the  outer 
largest;  head  shorter  than  thorax,  1(H  in  length.  Plumbeous,  golden 
below.  (Bean.)  Yukon  River  and  streams  of  Alaska  and  Kamchatka.  L. 
about  a  foot.     Very  close  to  the  European  L.  Jiuviatilis.  (aureus,  golden.) 

Amrnoeifte*  aurett*,  Bean,  Proc.  U.  S.  Nat.  Mus.,  1881,  159,  Yukon  River;  (Type,  No.  21524) ; 

Jordan  &  Gilbert,  Synopsis,  808,  1883. 
Lnmpetra  tamtuchalU-a,  Pallar,  Zoogr.      Rosso- A  slat.,  in,  67,   1811,  Kamchatka.      This   was 

apparently  not  intended  a»  a  binomial  name, 
f  /WromycoM  boreali*,  Girabi»,  Par.  R.  R.  Snrv.,  377,  1858,  after  P.  fluvkUU,  Richardson,  mentioned 

only  an  a  small  lamprey  attach  I'd  to  an  Inconnu  in  Great  Slave  Lake,  "very  like  Bloch's 

figure"  of  L.  Jlttviatili*. 

18.  LAMPETRA  SPADICEA,  Bean. 

Dorsals  separated,  the  interspace  i  the  snout,  insertion  of  first  at 
middle  of  body;  second  dorsal  little  higher  than  first;  infraoral  lamina 
with  9  cusps,  the  outer  largest;  lingual  teeth  with  about  20pcctinae;  4 
bicuspid  teeth  on  each  side  of  disk.  Guanajuato,  Mexico.  (Bean.)  (spa- 
diceufj  nut-brown.) 

/>tntjM'frrt  tjHulU-ea,  Bean,  Proc.  V.  S.  Nat.  Mus.,  1887,  374,  Guanajuato,  Mexico.     (Type,  No. 
3S0Q5. ) 

14.  LAMPETRA  CIBARIA,  (Girard). 

Lips  fringed;  infraoral  lamina  with  8  or  9  subequal  cusps;  about  three 
teeth  on  each  side  of  buccal  disk,  the  middle  one  usually  tricuspid,  the 
others  bicuspid;  teeth  on  upper  part  of  disk  simple;  dorsal  fins  slightly 
connected  at  base;  second  dorsal  not  much  higher  than  first,  much  lower 
than  in  L.  wilder*;  insertion  of  dorsal  a  little  behind  middle  of  body; 
tH  muscular  depressions  between  last  gill  opening  and  vent;  head  10  in 
length.  Color  plumbeous,  sides  silvery.  L.  8  inches.  Pacific  slope,  from 
Fraser  River  to  the  Sacramento,  Rather  common  in  the  rivers  and  brooks 
northward,     (cibarius,  pertaining  to  food.) 

l*iinnnyzon  plntnbrti*,  Aikks,  Pn>c.  Cal.  Ac.  Sri.,  IkM,  'in,  (name  preoccupied),  San  Francisco. 
\mm»c<rtr*  cibarin*,  (JiRAiti»,  Pac.  R.  R.  Snrv.,:JK,J,  lKr»8,  larva,  Puget  Sound;  Jordan  &  Fordici:, 

/.«•.,  2«2,  18K<;.     (Type,  No.  (.171*..) 
iWrutuyzou  ayreii,  (JiNTiiF.ii,  Cut.,  vin,  505,  1*70,  British  Columbia. 
Lstmjxtra plumlm,  Jordan  Si  Hilhfkt,  Synopefo,  8,  1S&1. 

15.  LAMPETRA  W1LDERI,  Cairo,  new  np«n-leM. 
(Small  P»lack  Lamprey.) 

Head  moderate,  about  as  long  as  the  thorax ;  mouth  small ;  snout  shorter 
and  lips,  less  fringed  than  in  L.  planeri;  dorsal  fins  connected  only  in 
breeding  season,  inserted  behind  middle  of  body,  considerably  depressed 
in  front  of  tho  vent,  but  not  divided  into  2  fins;  posterior  lobe  highest; 
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insertion  of  dorsal  a  little  before  middle  of  body ;  both  dorsals  high,  the  first 
If  in  height  of  second ;  anal  tube  conspicuous  in  the  spring ;  eyes  moderate ; 
supraoral  lamina  with  its  cusps  large,  triangular,  well  separated;  a  small 
pointed  median  cusp  sometimes  present  in  the  adult ;  in  half-grown  speci- 
mens the  lamina  forms  a  curved  plate  without  distinct  cusps ;  infraoral 
lamina  curved,  with  5  to  9  feeble,  bluntish,  subequal  cusps;  about  3 bicus- 
pid teeth  on  each  side  of  mouth ;  other  buccal  teeth  simple.  Head  8$ ;  67 
muscular  impressions  between  gill  openings  and  vent.  Bluish  black 
above,  silvery  below.  L.  6  to  10  inches.  A  small  species  ascending  west- 
ern streams  in  the  spring  in  great  numbers  to  deposit  its  spawn ;  abundant 
from  Western  New  York  (Cayuga  Lake;  Meek,  Gage)  to  Iowa,  both  in 
tributaries  of  the  Great  Lakes  and  the  Ohio  and  Mississippi.  Our  species 
seems  to  be  distinct  from  Lampetra  planeri,  generally  common  in  North- 
western Europe.  (Named  for  Burt  Green  Wilder,  the  distinguished 
anatomist,  the  first  to  study  the  lampreys  of  Cayuga  Lake.  Specimens 
from  that  locality  are  taken  as  types  of  L.  wilderi.) 

Petromyzon  nigrum,  Rapinksque,  Icb.  Oh.,  84,  1820,  (name  preoccupied),  Falls  of  Ohio. 
I^etromyzoti  branchialu,  Gi'NTiiEU,  Cat.,  vm,  5<>4,  1870. 
Ammocaiesniger,  Jordan  &<iILurrt,  Synopsis,  9,  1883. 

Ammoccete*  branchiali*,  Jordan  &  Fordice,  /.  c,  293,  1880.     I* auk,  in  Wilder  Quarter-Cent ur\ 
Book,  436,  1893. 

Class  III.   PISCES. 

(The  Fishes.) 

The  Pisces,  or  Fishes,  may  be  defined  as  cold-blooded  vertebrates  adapt- 
ed for  life  in  the  water,  breathing  by  means  of  gills  which  are  attached  to 
bony  or  cartilaginous  gill  arches,  the  gills  persistent  throughout  life ; 
having  the  skull  well  developed  and  provided  with  a  lower  jaw;  the  limbs 
present  and  developed  as  fins,  rarely  wanting  through  atrophy ;  shoulder 
girdle  present,  furcula-shaped,  curved  forward  below,  rarely  obsolete 
or  represented  by  cartilage;  pelvic  bones  present;  exoskeleton  developed 
as  scales  or  bony  plates  or  horny  appendages  or  sometimes  entirely  want- 
ing,  and  with  the  median  line  of  the  body  provided  with  one  or  more  fins 
composed  of  cartilaginous  rays  connected  by  membrane,  the  fins  rarely 
atrophied. 

All  recent  writers  on  fishes  agree  that  the  Lancelots  and  the  Lampreys 
differ  so  widely  in  structure  and  development  from  the  true  fishes  that 
they  must  be  regarded  as  forming  distinct  classes.  Many  writers  go  still 
further,  and  remove  from  the  class  of  fishes  the  Sharks,  Skates,  Chimssras 
and  Dipnoans.  A  smaller  number  remove  the  Ganoids,  also.  It  seems  to  us, 
however,  preferable  to  regard  these,  with  the  True  Fishes,  or  Teleosts,  as 
members  of  the  single  class  of  Pisces. 

The  class  Pisces  may  be  conveniently  divided  into  5  subclasses — 
Selachii,  Holocepiiali,  Dipnoi,  CROSsoi>TERYGiA,and  Teleostomi.  As 
there  are  no  North  American  representatives  of  the  Dipnoi  (Ceratodus, 

LEPID08IREN,PROTOPTERUS),Or  of  the  CltOSSOPTERYGIA   (POLYPTERUS), 

these  singular  groups  may  be  passed  by  without  further  mention  in  this 
work. 
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Subclasses  of  Pisces. 

a.  Skull  without  system  of  membrane  bones  (opercles,  etc.). 

b.  Sospensorium  of  the  mandible  present.  Gills  not  free,  being  attached  bj  the  outer 
margin  to  the  skin ;  eggs  few  and  large,  impregnated  and  sometimes  developed  inter- 
nally, covered  with  a  thick  leathery  skin  when  developed  externally  ;  embryo  with 
deciduous  external  gills ;  no  membrane  bones  about  the  head;  upper  jaw  formed  of 
palatine  and  pterygoid  elements  without  maxillary  or  premaxillary;  skeleton  car- 
tilaginous ;  skull  without  sutures ;  tail  heterocercal ;  ventral  fins  abdominal ;  male 
with  large  intromittent  organs  or  claspers  attached  to  the  ventral  fins,  these  complex 
in  structure  in  existing  species ;  shoulder  girdle  not  attached  to  the  skull ;  skin 
naked  or  covered  with  small  rou^h  scales,  or  spinas,  or  bony  bucklers;  no  air  bladder; 
arterial  bulb  with  3  series  of  valves ;  optic  nerves  with  a  chiasma ;  cerebral 
hemispheres  united  ;  gill  openings  slit-like,  6  to  7  in  number ;  jaws  distinct  from 
the  skull,  joined  to  it  by  suspensory  bones  ;  teeth  distinct.    (Sharks  and  Skates.) 

SSLACHJU. 

•©.  Suspensorium  of  the  mandible  wanting;  no  maxillary  arch;  ventral  fins  with  claspers; 
gill  opening  single,  leading  to  4  gill  slits;  Jaws  coalescent  with  the  skull;  teeth 
united  in  the  form  of  bony  plates.    (Chimieras.)  Holocsphali. 

ma.  Skull  with  a  well-developed  system  of  membrane  bones  (opercles,  suborbital  ring,  etc.); 
gills  free,  attached  to  the  gill  arches  by  their  bases  only ;  gill  opening  single  on  each 
side;  eggs  comparatively  small  and  numerous;  no  claspers;  a  maxillary  arch;  cerebral 
hemispheres  not  united.    (True  Fishes.)  Tblbostomi. 

Subclass  SELACHII.* 

(The  Sharks  and  Skates.) 

This  groupi  sufficiently  defined  above,  includes  among  recent  fishes,  the 
Sharks  and  the  Rays,  marine  fishes  mostly  of  large  size,  abounding  in  all 
seas.  The  group  is  commonly  divided  into  2  orders,  which  are  widely 
different  in  appearance,  so  far  as  the  extremes  are  concerned,  but  which 
pass  into  each  other  by  insensible  gradations. 

We  begin  the  group  with  the  archaic  type,  the  order  or  suborder  Diplos- 
pondyli,  proceeding  thence  from  tho  more  generalized  sharks  to  the  special- 
ized skates.  The  true  sharks  form  an  almost  perfect  gradation  into  the 
skates,  but  there  are  no  forms  extant  which  connect  the  Diplosjpondyli 
with  modern   sharks,    (oMaxw,   shark;    the   word  originally  meaning 

cartilage.) 

Orders  of  Selachii. 

a.  Gill  openings  6  or  7  ;  dorsal  fln  single ;  vertebral  column  imperfectly  segmented,  each  seg- 
ment being  equivalent  to  2  vertebra),  and  bearing  2  neural  aches ;  anal  fln  present. 

Diplospondyli,  D. 

oo.   Gill   openings  6  ;  vertebral  column  well  segmented,  each  segment  forming   a    neural 

arch  and  1  centrum. 

b.  Vertebrao  each  with  the  internal  calcareous  lamella)  radiating  from  the  central  ring  ; 

anal  fln  present.  Astcbospondtu,  K. 

bb.  Vertebras  with  the  internal  calcareous  lamellie  not  radiating,  hut  arranged  in  one  or 
more  concentric  circles  or  series  around  tho  central  ring  ;  no  anal  fin  ;  palato- 
quadrate  arch  not  articulated  to  the  skull, 
c.  Gill  openings  lateral ;  dorsal  fins  2.  Cyclospondym,  F. 

ee.  Gill  openings  ventral ;  dorsal  flns  small  and  posterior,  or  wanting  ;  body  and  pec- 
toral fins  forming  a  depressed  disk.  Batoidei,  G. 

*  Also  frequently  known  at»  Elannwbranchii,  Hagwdomata,  Chon/iropterygia,  or  Hacoidei.  In  Prof. 
Cope's  system,  the  Selachii  constitute  one  of  tho  2  orders  in  this  subclass  and  all  the  existing 
sharks  and  skates  are  referred  to  it.  In  the  Selachii,  as  thus  understood,  the  claspers  are  complex, 
while  in  the  extinct  order  of  Ichthyotomi  these  organs  are  simple. 


16  Huiletin  •/,-,  United  State*  Xatiomal  Mmstmm. 

order  l>.  DIPLOSPOXDYLI. 
(Thk  Norii>\soiii  SiiAkkv) 

Hharkawith  the  palato«|tiadrate  apparatus  articulated  or  connect**!  wita 
lb*  poatorbital  procaine*  of"  the  skull :  branchial  a|»crttire*  in  im  feat* it 
nnuil»t*r,  ti  or  7:    ntilx    1  dor*al   fin.     Vertebral  roliimn  itti|«rrf««  1J1  »*{ 
men  ted  so  that  from  each  iw^mriit  -  neural  arches  mil  .'  tertehra!  U-l  *-• 
aria*.     Among  c  Mutiny nliaikn  tin*  group  contain*  l?  faun  he*      Suuf."   • 
geuera  represented  by  I'tmniU  hcciii  allied  to  these,  which  arc  among  t* 
"  oldest  living  vertebrates."     ii'i ->•'#•«  f  doulilr;  r-«.i«*i  a.«  ,  tcrtchra;  A«. 
4«a««,  <rwr«t«n-~ ,  <lry  hark  >  in  a  tJreek  name  of  some  shark,  in  Atbroru* 

«.    Hud*  gfr«tly  rlnii|jmf« .   tint  ■«■•   r«  l-*ha|*>l  ,    )    i**l,  alia).  at«-l  i t-nfraJ*  i  !•■»  !•<•«*    r     -«    j-  - 
l»*ru»r  |«rt  ••(  l-«l»  .  !•«  '!•  n>  tin-  .'  >*■•  atik*  .  ti»<-uth  ania-rti*. 

<'sia*JTI-"*fLt    an  a.   t 
as    h>*lj  Pi«*l»rat-  '?  ■■!■  mral*      !•■•  th  in  tli»  J  ;•«•  unllV** .  nvnilti  liif»rWr 


Hi 


t 


Famtl>  V    t-IILAMYlNiSKLAf'HID.K. 

(  TlIK    Fllll. I  KH   SllAHKH.I 

Body  elougate,  slender,  *ugge*ting  the  form  of  an  eel.  Head  broad, 
depressed.  K\c«  lateral,  without  nirtitating  membrane.  Xaaal  canti 
separate  from  that  of  tin*  mouth.  Mouth  anterior.  Teeth  with  broad, 
backward-extended  ha****  and  slender  cusp*.  Spiracles  present.  ••».. 
openings  U.  One  il«ir*:«I  fin.  w  it  limit  spine :  anal  fin  present.  No  pit  at  r»«»t 
of  caudal.  Fn*t  gill  membrane  free  aero**  the  isthmus.  Intestine  «  ttb  • 
apiral  %al%e.     Anterior  hasihranehial  cartilages  present. 

Thia  famil\  contain* a  Mtigle  »jmm  les.icccutly  discovered  hy  Mr   iiarsub 
from  wkoM*  pajH-iH  tlui  account  1*  taken.     It  inhabit*  the  oik-u  sea    *u*\ 
may  uot  occur  in  American  water*. 

*XUm+.l+mt*wkUw    *-i*MkS,  V'.'A    V.—  1  I:  •«  ,  1**1.  i".  «r,«l  r|M>*h*rv 

10.  CHLAMYDOSELACHUS.  barman 

Opercular  flap  foiiumg  a  hioad  frill  o\ei  fir«t  giil  o|H*nitig.     Terth  »irr: 
lar  in  l*»th  j;iw«,  ca^h   wit!i   .<  •»I«ii«l«'r .  ctu\rd.  Miihctmical  cu«|m,  tvpa 
rated  li\  ii  pair   of  rudi!u«-:.f  ar  \    dtuti«'U**«.  on  a  hioad   haat* ;  uo  m«*tliaf* 
up|*«*r  *4-iit*^  of   t««  th  :ii   fi"i.'  :  a  •Mi!r«*  on  tl.«*  »\»iiphv^in  Itrlow.      Mouth 
widr.  Hithout   lah.a!   f"!«l"»    tt   thr  anglt-«.     I'up.i  horizontally  rlongatr 
Fiti*  hroad  ;  ra<id.il   wi:l."'i'   .1  1 . ■ » t <  li -      Ha-*«ih>.t]  rlongatr.     One  *j»c<n» 
klowti,   luhalnti:.^  »;ilr:<»   of    -ohm    depth   in    the  ojieti   aea.      An  r\tin<t 
aprcir»(  t'ktiimvi-f*r*i*  Kh»  mm*  .'*  vi,  l»a\  >,  ha«»  U^-n  de«crilir«l  from  phovrbe 
deposit*  iu  Tu«»«  .iri%  .  uiantii-  or  t'nl! :    *  ''•-(<»<,  alMfk.^ 

1«.  <  III  111IMKHH  lit  s   iM.I  IM.I\«;«nraii 

Ik>rmal  fin  Mua'.I.  oppo-it*-  ?».••  anal,  whirh  -  more  than  twice  its  sue; 
pectorals  small,  plated  low  ;  \entraU  large,  plaeed  far  back.  op|HMiite 
anal.     Kye  small.     <*ill  o|ieuings  large,  can  ed.  ohh<|iie.  all  of  I  beat  befoiv 
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pectorals.  Teeth  i^ia.  Scales  on  upper  edge  of  tail  enlarged.  Head  1\ 
in  length.  Greatest  depth  of  body  about  15.  Color,  plain  brown.  L.  5 
to  6  feet  (Garman).  Seas  about  Japan ;  also  taken  off  Madeira,  in  deep 
water.  Not  certainly  known  from  the  American  coast,  but  if  fishermen's 
drawings  can  be  trusted,  this  is  found  in  the  Western  Atlantic  and  is 
probably  the  original  of  some  of  the  recorded  "  sea  serpents."  (anguineus, 
from  anguis,  the  slow  worm,  the  word  allied  to  anguilla  =  eyxe%vc,  eel.) 

Chlamyloietachui  anguine**,  Garmax,  I.  c.,qnd  in  Ball.  Mas.  Comp.  Zoo).,  1885,  xil,  Mo.  1,  with 
plates  and  account  of  anatomy,  off  Japan  ;  GCnthbb,  Doop  Sea  Fishes,  Challenger,  1884, 
with  plate*,  Japan;  Collctt,  Bull.  Soc.  Zotfl.  France,  1890,  219;  Funchal,  Madeira. 

Family  VI.  HEXANCHID^. 

(The  Cow  Sharks.) 

Body  moderately  elongate,  somewhat  depressed  anteriorly,  tapering 
toward  the  caudal  fin.  Head  depressed,  oblong,  with  the  snout  project- 
ing. Eyes  submedian  or  anterior,  without  nictitatiug  membrane.  Mouth 
subinferior,  large,  arched  in  front;  no  labial  fold.  Teeth  in  the 2  jaws 
unlike ;  in  the  upper  jaw  1  or  2  pairs  of  awl-shaped  teeth,  the  next 
6  teeth  broader  and  each  provided  with  several  cusps,  one  of  which  is 
much  the  strongest.  Lower  jaw  with  6  large  comb-like  teeth  on  each 
side,  besides  the  smaller  posterior  teeth.  Spiracles  small,  on  the  side  of 
the  neck.  Only  1  dorsal  fin,  without  spine,  opposite  the  anal,  and 
similar  to  it.  No  pit  at  the  root  of  the  caudal.  Gill  openings  wide,  6 
or  7  in  number.  Viviparous  sharks,  sometimes  reaching  a  very  large 
size.  Genera  3;  species  about  7;  of  the  warm  seas.  (Notidanidjs,  Gun- 
ther,  Cat.,  viii,  397-399.) 

a.  Gill  opening*  7  ou  each  side  ;  median  tooth  of  lower  jaw  with  a  small  median  cusp  or  none. 

NOTOBllYNCIIUH,  11. 

aa.  Gill  openings  Gon  each  side  ;  median  tooth  of  lower  jaw  with  a  small  median  cusp  or  none. 

HEXANCHU8,  12. 

ii.  NOTORHYNCHUS,*  Ayres. 

Sotorhynchu*,  Ayrrk,  Proc.  Cal.  Ac.  Sci.,  1856,  I,  72,  (maculahu). 

Gill  openings  7  on  each  side.  Dentition  in  general  much  as  in  Hex- 
anchuti,  the  lower  teeth  uniform  in  size  or  decreasing  toward  corners  of 
mouth ;  cusps  on  the  cutting  edge  regularly  graduated,  while  the  ascend- 
iug  inner  margin  of  each  tooth  is  finely  serrated ;  median  tooth  of  lower 
jaw  with  the  median  cusp  small  or  wantiog.  Two  species  known ; 
spotted  sharks  of  the  Pacific,  (votos,  back;  pvyx°<;,  snout;  the  allusion 
not  clear.) 

17.  NOTORHYNCHU8  HACULATUS,  Ayres. 

Snout  broad,  rounded,  the  nostrils  near  its  tip;  spiracles  large,  nearer 
the  gill  openings  than  the  eye;  a  long  furrow  at  the  angle  of  the  mouth. 
No  median  tooth  in  upper  jaw;  2  small  teeth  near  together  in  front, 
simple  and   pointed;  2  a  little   larger,   behind   and  outside   of   these; 


•In  Heptranckiat  cuurvui,  the  European  type  of  Heptranchuu,  tho  lower  median  tooth  has  a 
«trong  central  cusp. 

F.  N.  A. 3 
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then  2  other*  directly  behiud  the  firat  pair;  next,  00  each  auto,*  u 
much  larger,  pointed,  with  a  conapicuoua  cuap  on  the  outer  aide  at  U 
Mid  one  or  more  dent  initiation*  heeide;  the  other  teeth  larger,  aim  ilat. 
more  eerrated  and  more  oblique,  approaching  the  lower  teetu  id  U»\ 
me<lian  tooth  in  lower  jaw  broad,  with  a  email  median  map  and  ' 
3  larger  lateral  cu»p*  mi  each  aide:  the  other  teeth.  6  00  each  « 
much  broader  than  high,  with  4  to  t>  sharp,  outward-directed  raope. 
flmt  cuap  longest  and  hearing  a  amall  tooth  near  ite  bate;  tbeae  U 
are  quite  similar  and  increase  nlightly  in  aize  outward.  Tail  k 
2f  in  total  length,  the  caudal  tin  moetly  below  it ;  anal  email,  J 
behind  the  small  domal.  Sandy  gray,  with  eome  round  black  ep 
larger  than  the  pupil,  rather  epar»ely  placed.  Pacific  coa*t,  fi 
Monterey  northward  to  Washington;  rather  common  northward,  ei 
eially  in  Humboldt  Hay.     { macula  tm*,  a|>otted. ) 

^lpiMM^>i,  Aikm.  Vfr.  t*«J   Ac  An..  1-V.,  l,  72.  Sao  Fraoctaco 
y*»tf»*M «-» ■! !'■«.  Cm.  IV-     A<-    Nat.  Nl.  FInU  .  1«S.\  4-0,  aimI  l«M,  U* 

A.*.  J..,  liin,  Pr..    a.    Nat  *i.  l*hlU..  I-M,  i.io,  Niaqually.  Weahi 
\ttm»,  J. '■!•%!•  a  (iitataT,  H^U'iM*.  ft;*,  Itto. 

12.  HEXANCHUS,  Kaunceque. 


BariftKMji  c,  CaratWi,  1-I««.  II.  <yr» 
4*r«|iB(  Rrgtif  AMuial,  YA.  1,  If  IT,  t.»,  <^-i 
JtWyayrai— i.  Hi.  M  ft  *  I  Li  a\  I'auD"  I'raii'.aiv,  lvia,  77, 

Two  apeciea  known,  diatiuguiahed  from  all  other  living  eharka  ex< 
the  eel<>eha|>ed  f'hI<im^lo$rlachu*t  by  the  prveence  of  tigill  opening* 
aix;  <*M"*.  •  l"*nd  °r  ainu». ) 


a.   Mnllati  toutli  «-f  l-w-r  ;•«   tutli  n  •  t«?ht  luHtiD  f©*|>  aud  ala-itt  3maf;mt'  ■  ••!•  . 

lateral  !■■  th  •  »!.'»  *'•  tit  »•  c  ■•;*.  •*  ai%t  ■ 

•a.  Median  I ■«»t*i     f  !-'««r  .  »*  without  m»tiati  iu«|,  Iiii  «itb  4  ■•r  ■'•  nawgluil  •  «•!*• 

lateral  ti*  tl.  «itt«  •    t/  •  u>(«.  «ai«i«i 

li.  HLXaMHTK  COIIStS,  J**iafc  A  Gilbert. 

Head  large,  broad,  dcpre«»od,  and  blunt.  No  median  tooth  in  ap 
jaw  ;  alMiut  4  pointed  teeth  in  front  of  upp.-r  jaw  ;  all  entire  and  wttb 
banal  cunpn;  the  tint  'A  teeth  with  a  Mingle  utrong  cuap  on  the  oa 
margin;  others  « ith  more  ru*p».  approaching  form  of  lower  teeth:  i 
diau  tooth  of  lown  |»\%  wry  mnall,  with  a  Miiall  cuap:  lateral  to 
with  f»  cufip*.  tlif  tn*t  the  l.irg«'«t.  the  other*  regularly  amaller, 
median  edge  m  the  aduit  linely  mi  rated.  Tail  long,  twice  ae  long 
bead,  about  It*  :n  total  length.  lVctoial  a*  long  aa  lower  jaw  fr 
gill  opening.  >«'al»-»  on  npj*  i  edge  of  tail  eularged.  Color  aim 
black,  un"jN>u«<l;  a  i;ia):*li  lateral  ntreak.  Moutcrey  liay  to  l*u; 
Souud,  not  coumn»ii.  --M«M».  northwestern,  from  nprmt  or  mare*, 

north  we*  t  wind.. 

Brio«hu  fu^t.,  J  »:  *%  i  «.!ipi«t.  IT-    r  ji  Nat  No*  ,  Imh.  V.^  Ntih  Bay.  tad  8*1 
and  Bay  of  Monterey.  California.  b«b<4»m,  <±,  lwD     <T>|«av  Km-  STjai,  fTlta.) 
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19.  HEXANCHUS  GRISEUS,  (Ginelin). 
(Cow  Shark;  CaRa-Bota.) 

Head  large,  depressed,  blunt,  the  nostrils  near  tip  of  snout;  no  median 
upper  tooth ;  2  on  each  side  entire,  hooked  outward ;  the  next  teeth 
with  6  or  7  cusps,  the  others  similar;  lower  median  tooth  small,  without 
cusp;  lateral  teeth  each  with  7  to  9  cusps,  the  number  of  denticles  on 
most  of  the  teeth  being  thus  greater  than  in  H.  covinus.  Tail  not  twice 
head,  3i  in  length,  its  upper  scales  enlarged;  pectoral  shorter  than 
lower  jaw  from  gill  opening.  Color  dark  gray.  (Day).  L.  8  to  26  feet.  A 
very  large  shark  inhabiting  deep  water,  in  the  Mediterranean,  thence 
north  to  the  west  coasts  of  Scotland;  also  frequently  taken  in  Cuba. 
(Poey).     (griseus,  gray.)  (Eu.) 

Sjmabu  grueu*y  Gmelix,  Syst.  Nat.,  1495, 1788,  Mediterranean,  after  Broussonet. 

Spuria*  yruetw,  Bonnatkbrk,  Tabl.  Encycl.  Ichth.,  9,  1788,  Mediterranean,  after  Griset  of 

BrooMonet. 
Sotidamu  grittui,  Gather,  Cat.,  vm,  397, 1870. 
Sutidawtu  grUeut,  Day,  British  Fishes,  308,  1870. 
Htxamchmt  gri$eu$,  Puey,  8ynopeis,  454, 1875. 

Order  E.  ASTEROSPONDYLI. 
(The  Typical  Sharks.) 

The  essential  character  of  this  order  is  in  the  structure  of  the  vertebra. 
The  calcareous  lamellre  within  each  vertebra  radiate  from  the  central 
ring.  The  group  contains  the  great  body  of  living  sharks,  including  all 
of  those  with  5  gill  openings,  2  dorsals,  and  an  anal  fin.     («<m/p,  star; 

<7ir<$v<JvAoc ,  vertebra.) 

Suborders  of  Asterospondyli. 

a.  Palatoquadrate  apparatus  articulated  to  preorbital  part  of  skull;  dorsal  fliis  with  spines. 

Pboabthbi. 
a*.  Palatoquadrate  apparatus  not  articulated  with  the  skull;  no  dorsal  spines.  Galki. 

Suborder  PROARTHRI. 
(The  Cestraciont  Sharks.) 

This  group  is  characterized  by  the  articulation  of  the  palatoquadrate 
apparatus  by  an  extensive  surface  with  the  preorbital  region  of  the  skull. 
Vertebra)  asterospondylous.  It  consists  of  a  single  family,  the  Hktero- 
ik)NTI1).k,  which,  like  the  preceding  families,  possesses  much  interest  to 
palaeontologists  from  its  supposed  relation  to  extinct  forms.  (np<>,  before ; 
uftdftov,  joint;  Ce8tracion,i9  an  old  name,  from  Ktorpa,  a  pickax  ;  the  name 
probably  originally  applied  to  Sphyrna.) 

Family  VII.  IIETERODONTID.*:. 

(The  Bullhead  Sharks.) 

Sharks  with  2  dorsal  fins,  each  provided  with  a  strong  spine;  the 
first  dorsal  opposite  the  space  between  pectorals  and  ventrals;  the 
second  in  advance  of  the  anal.      Body    elongate,   obtusely  trihedral, 


!!«  HutU tin    ./,-,  I'nitfii  St.ttri    Xtlttt>**tf   Muuum 

gradually  tii|N>iiii^  }>.t<  k*aid  ;  hr.nl  IhkIi,  *a  ith  t li«-  l«'ifdnad  <!••.« 
Ill tli*  |it omiiifiit  :  itniiiiN  «'«iiithifiil  willi  iiiiitiili  :  iimniti  i  »tl*«  r   t.*: 

lllf*    ll|»|NT     lip    «1 1  \  l«lt-«l    Hit"    7    lulir*.    thr    liiMi-r    Mill*    a    !■»!■!  .     my  :  4 
•111*11.  In*1u«    tilt-   luurl    pull    nf  tin*  v\vt   Im   liirti|alili£   n-i  iiit'f^t.t 
open  in  £n   rutlifi    n.iiiiiM  ;    ilflititloii    miii: la r    in    IhitIj  jj»i,   m.  a..   •''' 
tWlll    III    fltilit.    \«  liH'll     III     tin*    \  i»llll^  ait*  pnlllfrd,  iilttl  pint    -!••!    *.!:. 
ft  CUipM  ;    latrr.il    tnlli    l.u^r.    p.iil  likr,    Ihht  aa  l»li».i«l  ii«  l"t.^.  »::•« 
\u  ulilii|iii«  Miifii,iiiH<  viiii.  Ihmii^  I**i  iiit-il  !•>   iiiinli  lar*.'*'  l««  !  !i  'Lai.  1. 
ill  cit In* t  M>rh«;  nr.ilri  h:n.tl],  •Kitm-tiiuri  riiii  if<ii iii  .  randal  I  h  ii.«-.*  r 
limit*  i»r  It'fM  Im  nt  ii|>>\ aid,  ami  iiMialh  milt-lit-d  at  tip.     «  »*  i|>m:mu*.  t.  • 
cam**    wry    Im^c.   "iilM-iiiiirai.  w  i  i  1  i  t  >  i  i  t    tfht.M  Ir*>  and    «pna!!\    t  *   • 
f  S|n*ci«**»  mlM.ut    I,  all   itihal'itmi;  i1m<   l'a«  ihr  <  >r.  an.  iiiualU  p!a<«i|   .:. 

*  grlllin  ;  'J  lint*  n-i  -fi;*|ii/i-«|.      S|/«- Mlia'.l.     i  ( 'l.-|  I:  M  |n\  1 1 1>  I  .  I  ■  -.i.tl.t  r    I 

5  VIII,   417-11*;    Imt    Hi:ikI(«»Imi.mi  -,    Maim  ilir,  l*»|t».    ha*,    piiot.t.    « 

0^ii:iA«hi.\.  <u\  mm.  I "17 


* 


t 


13.  CYROPLEURODUS.  '.HI 

iif'l  /*  — ■■•i.i.   ••!  I  I      I'f    ■        \        Nj»     Si     I'l.tl.t        I"'.'     **  »  m    .*  . 

fV.  J  .  I  -.'...  «.  1 1  1  (   . .  ...       t. 

Itraiirlii*  i»l   tin-  InmT  |4W   *ahIi-]\    M'paial*^!.  tin*   :nti'i%.il   1  •  •■■  ri«t« - 
front,   Kr«f\%iii^    unlet    Ih'IuihI.     Millar**   in    frw    !«■«-;    tid^*-*    aJn.«r 
prumiliflil.      I'hai.u  trji  i»f"  t  lit- i;i>inift  «itlnal*A  !••■  iiH'liulitl  alNi\f       !...■ 
I'srilic     1    -  •     ,  wlmil:    -".,».,  »ii|i',  ■  '  ■     .  liKfth.  ■ 

■I      1i.II   ■■«-  Ii.1    .  ■    I       '    1-  •  »  ,",.    I!r   !     '..I'l       *   I1   ■     Ji-  •!   ■      •    '         •.-■■•■  I'    1   ,'      a'  «|  1 

iipkii    !•■   .•'•■     4  ;  ■  ■   r    .<•_  r  •'■•■•'■  >     •  %     \    1 »  j '    ■■■  ■  ■  :.t 
'     M  •'  >■•  ■  «-    '  .  •  ■    ti.i'i    1  :'  »  ■ »     *ri  ■  •'•  .  in*     ■ 

I'     M   :»:-     »i      ••     a     ■  .  ?■  ■   :  1  ,  ;  ... . 

SO.   1.1  Kllfl.l.l  K<l|l|  S  f  K  IM  |M  I.    i.  r  ir  .' 

l:    :  1  mi  %:    *•■■!■  • 

llrail  hhtirt   ahil   hi^li.  I>:<<ad,  Imt  w  ilh  nii'iwi firal  *nlm;   1  !■•   !••:•! 
vi«r\  ili-rSiv mi*  ffiiin  «-_\ «  -,  t ".  »  Miniit  «  i'l*»  and  t :  iii*» .  1  i-m  .  tmi  pr-'*    .:.< 

\i    lilunt.  ili\«'i^:ij^    inl^i*   1  •i.tiiiiitil   I'i ui  1 1  t  .ti  Ii  Mill'  nf  thf   ••! t. 

|iipt!\  m«'t^:ii^  Ii. Tn  t:  ••  n."!«-  i-ni.opK  ii«m:i  »::pi  n  ii:.tr \  U«l^'«».  !'r 
trt\al   ImIwi-.-h    w  Ii  •  !t    !«•   !•  i:'-.    p'.ii  •  .    t  ■  ■-  ?  Ii    tti    1 1  •*n  I    ili^.t.il*->:.    ^ 

3  hi  I  Mi*p*».  •  1  ;.■  111.1  ii!;,  i',  -t  nliii't  *\  1:.  |h'.m  «!:t*l:ti\  n-i.-.ir, 
toMjI'l  tin'  l!  iLilli-  1  \'..  t!.i  ,|i|i«  t  1  itt  ,  ■•},  tin-  ■»  :•!«  *.  llU'lal"  nl»!i«l  j» 
ll.itti  in  <1,  atli'^t.l  .-.  .'■■■■»!  •  ■-■■-! :  -  ■  ■:  t  •-  uIhiiN.  iiiiil'iilin  nt  li:i  tea 
li.ii  k  m  .ml.  .  \  1. .  {•'  ; !  •  '.»•>'.  \\\r>  li  «•»  mi:  i!'i  -'  .  i-ti  I  lit*  mi1i*i  <•!'  tin-  ]t< 
jj.x,  a!-tit  :■!•■  ti'.'.ir-,  •  l-'ni.j.  ^:!'i  llatNi.ii)  i  ii>\«  i:».  aid  a:r.n^*. 
1 1  .ih»  ■  1  ; -.  !■.  •■1-'  •:•■  •»  i.i-:  "*,  l'*:!  i'.»  ■  r.  a*'.!.^  1»  1  kw.ilil  ll|.i[ifh«  *  •»! 
|n«i:  ).i\»  w  ■!•  ■.  -■  ■  i:.»'«il  l-\  11  .!'■:■  il  :«ntilid  m  l"ii»ht  ainl  !••■• 
iii^  w  :d»  :  Im  '  ■  ■!  ; '.  .  ...•-•  .  ■».  .  . .  .  l.,  ;:,;  i<i;-.n|  ii'i'u.inl:  tl.i-  a 
!«•<••  Ill  rniitihi  ■!   '•   '.'  •     !■   ■■  •     •    ■■   n    .    i'    •••'".    !•  ,\    .»i,i|   il«pn««d    :i.   a1 

4  »  lnu!-»,  tin*  :  •:  ..-•■■  -  j1.'  .■•■■.  i«.  .  v  !s  .■  t!:r  f->ti 1 1 !i  .«*  a  : 
r 'nl itiifti Iai  \  .  !"■!  r  .1  »  .1  .«  ■..■»'  ■■  ■'■•:  j  I'l-i*.!  l-ii*  o«:. »id.-:. 
priHlnrtil  li:i«k  •«  inl  .1"  I    •■  :   |  —  •.:..■■  :%:.^  •  .    t:.r  « ■iiii]irt'«i»#*d   "ipilif*   !i 

I  litf    •Unit     •    'if    ill*'     lia*M*    nf    1  41  il    I   L.        .Il:ai     I   Ii     I.ll^r.     1 1' Jl'lllllt*,    tlir 
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of  caudal ;  caudal  fin  about  \  of  the  length,  a  notch  at  its  tip,  opposite 
last  vertebra.  Color  brown,  with  small  black  spots  scattered  over  the 
body  and  fins.  L.  2  feet.  Coast  of  California ;  abundant  south  of  Point 
Concepcion.  Its  spirally  twisted  egg  cases  are  very  remarkable.  (Name 
from  San  Francisco,  but  its  range  probably  does  not  extend  sc  far  to  the 
north.) 

CWmWow /rrirtcwri,  Gin arp,  Proc.  Ac.  Nat.  8ci.  Phila.,  1864,  196,  Monterey. 
Ge*tnt>  inn  fritnri*L'i1(Vl:rtTHVM,  Cat.,  VIII,  416,  1870. 

Ggmplntrfxln*  /rmicMei,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  492;  Jordan  A  Gilbert,  Synop- 
sis 31,  18S3. 

21.  0YR0PLEITR0DIT8  OUOYI,  (Freminville). 

First  dorsal  inserted  nearer  vent  rale  than  pectorals;  anal  fin  low,  not 
reaching  base  of  caudal;  body  slender.  Brown,  with  round  dark  spots 
about  as  large  as  eye.  ( Valenciennes. )  Galapagos  Islands.  (To  M.  Quoy ,  a 
French  naturalist.) 

Ontnwiim  q*t>ffit  Frkminville,  Mag.  Zool.,  1840,  pi.  3,  Galapagos. 

Cntrariot*  jxinthcriuH*,  Valenoiknnes,  Voyage  de  la  Venus,  about  1850,  320,  Galapagos. 

r'tttrasun  '/wyi,  GlNTUER, Cat.,  vm,  416,  1870. 

Suborder  GALEI. 
(The  True  Sharks.) 

Asterospondylons  sharks  with  the  palatoqnadrate  apparatus  not  artic- 
ulated with  the  skull ;  gill  openings  always  5  and  always  lateral.  Dorsal 
fius  2,  well  developed,  each  without  spines.  This  order  contains  most  of 
the  living  sharks.     (yaXebc,  a  shark.) 

a.  Kirnt  dornal  tin  over  or  behind  tho  vent  rain  ;  spiracle  prwnt ;  no  nictitating  membrane. 
b.  Tail  not  bent  upwanl  ;  nostrils  not  confluent  with  the  month*     Sctlliorhinii>,v:,  viii. 
/»'».  Tail  abruptly  directed  upward  and  backward  from  the  base  of  the  caudal  fin  ;  nostrils 
confluent  with  tho  mouth.  Ginulymobtomid.*:,  ix. 

tit.  Firnt  dormtl  fin  inserted  morn  or  low  in  advandf of  the  veutrals. 

r.  Fir-*t  dornal  tin  long  and  tow,  highest  posteriorly ;  spiracle*  developed;  no  pit  at  root 

ot  caudal:  trill  often  ingg  all  in  advance  of  pectoral.  Prki'potriakii>.*:,  x. 

rr.  First  dorsal  tin  high,  highest  auteriorly,  it*  base  wholly  in  front  of  that  of  vontrals. 

</.  Caudal  fin  not  lunate,  its  upper  lobe  two  or  more  times  the  length  of  the  lower,  with 

a  notch  bdow  toward  its  tip  ;  ride  of  tail  nut  keeled. 

*-.  Last  gill  opening  above  bane  of  pectoral. 

/.  Tail  moderately  devolo|>ed,  forming  lew  than  \\  of  the  total  length;  eye* 
with  nictitating  membranes. 
g.  Head  normally  formed.  Galeid.k,  xi. 

gtj.  Hea«l  hammer-shaped  or  kidney-shaped  by  the  extension  of  its  sides. 

8PIIYRNI».t:,  XII. 

ff.  Tail  exceedingly  long,  forming  about  x/%  the  total  length :  eyes  without 
nictitating  membrane.  Aloimid/k,  xiii. 

<*-.  Last  gill  opening  entirely  in  front  of  pectoral;  spiracle*  pore-like;  tail  moder- 
ately developed.  Carchariida;,  XIV. 
dd.  Taudal  fin  lunate;  caudal  peduncle  with  a  keel  on  each  side  ;  sizo  large. 
A.  Last  gill  opening  entirely  in  front  of  pectorals. 

i.  Gill  openings  moderate  ;  teeth  large  and  sharp.  Lamxidt.,  xv. 

ii.  Gill  openings  very  large,  nearly  meeting   under  the  throat ;  teeth  very 

small;  size  enormous.  CKToRiiiNin.r.,  xvi. 

hh.  Last  gill  opening  above  the  base  of  the  pectorals.  Rhinouontidjc,  x  vii. 
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Family   VIII     S<  YLLIOKHIMD.F 

(TlIK    (AT    SHAKkH    i 

Doraal  fin*  'J:  lioth  r»thor  niiiall,  without  •pin**,  the  fir*t  mor»of 
behind  the  ventral* ;  mini  tin  prwnent.  nmialljr  iiefor*  the  aerond  «tor*a. 
candal  fin  rather  long,  luimllv  with  a  baaal  lota;  tbe  tail  not  keelevft.  a*4 
not  l»ent  upaard.    Spira<'lcaprc*eiit ;  no  nictitating  membrane;  gill  *»p*+ 
mg*  »niall.  the  lant  one  nl»o\c  the  root  of  the  |>eetoraJ*,     Mouth  u*«vai:i 
broad,  with  ntnall  teeth.  *e\cral  neriea  being  in  function  :  teeth  each  wit*  a 
median  cu*p  and  1  to  I  mii:il1ciin|Mioiieach  aide;  noatrtU  rear  th*a»oala 
aometimea  continent  with  it,  aometimea  pro v tiled  with  cirri.     Mno»u»  por»« 
abont  head  nnrnerotiM,  e*pccially  on  lower  mde  of  anoiit.     Kg  g  caaea  la  re* 
quadrate,  with  prehctiailc tube* at  tbe  angle*.    (S<TLl  Itl>.l.,l»untb*f .  t  at  . 
viiit  4UMKI.) 


m.  ftVfiU"RMi«i«  r.  S|.ir»«  im  ■  |.»   l«*l.iu»|  « *■  .  gtll  .j-nino  n»ay  ly  •♦flill*—  I.  u 
iift'lsll}   til-  u-|-ul 
I*.   NtatnU  n-»l  ■»|-«r»ti<.|  !•»  »n  i-ilimua.  lh<  n*»*l  «•!*«»• « on  flam  I ,  tail  m  4 

§j  1141   «■?•«  •    '•• 
U    NivtriU  M-|«r«f-  I  fr   m  »m*  h  ■•(lit r  !•?  •  l-m**!  i«thmtu 

t.  H.«l.  •  ■■!•  mj  |-r  maiiriii  -f  !!■•  Uit  httU»  if  *t  all  nilafff^l.  waally  w»l*w  <■»  ta>-— 
••it  r«-«l  «>f  t»«l«.  -i  ■!  am  r*t«*  ti"t  foimiuc  •  •»rr»l«l  "4(*  i  ••*  n*.  I 

14.  SCYLLIORHINUS,  Hlaiiiville. 

(  Un  t'**>KTTKJl.  • 

Srtfllm»kimm»,  MtifiVnlf.   J-.-ir*i    l'l.l«    1"K,  "i»."      •  '••••  -/  •.  «"!•    ) 

j4-yt7*«  ».••■•.  «iiM,  \t.Ti    I  j.     \*t    lli-i    \    V  .  |»«,».  H    r.|fnit,  iic+tri*  ii.m  I w>-W-t 

Thin  genu*  include*   tho*e  S<-\llioid  *hark«  in  which  the  naaal  r»h« 
are  coutluetit,  w  it h  their  hinder  border  entire  and  free.     Caudal  moderate  . 
gill  o|»eiiiug»  •'•|tudi«t.iut  :  ftpirurle*  elo^e  U'lnnd  e\e*:   tail  not  aerrate«t 
Specie*  nn»*t  I \  of  tin*  old  world,    cm/'.  . ,  a  *mall  *hark :  <*««"w.  to  tear  : 
/«»»,,  ahark.  i 

tt.  M  1M.IOKHIM  H  PKOl't  \DORt*.  i;  -<l#  k  IVan 

Xaaal  \al\e*  routlm-nt .  with  a  *hort   blunt   cirrn*  on  the  p«»*terinr  a* 
well  aa  on  thv  aiit«-n<>i  ||  ip  ;    l.-ii^th  nf  natal  ca\  it y  alnmt  e«|iial   t«  bun 
7ontal  diam«*t*'r  ••(    tl»-  ♦•»«•.   th.-   J  <a\itiet  «m  pa  rated   by  a  «pace  e«|aal 
to  ♦  inter«>rbit.i!  .itt-.i  ntui      otiout:  distance  of  (Mmterior  angle  of  tia^al 
cavity    from    1 « »« » r    <>t    t •  •- 1 1 ■  .it    n« -.•re*t     (Hunt    «  area    lietweeti    ca^itie*. 
diM afire  from  i\  u»|»l.-.  •  -»   ?«•  tiji  «»f  *it«uit  f«|ii:il  t<>  width  lietween  ancle* 
ot    mouth.     A     wr.!  <l»    f, .ij.««l     ).ib::tl    fold  ut   angle  of  mouth,    ettend 
ing   on   lowrt    1 .4 ^    haii-'  r.    1 1 •  >rn   it*  angle  to    the   »ympb}fti»,  ami    ou 
up|»«r   jau    iM.ii  !\    hi  .1  in  1  •■!;  1.1    nanal  «*a\ity.  dt«ap|teartng   at    t    tbe 
distance.      If*- 1 1 .  in. ..'.  :  t>,     -,\   t  !.  J  ^mat!  lateral  niH|Mi  on  each  Aide  of  tbe 
longer   imddb    «-**•»}•.    ;•.    .»'—it    '•   t*t\\n       « •  1 1 1   o|M*ninga   narrow,   nonie 
what  le«*  than   1<>m^  «1  .*m.«  :•      ••!  im-:  di-taiur  from  tir*t  to  laat.  which, 
like  the  fourth.  1%  .»)>«..•     »:. ^ It*  <•!  p<-«  tmai.  «<(ual  to  t  »nont.     Ventral 
tiiin  thick.  «hort.  N-at  *h.i|n«l.  :!i«-:r  or:^iu  t\«ne  a*  far  from  naaal  cavity 
aa  U  laat  of  gill  o|tening*:  origin  of  anal  under  tip  of  lirmt  dormai,  ita  and 
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under  end  of  dorsal;  its  base  equal  to  \  length  of  bead  to  first  gill 
opening.  Caudal  continued  in  line  of  axis  of  body ;  lower  lobe  rounded, 
and  in  its  greatest  height  not  deeper  than  the  height  of  the  caudal  ex- 
tension of  the  body  at  the  same  point.  Color,  uniform  grayish  brown. 
One  specimen  (85646,  U.  S.  N.  M.),  20}  inches,  obtained  by  the  Fish 
Commission  steamer  Albatross  at  a  depth  of  816  fathoms,  in  latitude  39° 
^  N.f  longitude  72°  3'  15"  W.  (Goode  4-  Bean).  (j>rofundorum,  of  the 
depths.) 

flcyBfoi  kimut  fro/mmdontm^  Goode  A  Bean,  Oceanic  Ichthyology,  17, 1894,  Gulf  Stream. 


15.  CATULUS,  Smith. 

Ahdrkw  Smith,  Proc.  Zool.  Soc.  Loud.,  1837,  8f»,  {»UlUirti). 
Jtorodtrmo,  SMITH,  L  cm  (afriecaau). 

HaUdmnu,  Gill,  Ann.  Lye.  Nat  Hist.  N.  T.,  18G1,  407,  (burgeri). 
Gill,  I  c,  (lalictpt). 


As  here  understood,  this  genus  is  very  close  to  the  European  genus 
Scylliorhinus,*  from  which  it  is  distinguished  by  the  separate  nasal  valves. 
Gill  has  further  divided  the.  group  into  Catulus,  having  the  nasal  valves 
provided  with  lobes  or  grooves,  Halcelurus  having  the  nasal  valves  simple, 
and  Ccphaloscyllium,  which  has  a  very  broad  head  and  the  stomach  inflata- 
ble. The  latter  group  is  perhaps  generically  distinct,  but  we  lack  the  data 
for  properly  defining  it.  Catulus  differs  from  Pristiurus  in  having  the 
scales  on  the  upper  edge  of  the  tail  not  much,  if  at  all,  enlarged  and  usually 
not  differentiated  from  the  others.  The  prickles  on  the  body  are  usually 
much  coarser  in  Catulus  than  in  Scylliorhinus  or  Pristiurus.  Species  numer- 
ous, usually  in  rather  deep  water.  (Catulus,  diminutive  of  low  Latin 
catus,  cat.) 

T.  Catulus:  Head  not  very  broad;  belly  not  capable  of  great  inflation. 
a.  Bfdj  plain  brown,  or  marbled  with  whitish  without  black  Knots  or  markings;  belly  dusky. 
ft.  Upper  margin  of  tail  with  a  broad  band  of  enlarged  closely  appressed  tricuspid  scales 
(obsolete  in  the  young). 
<*.  Suout  from  mouth  forward  %  width  of  mouth;  anal  much   longer  than  second 
dorsal;  belly  pale.  XANIUBU8,  23. 

bb.  Upper  margin  of  tail  without  enlarged  scales;  belly  not  pale. 

d.  Snout,  from  mouth,  %  width  of  mouth;  anal  2%  times  base  of  second  dorsal. 

BRUNNKU8,  24. 

dd.  Snout,  from  mouth,  scarcely  ^  width  of  mouth;  anal  scarcely  larger  than  second 
dorsal.  ckphalus,  25. 

rw.  Body  not  plain  brown;  spotted,  or  landed,  or  marbled  with  black;  uo  enlarged  scales  on 
back. 
e.  Back  of  tail  covered  with  narrow  black  lines  which  form  a  net  work  of  polygonal 
meshes;  belly  yellowish;  body  moderately  elongate,  the  Btomach  probably  not  in- 
flatable. RBTIl'EK,  26. 

II.  CEPHALoacYLLii'M,   (cc^aAij,  head;  Scyllium,  atcvKAiov).     Head  very  broad  and  depressed 
Stomach  capable  of  great  inflation. 
/.  Back  with  broad  black  crossbars;  upper  part  with  largo  round  black  spots.       utkk,  27. 

•  SupaiorUmis,  Blainville,  18l6  =  Scyflti»m,  Cuvier,  1829,  typo  Sq.  canicula,  LiunKus. 


I 
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Subgenus  CATULUS. 
£S.  <  ATIMM  XAXiriiX,  <.ilUrt. 

Hnoiit  abort,  broadly  rounded,  it*  length  from  month,  \  greateaf  wid 
of  snout,  which  in  «-i|tial  to  width  of  mouth:  augle  of  mouth  with  U*U 
that  on  lower  jaw  twice  a*  long  mud  upper,  reaching  almut  i  d»»t»- 
to  symphysm;  teeth  niiiall:  snout  and  sides  of  head  with  numrroas  w 
eons  pores;  e\e«  large.  Pectoral  Miiall,  rounded;  t'irM  dorsal  *>\rt  *« 
train,  it*  base  2  in  the  niter*pac©  between  dor«aU.  shorter  than  that 
anal;  aecond  dorsal  "lightly  shorter  and  lower  than  tii«t,  it*  \»mm*  1* 
anal;  caudal  4}  in  length:  upper  edge  of  caudal  in  adult  with  a  br« 
band  of  enlarged,  broad,  crowded,  tricuspid  scales,  the  hand  blunder  ih 
In  the  European  l*r\*t%»ru*  mtt*intomu$f  and  the  scale*  Ira*  acute;  see* 
of  body  much coarner  than  in  I*ri*timtu*.  Color  dark  nlat>  hmwri,  u«oa 
uniform  above,  sometime*  with  Miiall  whitish  »|M»t*.  the  tin*  often  e«lg 
with  paler;  Wily  pair.  I.  'J  feet.  Pacific  coast  of  Southern  Californ 
abundant  in  rather  d«*ep  water:  apparently  a  traumt tonal  form  lirtw* 
Cela/as  and  Vri»timru*  with  thr  ap|>earauce  of  the  former,  hut  appro** 
in  g  the  latter  in  the  scahug  of  the  tail.     U'lu-.i,  sera|ier  :  •*•,-..  tail  ) 

thtmlm*  r«Nr»i,  (•itrrnr.  Pr  -    I*.  S  N»i  Mm  ,  lv»\,  :4«>.  off  Southern  and  Lower  Caltf 
nia,  la  iM  to  6*4  fathoms. 

14.  <  ATt'MS  BaTXSEt'*,  <;i;i-rt. 

Body  dce|»er,  head  narrower,  snont  longer  and  sharper  than  in 
tamimrm§.  1'ieoral  pait  of  *tiont  |  greatest  width  of  aiiotit  and  t  width 
mouth.  Angle  of  nmtith  with  lahial  fold*,  the  lower  slightly  nhortrr  th 
upper  and  reaching  Imlfway  to  MMiiphyftis.  Eye  .'1  in  nuout.  IVrtMti 
mom  adnate  to  InmIv  than  usual.  First  dorsal  narrow  ami  high,  reach  i: 
little  lieyfiiid  \cntraN.  it*  1mm*  It  in  interspace  l»etweeu  dormala;  seem 
dorsal  slightly  larger  than  tir<*t  :  anal  veiy  long,  it*  ha*e  i»t  time*  that 
either  dorsal.  Cauda)  .'i|  in  body, the  *c.ilei*  along  it*  upper  edge  li 
thoae  on  rent  of  ImmIv,  n«»t  *aw  like.  Km  form  warm  hrowu  al*»\e  ai 
below,  the  snout  and  ««!.;«••*  of  tin*  blackish.  L.  IS'  inches,  tiulf  of  C, 
ifomia,  in  deep  uat«*i :  om>  fjM-<nucn  known,  u  female  with  mature  egj 
(br mm*'**,  brow  n  » 
('#J»i»-m.«i,  Miiiu.  I'r  r    I     »   \»t   Mis*  .  1*  «1.  '■!;.  Gulf  of  California 

-J.  i  »Tl  It  s  firpn  ll.l  w. «;.:»-  n 

l  Allied  to  C.  junxurn*   hut  tin-  head  wider,  the  Miout  shorter,  the  preAl 

portion  !«*••*  than  -  it*  ^*r •-.tt«  —t  w  idth  :  color  darker,  the  l»elly  dark  hm« 
like  the  hack,  the  M«'nu.|  «l««i-ul  larger,  more  |M»Merior))  placed,  the  In 
dorsal  larger.  t!.«  anal  *>ni.t!!«r,  *«aii«!\  br;i  r  than  the  aecond  dor*J 
pore*  on  heatl  !.irjf.  in  ii>«»  iii«t«ad  *>f  pat<hei.  Tail  without  liaud 
enlarge<l  «»rale<*  :ln-»e  p<«-iio;v  il.\i  ;ojH«l  >u  the  adult ».  Teeth  m<»»1 
tricuspid,  the  li.tii-i  *"i:i<  t::*.t  »  \wili  1  oi  v\*u  ."»  eii<*p<».  Si/e  very  ama 
probably  not  o\»  r  I'-m.'  !:« -  ■■-  !.t  ;i  atlult.  <iii!fof  California  and  aoutb^ai 
in  deep  water ;  i>"  l"ui»  ^t<.wn  «  vamplt  ■%  known,     m*".".,  hea«l  » 

<V*I.<  -jU).,  t.niif,  It-    I     »   Nkt    M'.t-  .  1*  •!.  "••:    .!rrp  water  near  the  Kevillac 
edo  Islands  and  to  the  Oulf  of  California,  in  361  to  460  fathoms. 
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26.  CATFLUS  ROTIFER,  (Carman). 

Body  moderately  elongate,  the  vent  in  front  of  its  middle.  Head  de- 
pressed, its  width  nearly  equal  to  its  length,  from  spiracles  forward ;  length 
of  snout  from  mouth  less  than  distance  between  outer  margins  of  nostrils; 
nasal  valves  broader  than  isthmns;  length  of  arch  of  month  a  little  more 
than  \  its  width;  lower  labial  fold  reaching  \  distance  to  symphysis; 
teeth  small,  each  with  a  central  cusp  and  2  small  ones  on  each  side. 
Pectorals  short  and  broad.  First  dorsal  inserted  near  middle  of  body; 
caudal  not  large.  Light  brownish,  crossed  at  irregular  intervals  by  groups 
of  2  to  4  narrow  black  lines,  which  are  joined  by  other  lines,  forming  a 
network  of  polygonal  meshes;  belly  yellowish.  (Garman.)  Gulf  Stream 
in  deep  water,  a  few  specimens  taken  off  the  South  Atlantio  coast,  (rete, 
net;  fero,  to  bear.) 

Scyllium  rHifermn,  Garman,  Bull.  Mas.  Comp.  ZoLil.,  xi,  233,  1881,  off  coast  of  Virginia,  in 

deep  water. 
8qrBiorkim*M  rttiftrt  Jordan  &  Gilbert,  Synopsis,  869, 1883. 

Subgenus  CEPHALOSCYLLIUM,  QUI. 
27.  CATULFS  ITER,  Jordan  &  Gilbert,  nom.  new  specie*. 

(Swell  Shark.) 

Head  very  broad  and  depressed,  broader  than  long,  and  not  i  as  deep 
as  broad.  Snout  very  blunt,  projecting  a  little  beyond  the  mouth.  Mouth 
very  broad,  little  arched,  with  only  a  trace  of  labial  fold.  Teeth  similar 
in  both  jaws,  small,  tricuspid,  in  about  4  series,  g$  in.  number.  First  dor- 
sal beginning  over  middle  of  ventrals;  second  dorsal  beginning  behind 
front  of  anal  and  ending  before  end  of  anal.  Grayish,  tinged  below  with 
yellowish;  back  with  black  crossbars  ;  upper  parts  with  large  round  black 
spots ;  sides  witli  small  whitish  spots  also.  L.  2$  feet.  Monterey  to  San 
Diego;  very  abundant  in  Santa  Barbara  channel.  A  small  voracious 
shark,  often  taken  in  lobster  pots.  When  caught  it  in  Hates  its  stomach 
with  air  till  its  diameter  is  ^  its  whole  length.  It  will  then  float  belly 
upward  on  the  water.     (m/<t,  an  inflated  bladder.) 

tfirttUimm  rm/rr<>fffn»,  Garman,  Bull.  Mus.  Comp.  Z<»ol.,  vi,  167,  1880,  Chile. 

Styllimm  rrutriomm,  Jordan  &  Gimif.ht,  Synopsis,  6'J,  1883.  It  is  probable  that  the  Call  Corn  fan 
•pecie*  i*  distinct  from  the  Chilean  nutrU*u*.  Both  are  close  to  the  Australian  t\ latu <*;>*, 
type  of  the  genus  or  subgenus  CephaloM-ffllium,  which  differs  from  OuIhIh*  in  the  inflatable 
belly  and  the  broad  depressed  head. 

Family  IX.  GINGLYMOSTOMID^E. 

(True  Nuiisk  Sharks.) 

Large  sharks  with  general  characters  of  the  Scyllioriuxid^,  but  with 
the  tail  very  long  and  more  or  loss  abruptly  bent  upward  at  its  base,  as  in 
the  (Jalfid.*:.  Firwt  dorsal  above  or  behind  the  ventrals,  the  second 
opposite  or  rather  before  anal ;  eyas  very  small,  with  small  spiracles  behind 
them;  nostrils  confluent  with  the  mouth.  Nasal  valves  on  both  sides 
forming  a  quadrangular  flap  in  front,  of  the  mouth,  each  being  provided 
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with  a  fa*  cylindrical  cirroa;  an  upper  ami  lower  lip,  lb*  latter  not 
tending  acroea  tbeaymphyiiiii ;  fourth  ami  fifth  gill  oprningveloar  togvtJ 
(Jener*  3,  apeciet  about  r»;  largo  «barke  of  the  warm  tea*.    itk'YUJii 
i.Utinther,  Cat.,  vm,  407-Ktf.) 


Tall  ewtaVraJa,  at"«tjt  '  ,  total  Img-th,  ■|>irar|pa  ■miii»,  •a»*it  ratter  M«at     T«*«*  ■% 
Jaw*  in  man)  •*r«-«,  »■••  h  with  a  airing  «n*«ltan  rsifi,  aa»l  I  *<r  jMt«r*r 
aide ,  awcooil  doraal  ttrarly  i»p|»»it«>  aital.  ditnin 


16.  GINGLYMOSTOMA,  Miitler  *  Hen*. 

O'liglpii  4hm,  Mftiift  A  II*  Mr.  UV*mann'a  An  hi*  ,  W,  1*17.  t  i      am 

Characters  of  thiagcntiN  given  al»ove.     (>i;>>-i«"«f  hinge;  <rr»»at  aaoal 

14.  CilXMLllOtfTOMA  <  IRaUITI.  <<;-»*lia) 

(N't  Kan  Snab*;  tiara.) 

Head  ohtnne.  deprcaned :  na«al  cirrna  reaching  the  lower  lip;  aaglea 
the  fine  obttmely  roundel ;  tail  forniing  nearly  k  of  the  total  lefeff 
akin  very  thick.  Cm  form  hrowiiiah:  young  a  pre  i  roe  n  a  with  email,  m 
tared,  round  black  a|M>t«.  L.  i»  to  10  feet.  A  large  ahark  of  the  wan 
parta  of  the  Wentern  llefuiaphere,  abundant  aU»ut  coral  reefa  in 
Weet  Indiea  antl  <>n  the  went  coaM  of  Mexico,  and  occasionally  oo  i 
South  Atlantic  coa*t.     <  rirraf  «a,  hearing  cirri. ) 

JiyeaJM  «rwhi,    i;vtnv   S».t     \at.,   i.    ll<c    IT**;    American   Seat.  arW    H>  — 
limflfm.**,—!  rimttm  .,  Mt  1 1  f  a  1  llr*ii.  Plaei  -ti.ni-n,  tl.  l«Cl»  <if  •▼ma,  t  al  .  tin.  •».  1 
aywal™  'irr.4m$,  tU>%%  >t?  ft  a  i .  TjjH»  *u  l:n<  *•  Ii>pr4  If  titayol  .  7,  tT"»  ,  arVr   Hart* II  «  »4  aV 

a»t>«t 
&tm*ima  fmm'tMw.  Dl.- H  t  N  nwitlN.Mft    l«"h  .  1  H.  1  «*»1  ;  Cub*,  afW  <**U  Hkfa*»  */  ** 
S/m^hm  fmmr1»l4iif    Hi  ■-  ■■    V  S«  II  M  t  ■  t  •.,  I    ■      M*     Cayenne,  afW  A/*»rJ*  f»*afJl    of  Uarvaw 

K^ilM <*ry«i.  |t«««t.niT.  /     i.  .1.  ur  .  %    -.   io.«  1k:4.  Weal  Indira 

«;a*yfa«»«*<«a*  /*!••«..  I'  n.  M-m.  rm  p.  '.IJ.  !•*  1.  Havana.  T%»  taaaa  «aa  af+ifcH 
*jn«f>4t**|  ■!■■«  ini"tt*  ii  ■  »•■  '«■  •  ur  ti  •  ••Di  •  ■  4«c«  >-f  M»  «!•••,  and  th#  aJw**-*  >4  af«4a  ta> 
y^ari*  im  |«rut«Mi  ati  iti<li«  i-lu  »!  «ari*ti>-ti       If  in«t.  **.  fmlwwm  may  rank  a*  a  lawM  a*  i 

i«  naf-rr*  I* imi,  <'n  in   .  J..ur.  vi   l*hy«.  I.  id. .  I**T,  IC7.  Cape  Verde. 


Kainilv  X.  rsKriM)TKIAK!IM!. 

llody  elongate:  mouth  « i<le,  with  a  \ery  ahoit  labial  fold  near  ' 
gle;  •  no ut  drpre<««r<l :  tc^tnl-  inferior,  not  continent  with  the  moo 
eyea  ohloug.  Ut.r.il.  uitl.out  inct.tatitii;  iiifniUraur:  ftpiraclea  well  de^ 
np«*<|,liehitid  tin*  ««\r :  £i!l  o|N*tinii;o  tiKHliTatr,  in  advance  of  pectoral;  }u 
with  many  h»hh  <.f  \«  r\  '.mkiM.  tricn-|»iil  tcrth;  tir*t  dorsal  An  long  I 
low,  hiKfirM  |M»at«rioiIy.  :ti»«artcd  «>i>jh»mW'  the  apace  lietween  the  pec 
raU  and  \ftitt:»]»:  mm  uml  «l«»r-.kl  t:itli<>r  lar^e.  larger  than  anal;  ventr 
ami  |iectotal«  \w\\  i|i-vr!<i)»*il :  in*  pit  ut  root  of  caudal;  caudal  fin  ti 
low  and  long.  Skin  «  it li  nun nt«*  .i!«iM'iiticit.  One  apeciea  known,  a  la: 
•hark  of  the  North  Atl.ir.tn-.  m  iiM»-t  rfi|H<cti  similar  to  the  Scyluokh 
ii»  i:.  hut  having  tin-  <l<.r-.»l  i;n  .!  fl.rtrit  m  form  and  plarrtl  farther  forwa 
The  inaertion  of  th«*  t  ■  r — t  ^.:i  nj^hirm  **  al%o  dirtcretit.  For  tbeae  reaai 
w<»  have  placeil  thf  p  nu**  |>n»\  .*>ionally  in  a  distinct  family.  (Paci'DOT 
Acta,  Uiintber,  Cat.,  viii,  UH5.) 
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17.   PSEUDOTRIAKIS,  Capello. 

«,  Capello,  Jour.  Sci.,  Math.,  Phys.,  Nat.,  Lisbon.  18GH,  321,  (micrwUm). 

Characters  of  the  genus  given  above.     (\pevdr,s,  false;  Triakia.) 


29.  PSEUDOTRIAKIS  MICRODOX,  Capello. 

Grayish  brown,  the  fins,  except  the  first  dorsal,  edged  with  dusky; 
base  of  first  dorsal  7  times  its  height.  Two  specimens  of  this  species  are 
known — the  type  from  Portugal ;  the  second,  10  feet  in  length,  taken  at 
▲maganaetty  on  Long  Island.    (fiiKpi^,  small ;  btoix,  tooth.)  (Eu.) 

Pumdotriaku  microdots,  Capello,  Jour.  Sci.,  Hath.,  etc.,  Lisbon,  1868, 321,  Portugal ;  GOnthkr, 
Cat.,  viii,  385, 1870;  Bean,  Proc.  U.  S.  Nat.  Mus.,  1883, 147. 


Family  XI.  GALEIDiE. 
(The  Requiem  Sharks.) 

Sharks  with  2  dorsal  fins,  the  first  short  and  high,  entirely  before  the 
ventrals,  the  second  comparatively  small,  opposite  the  anal;  no  spines; 
gill  openings  moderate,  the  last  above  the  base  of  the  pectorals;  tail 
more  or  less  bent  upward  from  the  base  of  the  caudal  fin ;  sides  of  tail 
not  keeled;  eyes  with  nictitating  membranes;  head  not  hammer-shaped, 
the  snout  being  longitudinally  produced,  as  usual  among  sharks.  Ovo- 
viviparous.    Spiracles  small  or  obsolete. 

A  large  family  of  20  or  more  genera  and  about  60  species;  found  in  all 
seas.  The  species  are  often  closely  related  and  difficult  of  determination. 
(Carchariid,*:,  part  (Carciiariixa  and  Mustelina),  Giinther,  Cat.,  vm, 
357-380,  and  383-388. ) 

a.  Galeih.f.:  Teeth  flat  and  paved,  without  cusps  or  ridges;  spiracles  present;  no  pit  at  root  of 
tail;  labial  folds  well  developed. 

b.  Embryo  not  attached  to  the  uterus  by  a  placenta:  teeth  very  blunt.  Mustehs,  18. 
W».  Embryo  attached  lo  the  uterus  by  a  placenta;  teeth  more  acute.  Galkvs,  19. 

an.  Teeth  more,  or  lew  compressed,  with  entire  or  serrate  sharp  edges. 

GALrORIIINlN.'K: 

c.  Spiracle*  present. 

d.  Root  of  tail  without  pit. 

e.  Teeth  rather  small,  each  with  a  medium  cusp  and  1   or  2  small  lateral  cusps 

on  each  side. 

/.  Teeth  small,  close-«*et,  npproaching  those  of  Galnt*  but  with  pointed  cusps; 

snout  slender;  embryo  attached  to  uterus  by  a  placenta.     (Coloration 

plain.)  UiiiNOTRiAris,  'JO. 

JT.  Teeth  larger,  with  sharp  rusps;  snout  of  moderate  length;  embryo  not 

attached  to  uterus  by  a  placenta.     (Coloration  variegated.) 

Tkiakis,  21. 

*t.  Teeth  larger,  with  a  single  cusp,  oblique,  notched  and  coarsely  serrated  on 

the  outer  margin.  Gai.eokhinus,  22. 

<W.  Root  of  tail  without  conspicuous  pit  above;  teeth  all  coarsely  serrate,  alike  in  both 

jaws  and  all  with  a  deep  notch  on  outer  margin;  caudal  tin  with  a  double 

notch.  Galf.ocerpo,  23. 
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Carchahhinixjk: 
cc.  Spiracles  obsolete;  lower  teeth  narrower  than  upper  teeth. 

g.  Angle  of  mouth  without  groove  or  with  merely  a  slight  depression,  which  does 
not  extend  along  cither  jaw. 
h.  First  dorsal  fin  inserted  posteriorly,  nearer  ventrals  than  pectorals;  embryo 
not  joined  to  the  uterus  by  a  placenta;  slender  sharks,  with  very  strongly 
serrated  teeth.  Prion ack,  24. 

hh.  Fin»t  dorsal  inserted  anteriorly,  nearer  pectorals  than  ventrals;  embryo  (so 
far  as  known)  attached  to  the  uterus  by  a  placenta. 
i.  Teeth  all  serrate  more  or  less,  often  entire  in  the  very  young. 

CABCHARniNVii,  *2"». 

ii.  Teeth  of  upper  jaw  serrate  at  base  only;  lower  teeth  entire,  erect. 

Hypoprion,  2«. 

Hi.  Teeth  all  entire  at  all  ages,  and  nearly  all  erect.  Aprionopon  27. 

gg.  Angle  of  mouth  provided  with  a  more  or  less  distinct  groove  which  extends  along 

one  or  lw>th  of  the  jaws;  teeth  entire,  or  very  nearly  so,  more  or  less  obliquely 

placed,  their  points  turned  away  from  the  median  line;  embryo  (so  far  as 

known)  with  a  placenta.  Scoliodon,  28. 

18.  MUSTELUS,  Cuvier. 
(Dog  Stiark8.) 

Nuitelnt,  Cuvier,  Regno  Animal,  Ed.  1,12k,  1817,  (mttAtehm  and  cam*). 

Mwielut,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1804,  US,  (restricted  to  crow  and  its  relatives,  the 
allies  of  Mustelu*  t>eing  called  PU>Hm<romyl<m). 

Body  elongate,  slender;  snout  comparatively  long  and  flattened  ;  month 
crescent-shaped,  with  well-developed  labial  folds;  teeth  small,  many- 
rowed,  flat  and  smooth,  rhombic,  arranged  liko  pavement,  alike  in  both 
jaws,  and  blunter  than  in  any  other  sharks;  eyes  large,  oblong;  spiracles 
small,  just  behind  the  eyes;  pectoral  fins  large;  first  dorsal  large,  not 
much  behind  pectorals ;  second  dorsal  somewhat  smaller ;  anal  opposite 
second  dorsal  and  still  smaller ;  ventrals  well  developed ;  basal  lobe  of 
caudal  almost  obsolete,  the  tail  nearly  straight ;  embryo  not  attached  to 
the  uterus  by  a  placenta.  Small  sharks,  among  the  smallest  of  the  Ameri- 
can species,  (mustelus,  a  weasel  or  marten ;  the  same  word  used  for  shark, 
as  is  the  synonymous  word  galeus.) 

a.  Middle  of  first  dorsal  evideutly  nearer  i>osterior  root  of  pectoral  than  anterior  root  of  ven- 
tral; snout  long,  its  length  from  mouth  more  than  width  of  mouth;  teeth  blunt.  Em- 
bryo not  examined,  proliably  as  in  31.  rttuin.  lunula  Tro,  30. 

rt«.  Middle  of  first  dorsal  about  midway  between  pectorals  and  ventrals  (as  above  measured). 
First  dorsal  higher  than  long,  the  tip  of  anterior  K»1k»  reaching,  when  depressed,  beyond 
tip  of  posterior  lobe,  its  free  margin  deeply  incised,  its  base  2?£  times  in  interval  between 
dorsals;  teeth  blunt.  canis,  31. 

30.  HFSTKLt'S  LlXULATt'S,  .Ionian  A  Gilbert. 

(Gato.) 

Free  margin  of  fins  concave;  first  dorsal  high,  its  narrow  anterior  lobe 
reaching  tip  of  the  slender  posterior  lobe  when  deflected,  the  fin  about  as 
high  as  long;  interval  between  dorsals  2j*  times  base  of  first;  lower  lobe 
of  caudal  pointed;  tail  5  in  body,  its  terminal  lobe  more  than  £  its  length; 
pectoral  rather  sharp,  its  free  margin  incised,  its  tip  about  reaching  mid- 
dle of  dorsal.    Embryo  unknown  (probably  without  placenta).     Very 
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pale  gray,  fins  all  pale.  L.  20  inches.  West  coast  of  Mexico,  common  in 
Gulf  of  California,  (lunulatus,  somewhat  moon-shaped,  from  the  concave 
margins  of  the  fins). 

.VwrfWtu  iHHukiht*,  Jordan  A  Gilbert,  Proc.  U.  3.  Nat.  Mus.,  1882, 108,  Mazatlan,  Mexico. 
(Type,  No.  21*211.) 

SI.  M18TELU8  CAMS,  (Mitchill). 
(Smooth  Hound;  Dog-shark;  Boca  Dulce.) 

Body  slender,  tapering  backward  from  the  dorsal  fin  to  the  long  slender 
tail ;  snout  depressed,  moderately  sharp:  mouth  small,  the  teeth  all  alike 
hluntish;  a  fold  at  the  angle  of  the  mouth ;  lower  lofce  of  caudal  blunt; 
tail  more  than  I  body,  its  terminal  lobe  more  than  }  its  length ;  pectorals 
rather  obtuse,  their  free  margins  little  incised,  their  tips  reaching  first 
third  of  dorsal ;  inner  lobe  of  ventrals  produced  ;  embryo  without  pla- 
centa. Coloration  light  gray,  nearly  uniform,  sometimes  with  pale  spots. 
Length  2  to  3  feet.  Cape  Cod  to  Cuba  and  in  Southern  Europe;  abuudant 
on  the  Atlantic  coasts  of  both  continents,  especially  off  New  York  and  in 
the  Mediterranean,     (can is,  dog.)  (Eu.) 

tiptahtt  niww,  Mitchill,  Trans.  Lit.  Pliil.  Soc.  N.  Y.,  1,  1815,  480,  New  York. 

Mtuteltu  arteries,  Clovm'KT,  Diet.,  407,  1820,  Europe. 

JUtmtelun  vulgaris  Mf  llf.r  &  Heme,  IMagiostomcn,  100,  pi.  27,  fig.  1,  1838,  Europe. 

Squall  Aiinh/n*,  Blaix  vn.LK,  Fan  no  Franc,  83,  pi.  20,  fig.  2,  1828,  Mediterranean. 

Mwttlht*  uttUatu*,  Kioto,  Ear.  Mcrid.,  in,  1826, 120,  Nice. 

MHddtu plelxjus,  Bonaparte,  Fauna  Italica,  part  vui,  43,  plate  132,1834,  Italy. 

MuMelHt  ruhjaru,  GCnther,  Cat.,  vi u,  386,  1870. 

MuMeluM  ami*,  Storer,  Fish.  Mom.,  227,  1867;  Jordan  A  Gilbert,  Synopsis,  870, 1883. 

19.  GALEUS,  Rannesqtie. 

tiiUrwiy  RAriNEKQCK,  Caratteri  Alcu.ii  Nuovi  Gcneri,  13,  lslo,  (wiha/Wm*,*  etc-.;  the  intended  ty|»e 

is  apj>arcutly  &/.  </<itVi<»,  L.,  though  that  species  is  not  mentioned  hy  name). 
<;«i/r«*,+  Lf.ach,  Ol»serv.  genus  Sfjiuihf,  62,  1812,  (mtuitlttf). 
tirur>u-r»myUmt  Gill,  l'roc.  Ac.  Nat.  Sci.  Phila.,  1804,  148,  (licvi»=mH$tclu»). 


*  (iolcH*  mnatelHA  (Linnaeus),  the  Smooth  Uound,  of  £uro|«,  has  been  listed  as  American  by 
Dr.  Giinthur,  who  records  a  stuffed  sjwciuiou  from  New  York.  No  Americau  collector  has  rec- 
ogui/.ed  it. 

f  Tli**  name  ii<Utus  was  lirst  used  in  binominal  nomenclature  by  liaflnestjue,  for  a  genus  thus 
defined: 

'*  VIII.  G.  Galf.ck.  Due  spiragli,  duo  alo  dorsali,  un  ula  anale,  ciixpio  brauchic  da  ogni  lato, 
»oda  disegualc,  ohliqua. 

••  ito<emtziiiue.  La  maggior  parti  delll  Stpwh  dcgli  autori  m  annoverano  in  questo  geuerv,  il 
quale  Hi  distingue  dal  vero  genere  Jv/hm/h*  delta  prcsen/adi  1111  alii  anale.1' 

Four  spec  ion  are  mentioned,  nilpn  »»/«*,  riiWdx/oiNtm,  aifa/tf*,  and  mui4*lu*.  The  species  w  liicli  the 
author  hud  in  mind  was  doubtk*ss  Sptaluit  </u/rn*,  L. 

This  well-known  s}ieeii«s  agrees  with  the  above  diagnosis,  and  although  not  explicitly  included 
in  the  genu*  <for  KatiiietM|uc's  |utper  treated  only  of  new  tqiecics  and  new  genera),  >et  it  would  go 
with  the  other*  as  one  ofthe  "mnirgior  parti  delli  frjimh."  An  important  argument  for  this 
\iew  rests  in  the  fact  that  ltafincsque  ad.ipteu.  many  Liniuean  specific  naiiics  for  his  genera,  and 
in  mowt  cases  explicitly  si»ecifiodr>ut-h  Linna-an  species  as*  the  tyjies  of  bin  genera.  There  can  be 
no  doubt  Jiat  S/'ia/ii«  yideufi,  L.,  was  his  ty*.**  of  his  genu*  (iiijYm*,  and  fymtbt*  carchariu*,  L.,  his 
ty|n*  of  his  Cttrrharut*. 

In  1*12,  L*ich  proposed  a  geuu.«  r.'afrm,  to  include  shark-*  with  the  anal  fin  present  and  the 
caudal  fin  irregular  {i.  *.,  not  lunate).  This  genus  thu*  defined,  corresponds  nearly  to  Galiti*  of 
Hafuu-sque.  liut  one  s|KT.irs,  iinhim  invttrlu*,  i«  mentioned  by  Leach,  the  same  species  having 
been  included  in  fV<«/r»'«,  Kafiuesqtic.  For  thit*  reason  wi  have  formerly  adopted  the  name 
HhUm*  for  (i.  miutrliiB.  Still  later,  a  submenu*,  (ialforhiuus,  was  propped  by  Blainville  for  sharks 
diMtiuguished  from  (7ircA#iriMM»,  lllaiuvillc,  by  the  presence  of  spiracles.  This  group  again  cor- 
respond* to  the  Holrtituf  Katiue<M|ue  and  L'-ach.  In  this  group  are  included  with  others,  ixjualm 
tmtutdnn  and  Simalu*  ynlcm  of  Litnwt-Uf,  th"  latter  s|K*cies  being  obviously  intended  as  the  type, 
tttill  later  (1817),  the  geuera  Muoldu*  and  Qahu*  were  denned  by  Cuvier,  and  with  his  definition 
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Tbia  jgefiun  in  \eiv  i'Iii«m*  to  Mm*hlmmt  with  which  it  agree*  111  lu^f  • 
ternal  reaper!*,  the  «*<**M'iilial  dilleienee  t»ein£  Hi  thr  prraniief*  »f  a  pi**** 
runner  tin;;  tin*  enihi\u  with  tin*  titnti*.  1  he  I«a«-tli  ate  rather  aLarf 
tlmti  ill  .l/««M*«.  'Mil*  iioiimlailr-*  i»f  thi«  gii'iip  and  the  preec*!!!***  1 
Hot  vet  well  defined,  and  if  ma\  lie  that  the  two  «huiild  lw  rruuiU 
i  ;.ii/iif« ,  a  kind  «•!  nhaik.  like  ,  ■■■ ' »,     t  he  Wra^l    ■ 

•1  Mnl»H'  •  I  ft»«t  •!  ■  r«*l  -i1-  -it  rti  l»  «t  ■  ••-!  men  j  •«•!■  i  ■  r  i  «l  f  ■  •■  i-  rmU  »r.  I  *i.t»f  1  *  * 
ul  in.liai*  I11M  il"f  •■•  :  '••;  i  I'iM'.  tn.'lt ,  il*  ti|- i  1 1  •  •>  luiif  tig-  f|«««rfi  r,'»  i(i  ■ 
MMr^iiiB>^>  ilt  itf   •    I.  il»  •  ■••■  *•»  Hi  t*4if  !!•■   .ii'«-f  «*!  I- !«••  1*    1  f«*i    tr«4L«i**ria 

1  l.llkl-f  «  ■  ■  li-   I  •  Xallill.*  -I    1  l«   Willi 

*m  M^|.]|i  .■•  !if«t  l  r«a  h-'i  li  ii*  •*•■(  Mm  1  f  i*  utra  *  lltan  |»-  ■•h«i«  ••■  «it  r»lh-r  •#-  «i 
!•  tiailti  ftfiii  in -nil.  -4  1 . 1 1 1 •- 1  •- - •  tii»ii  >t.*t«i  •  I- I •»•«■«  «•■«'!•'«•  f  iu  'ill.  1  •••It  ra' 
•barp.  4 n»  a*t  *.  • 

Sf.  Ml. lis  IMIRMM*.    •;.!( 

I^iwrr  lulu*  11I  caudal  not  amte ;  tail  lf*tlhnii  •  tola!  length,  it*  terra  11 
lolte  le**  than  *  it"  lt'ii;;t  li;  pertoiaU  oMiim*,  theti  lire  n\gm  aln* 
•trai^M,  their  tip-  na<  h;iij:  fii**t  fuinth  of  dornal  :  inner  lul*«  **{  \rutrj 

liot    plodticed,  the  ffi  «■  ri|j»t«  of   the  till    ftttaigllt.       Hllll»I> «»  with    platel. 

Color  dark  ^rav.uxii**  of  |iet-|uiaU  and  \  entrain  d  11  **k\  I.  It  |.»  4  fn 
Panama  and  nn^Urniin^  wutem.  north  to  the  if  till'  of  California,  t 
largest  «|>ecie«i  of  the  uioiip.       il'»ruiitt§.  |>ertaimiig  to  the  hark   > 

a?»>*4»/»«  .1  *•.!/...  1.11 1    I'r-       \      \  .t    ■»       I'l.il*  ,  l-«l.  II »,  Panama 

Ifarf'fai    I  »•!/.■.  J-  hi   »•»  A  li.l  M  1  '.    I*T  I      »     N.»l     M«i«      •"■:.   I!" 

in.  1. 1M.1  *»  <  il.lloHMt  t  v  ■<..!! 

Kir*t  dor*al  longer  tli.tn  hi^h.  it«  hhint  tip  w  hen  depre*»%«*«|  tint  1  ear  hi 
tl|i  of  |MM»t«*tinl  I«iIm  .  it*  Uiui^lll  di-cpl)  incited,  it**  liaM*  ".'|  time*  Hi  I 
intei\  al  U't«i'«  i»  d«»i-a!- ;  |n«n  l«»)»e  ot  raiiilal  Idtitit  :  teriuiliMl  IhIm* 
tAll  limle  tliati  •  it*  li-u^th,  |>ei  t«>tali  lather  ohtiiM*,  their  free  luarf 
little  roiiraxi*.  tlo-n  tip-  it  a«  lnti^  little  paM  fn>i»t  of  d«>r%ai  :  inner  lol*^ 
vent raN  Moiiit-vi  hat  pintlm  •  •!  .  t>iiihr\o  attached  to  iitrrua  l»>  a  placeiil 
I>mrk  £!•>  i*h  :  a\iN  «»f  jn-f  T«»iaN  and  M-iitiaN  du«»ky.  I,.  3n  mchea  Cm 
fornia,  north  to  San  Frai.<  ;-♦•>.  i^tln-r  c*i»tiiin**ti . 

I  Virf.'.i.k'.'  '■.•.),  1.111,1-'        \      N  i»   -       l'1   '»     1«"4    it-   San  Kranctaco. 

V«»* »/•«■.•.'.■'-■  -v  .*    li  f.    \  «.::  - 1  1  ■    I'r         I      »    N*l     >lu«  ,  l«*.*J.  II" 
JMmI</-i  ■  Ji'-««*  »•.    *    k.    »n    »<;.!■  1 1...  *    ■     ;•■-•    "T  ■.  I»»: 


20.  KHINOTRIACIS,  tail 

/:*••••*••■■•  ■•mi    r*        *«     n  »•    -      I*     1     !■■-    i"      «.•  -  • 

lieiiefal  ap|M-uaiiit  <•!  tfi!'»-.  :  .11 1  \%itti  tin*  tiM-t  h  ill^t  ll»rl  l_\  triru«|t 
and  nut  ptvi-d  >!.nii!  •>la*,<  ln>>r\i*  att.o  ImmI  to  the  iitrru**  l»v 
|>la«'**nla.      I '■■..■■  i*.  ■■•!  ;•    i-;i       ii'.r  -i»'<  .rt  know  :i  .;.   stiout  :    irtaru 


V.'t   »  i«»  t"  ■  ft    .  •                  It  ■■•■:■   •       ■•    '•»•!    -n   «  »ap«   liL*    •>   • 

f     .    ■   !!••    M.  1.  •     '             •  •        »t»r      f   !'  r    ,i«  ar*m«  !•■  rt-;«ir-   II  •  1 
'  «.       -•  J'i  I  '•   ■       '   .' 

Tf      i.«m-    *#••■•••.•»••■■.  t      ,      .   •      »i.      „i      .    __r  ,„..    0f  «n*-i>-lti>fia.  «•(! 

•     ■■•.•       1 1    l.»*    I       ■       ■  r  ■     I    1  %    •.         t      1'  •     -  1'  „    -    .•   »*;  irmt  I  »    V  -•••••.  •*»] 

•*>        1  »      •   •  1- 1     I  f    •■   1"  .-   •  iM  t  ■•  '.«■.»» ... .   /     k-     -   -I  .  h   ■  r    •.  !.'•»•,  a*  |h»  a«a>*  '4  1 
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84.  RHINOTBIACIS  HENLEI.  Gill. 

Snoot  produced,  slender.  L.  2\  feet.  Color  uniform  reddish  brown 
above,  pale  below,  the  pectoral,  ventral,  and  anal  fins  margined  with 
paler.  Coast  of  California  from  Humboldt  Bay  to  Monterey,  a  rather  rare 
and  imperfectly  known  species.  ( Named  for  Prof.  J.  Henle,  the  associate  of 
Johannes  Miiller.) 

HkimotriaeU  kenUi,  Gill,  Pruc.  Ac.  Nat.  Sci.  Phi  la.,  1802,  486,  San  Francisco. 
Triad*  kenlei,  Jordan  6  Gilbert,  Synopsis,  20, 1883. 

21.  TRIAKIS,  Miiller  &  Henle. 

TVmkm,  MCller  A  Hehle,  Magazine  of  Natural  History,  n,   new  series,  36,  1838,  (Ktfttium). 
(TViocJs, corrected  spelling.) 

Body  compressed,  elongate ;  mouth  large,  crescent-shaped,  with  well- 
developed  long  labial  folds;  teeth  moderate,  numerous,  similar  in  both 
jaws,  each  with  a  longer  median  cusp,  and  1  or  2  smaller  ones  on  each 
side;  eyes  small,  with  nictitating  membrane;  spiracles  small,  behind  the 
eyes ;  no  pit  at  the  root  of  the  caudal ;  no  lower  lobe  to  the  caudal ;  first 
dorsal  fin  opposite  the  space  between  the  pectorals  and  ventrals.  Embryo 
without  placenta.  Coloration  variegated,  black  and  gray.  Pacific  and 
Indian  Oceans,    (rp^c,  three;  appoint.) 

86.  TBIAKIS  SKMIFA8CIATUM.  Girard. 
(Cat  Shark;  Leopard  Shark.) 

Snout  moderately  produced,  rounded.  Nostril  with  a  broad  anterior 
flap.  First  dorsal  fin  nearly  midway  between  the  pectorals  and  ventrals; 
the  second  dorsal  not  much  smaller  than  the  first,  and  partly  in  advance 
of  the  anal.  Gray,  the  upper  parts  with  well-defined  black  cross  bands, 
narrower  than  the  interspaces ;  a  row  of  rounded  black  spots  along  the 
sides  of  the  body,  alternating  with  the  interdorsal  crossbars.  L.  3  feet. 
Cape  Mendocino  to  San  Diego,  common ;  a  handsome  shark,  readily  known 
by  its  variegated  coloration,     (seinifasciatus,  half  banded.) 

Triakis  acmifatciatum,  Girard,  Proc.  Ac.  Nat. Sci.  Phila.,1854, 1<JG,  Presidio  de  San  Francisco; 

Jordan  k  Gilbert,  Synopsi*.  20,  1883;  GCnther,  Cat.,  vm,  384, 1870. 
Mmtteim/di^  Ayres,  Proc.  Cal.  Ac.  Sci.,  1864,  17,  San  Francisco. 

22.  GALEORHINUS,  Blainville. 
(Topes.) 

(hiUm*,*  RAriNEMjrE,  Caratteri  Alcuui  Nuovi  Gencri,  13,  1810,  in  part,  (gaUtu,  etc.,  although 

that  specie*  is  not  explicitly  mentioned). 
<.,d«>rhi*n$t  Blaixville,  Bull.  Sci.  Philom.,  1816,  121,  {galeu*). 
<;«/<•■«,  Cwier,  Regno  Animal,  E<1.  i,  127,  1817,  (ynleua). 
E*gaie**,  Gill,  Proc.  Ac.  Nat.  .Sci.  Phila.,  18G4,  148,  {galeu*). 

First  dorsal  opposite  the  space  between  the  pectorals  and  ventrals; 
mouth  crescent-shaped,  with  the  teeth  alike  in  both  jaws,  oblique, 
notched,  and  serrated;  spiracles  present,  small;  nictitating  membrane 
present;  no  pit  at  the  base  of  the  caudal;  caudal  fin  with  a  single  notch. 
Tropical  seas.     (ynXtor,  a  kind  of  shark,  like  a  weasel,  i>ivrj}  shark.) 


*  8*©  note  under  Galeu*. 


32  Huilfti*  4?%  t'nitra  State*    Xatwual  .\fmeum 

M.  <.U.H>k HIM  H  /tOPTMUtt,  J  1 4**.  x  ■  ...■- it 
'••tiSiiki;^    *- •  r  »i%  Mi  it.* 

Snout  ileptfiiatil,  i. it liri  Imi;*,  miiinl«*«l  nt  lip;  imMriN  urmu-t  n««« 
than  tip  nf  mititit ;  t«i*tli  almm  ]  .,  tin*  1  m  ."•  nratrM  tin*  ihhM>  t.. 
•mallei.  thr  niisliuii  lontli  of  i:icli  jaw  niiiattrM .  Miliirian-jular .  »  :■'. 
lianal  rimpn;  lati't.il  tn*lli  nf  ImiiIi  j.iwi  hiimlai.  ihi-ir  |»»iiit«  *}.**■• 
Mrmitfly    outward:  a  nliaip    aiitflr  in«:ir  iiuil<ll«>   of  miti-r  maiicm.    I— 

« llirli  air  *J  to  ."»  ftliatp  iii^pi  or  n«*rrat  lull* :  ••%•«  lai^i-:  «ri  ii!ii|  il<r 
M-arrrly  J  i»i/«-  of  hut.  Pu.tKy  ^tayifth,  moit  of  (»rrtiiral.  Iipff  r»-»> 
ami  aiitrrim  |Nirtimi  of  Until  tlm*.tlii  Muck.  I«.  tifri-t.  <*oa«t  of  Nm:1. 
California  frum  San  ('rain-mco  to  Crinm  Nlaml:  mh  atnitiiljiii.  \  a! 
fur  thr  ml  in  it*  li\ri,  ami  I'm  tin*  linn,  wliirli  mr  mm  It  pn/**!  !o 
C*|iiii«*m*;  tin*  jji-Iat Hum*  liu  i.i\i  making  .1  fim*  mhi p.  t'Io*«-!>  rr!4U* 
thr  K u roj trail  T«»|n»  •  <;.  .Hf»N«.  L. «  >.  from  mhirh  it  may  plow  to  )«•  u. 
tiiijgimlialili*.     i ,"i  ■■■  f  miiiji  :   --•..,  tin.  • 

!.•>!•■**»■■•  .^ijWfi.i,  J   ri  i«  A  «•!■»■■  fcr.  Miii  i«.»,  »Tl,  |wi,  San   I'cJru.  California        T 

23.  CALEOCERDO,  Mulln  A  It.uli 

*i+lf~*—i;  M'Liri:  \  lti\ir.  I'l».-i  -i    »i.  i.       ».  I-.-     r.  ••IN*. 

I~~r*-f»lrm;  till  I  ,    \«m    h        Stt.ltl-1     N     \    ,i|:    4 1 1 .  1  "•  1  »■*-*• 

Mmit1irri**r«*iit-*lia|»nl  :  f  •-«•  t  fa  alikrili  ImiI  li  jam  ■»,  largi*,  oMiijiii'.  nari 
nrrratril  mi  Im»iIi  mai^im.  w-.tli  a  «ln«p  uotrli  «>n  miti-i  mai^iii  :  »piiav 
prrftrht  :  raml.il  hti  with  .1  iloulilr  iiuli  li  :  :t  pit  ul*  I  lit-  tail  al»»\r  j 
Itrlon  at  thr  li.w  "(  thr  <-.iu'l;i!  tin  :  lir«:  iliti^al  up|Hi«iti'  thf  *|ia«*r  Im-|«> 
|Mi-toial*  aii«l  \1-nt1aU       Lat^i-  •>li:iik«.  f«»i|lM  Hi  mo*t  *i'a*.  ."  -.ak 

of  nhark,  liki*  ;  .j"  .  tin   wimm  1  :  \    -'    .  a  fox  m  wra-M-I.  • 

37.   I.  WHMUCIXI  TH.RIMV  Mi.K.f  1  !!-•:> 

li      I  "•■^fc^         Ml      !»1»        Tl      !.■■*! 

(*amlal  tin  f'iiiiiiii^  .lUmf    ■    «.f  flu-  ti»t.il  li-hu'tli.  iiiiirh   lmi|*i*r  than 

P|*arr  IpftMi-tii  tin-  i!i>i «.il  ::ii-     ->•■•-. it.il  ilm^a!  *«>m*-wliat  111  ail\  an I 

aiiat:  a  Imic  l.»l»i.i.  t - *1  •  I  .» 1  ■  •  i j _r  t  ? ■  •  ■  '■|*p«rj;»\*  t'(»|iii  !•!«•«  n.  witti  unit 
mi»  ilalk  ••(mi!-.  I  i:ji  r  it.  1:  I1  1  *\  •  :  :itl>:l!  fi«-.iti\  plain.  I  !i«pn  il  *« 
li<»l  iari-.  iM-i  a«.«ti..i'  .  :.••;  t !.-.-.  .i:*I  t'll'apf  « " « ►■  I  .irnl  !•■  ^.in  l'ri-^n  I..  ■ 
Iftl  fiiat.  A  \»:\  I  ii^i  .■!.■!  !:■:«•■  »!i.itL.  kli«>Mli  \>\  !!■»  \  at Ir^.lti^l  r«> 
at  mil,  tin*  im»-t    !■■::!.  ■!.i,>'-    ••!    :  tic  \V«"»l    Iniltaii  ««|hiu«»  '        ti-;nnm*.  li. 

llklM. 

».  4." •    ■•  V     ■  ■  1  ■      !    M    ■•  "" «  ■  .    •  .    .      • .-  « ••!!  1.    •'«!      tii».      *»     ! 

J-'ti  t«    I  <•-       1 
«*•&*-*•  mi   -     /*•   •    Imfs        ■        1        \     .        -  !     •  I*  ■■    »*     I  '.■■    k     "     ]•    •     Br»f:l 

•  •  tit'  ..»■'.  •)  ■        I  ■' 

I     •»■*»» ;                                                          ••  ■   •     •  •       »  1  .-  1  1 1 .  *   /%•  1  '  «i-i«a 
#■- 

)H>  »r-  u1.*'   "•                                ••-•■»-.■•  ..         ■ .:  ■      ..-«*i.  I  -■  ■  mi.i 

*u\.i:  -I  :    j'li.tt  •    iu'i    :.-«.'..       •!    .  '    t       «  fk    (  Muh-f  1  II  ■ 
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24.   PRIONACE,  Cantor. 
(Blub  Sharks.) 

Prumodrm^  MCller  &  Henle,  Plagioetomen,  36, 1838,  (glaucus,  etc.,  name  preoccupied). 
Pritmact,  Cantor,  Malayan  Fiflhce,399,  1850,  (substitute  for  Prionodon). 
Cj/moctphaltu,  (Klein),  Gill,  Ann.  Lye.  Nat.  Hist.  N\  Y.,  1801,  401,  (glaucua). 

Large  sharks  with  the  body  and  head  slender ;  no  spiracles ;  the  teeth 
in  both  jaws  strongly  serrated  in  the  adult,  those  in  the  upper  jaw  broad, 
those  below  narrower,  straight,  and  claviform ;  first  dorsal  large,  inserted 
midway  between  axils  of  pectorals  and  ventrals;  second  dorsal  much 
smaller,  usually  not  larger  than  anal ;  embryo  not  attached  to  the  uterus 
by  a  placenta.  Species  rather  few;  large,  slender,  swift,  voracious  sharks 
of  the  warm  seas.  The  groups  here  called  Prionace,  Hypoprion,  Apriono- 
don,  and  Scoliodon  are  usually  placed  as  subgenera  under  Carcharhinus  or 
Carckarias,  as  the  group  has  been  commonly  called.  Their  retention  as 
distinct  genera  is  apparently  justified  on  the  ground  of  convenience. 
{npiutVy  saw;  a*c/f,  point). 

38.  PRIONACE  OLAUCA,  (Linmeus). 
(Great  Blue  Shark.) 

Snout  very  long;  nostrils  rather  nearer  to  the  mouth  than  to  the 
extremity  of  the  snout ;  no  labial  fold  except  a  groove  at  the  angle  of 
the  mouth ;  teeth  of  the  upper  jaw  oblique,  scarcely  constricted  near  the 
base;  lower  teeth  slender,  triangular  in  young  examples,  lanceolate,  with 
a  broad  base,  in  old  ones.  Pectoral  fin  long,  falciform,  extending  to  the 
dorsal,  which  is  nearer  the  ventrals  than  the  root  of  the  pectorals.  Color 
light  bluish  gray  above,  paler  below.  A  largo  shark  of  the  warm  seas, 
occasionally  taken  on  our  coasts  (a  few  specimens  from  San  Francisco 
and  Monterey).     More  common  in  Europe.  (Eu.) 

S/m.i<w*  tjlaucn*,  LiNN.crs,  Syst.  Nat.,  Ed.  x,  236,  1758,  Seas  of  Europe. 

<  Wdk'iriu*  j//umcw*,  GCntiier,  Cat.,  vm,  364, 1870. 

Cur.  h'irkmu*  jz/rtwii*,  Jordan  «fc  Giloert,  Synopsis,  22,1883. 

S/m«/m«  cimtle**,  Blainville,  Fanuo  Kraucaine,  91,  1828,  Medeiterranean. 

S.tn<tluM  hinmdinaceH*,  Valenciennes,  in  MUller  &  Ilenlc,  Plagiostomcu,  37,  1838,  Brazil. 

25.   CARCHARHINUS,  Blainville. 

f'orcWwu,*  Rafinerqie,  Carutteri  Alcuni  NuoviGeueri,  10,  1810,  (in  part;fu»<rn*,  the  only  apeciea 

named). 
i  Vi  &<irhin»»,  Blainville,  Journ.  Phy«.,  1810,  2f>4  ;   (c<mnnermnii,  u  name  hat<od  on    limeade'* 

flguro  of  " Sjtuiln*  citrilmriaa "  ;  it  apparently  represent  Carvharhiitu*  tantvt). 
<anharta*y  CuviER,  Ke^ne  Animal,    Kd.  1,  I2f>,  1817,   (riircharui*,  exprewly  identified  with    <\ini» 

carrharitu  of  Belon  (do  Aquatilibus,  1,  GO),  which  in  the  Bi»ecie8  commonly  called  Ourchariaa 

liimia). 
A.V«/«Tmm,l0iLL,  Ann.  Lye.  Nat.  Hint.  N\  Y.,  1861, 401,  (lamia). 
IHtUttpfUni,  GlLL,  /.  ♦*.,  401,  (mmitorrnh). 
ImymphtHlon,  GlLL,  i.e.,  401,  (luryrht/nchuf). 
7.<i/ii»"P«ia,  (JILL,  /.  r.,  401,  (temmtneki). 


•The  name  Carcharia*  an  a  generic  term  won  first  used  by  Ilafineeque  in  1810.  It  wauth unde- 
fined: 

"G.  (^arciiariah.  Nowiino  ^»iraKlio,  due  ale  donuili,  un  alaauali,  cinque  aperture  branch iali 
daoicni  lato.  Coda  dMnuale  obhliqua.  (>«.,  Quect«>  penero  e  il  pritno  uelT  online  delli  Sr/nu/iiti, 
e  contieno  le  npecie  lo  piu  enorino  e  lu  pid  voraci;  differweu  notabilmeute  del  geuere  (Jaleut  dalla 

K.  N.  A. 1 


34  Bulletin  ^7,  United  States  National  Museum. 


Body  rather  robust,  the  head  broad  and  depressed;  mouth  inferior,  with 
the  teeth  in  both  jaws  strongly  serrated  in  the  adult,  less  so  or  entire  in 
the  young;  those  in  the  upper  jaw  broad  or  narrow,  those  below  narrow, 
straight,  and  nearly  erect.  No  spiracles.  First  dorsal  large,  placed  not 
far  behind  pectorals;  pectorals  falcate;  second  dorsal  small.  Embryos 
attached  by  placenta  to  the  uterus,  as  in  Scoliodon*  Triakis,  and  Galeu*. 
Species  very  numerous  and  difficult  of  separation.  Voracious  sharks  of 
the  warm  seas.  {Kapxapiuc,  an  old  name  of  C.  lamia,  from  Kapxapo?,  jagged ; 
pivTj,  shark,  the  name  first  applied  to  Squatiua,  from  its  rasp-like  skin; 
frivT),  a  file.) 

a.  Teeth  in  both  jaws  distinctly  serrate  in  the  adult ;  the  seme  on  the  lower  teeth  smaller ; 
upper  teeth  rather  broad,  lower  teeth  narrower ;  snout  not  very  acute. 

Platypodon,  (n Aaruf,  broad  ;  viro,  under ;  odotfc,  tooth): 

b.    Upper  teeth  oblique,  deeply  notched  on  the  outer  margin ;  lower  teeth  narrow, 
scarcely  or  not  notched, 
c.  Pectorals  very  largo,  3  times  as  long  as  broad,  falciform,  extending  beyond  ban: 
of  first  dorsal ;  color  blue-gray.  onscuncs,  39. 

ce.  Pectorals  shorter,  not  3  times  as  long  as  broad,  extending  little  if  any  beyor.d 
base  of  first  dorsal. 
d.  Length  of  snout  from  mouth,  little  if  any  greater  than  width  of  mouth, 
e.  Distance  from  ond  of  base  of  first  dorsal  to  ventrals  loss  than  length  of 
base  of  first  dorsal. 
/.  Nasal  flap  without  sharp  lobe. 

g.  Second  dorsal  smaller  than  anal ;  snout  depressed  ;  first  dorsal 
close  behind  pectorals.    Light  gray,      platybhynchus,  40. 
gg.  Second  dorsal  and  anal  nearly  equal ;  color  blue-gray. 

FALCirORMlS,  41. 


mancanza  degli  Spiragli."  Under  this  group  one  new  species  is  described,  Carcharias  taunts,  a 
species  of  Odtmtaspis,  as  tho  genera  have  been  understood. 

No  type  is  indicated  by  Rafinesque,  but  it  is  evident  that  he  had  the  Squalus  carcharias  of  Lin- 
nnus  in  mind  as  type,  in  accordance  with  his  custom  of  raining  Linntean  species  to  the  rank  of 
genera.  In  Rafinesque's  Indice,  published  in  the  same  year,  1810,  a  few  months  later,  Squahts 
carcharias,  L.,  appears  as  the  type  of  Carcharias  under  tho  name  of  Carcharias  lamia.  The  Squaims 
carchariaM  of  Linnaeus  as  understood  by  Rafinesque  was  Carcharhinus  lamia.  It  was  primarily 
based  on  Carcharodon  carcharias,  a  species  not  known  to  most  of  the  succeeding  authors,  who 
applied  the  name  Squalus  carcharias  to  Carcharias  lamia  instead  of  to  Carcharodon.  Cuvier  dis- 
tinctly makes  lamia  the  type  of  hi*  gonus  Carcharias  as  he  refers  to  Belon's  figure  of  "Oomm 
carcharias"  as  the  only  good  representation  of  his  species. 

Belon's  figure  plainly  represents  Carcharias  lamia.  It  is  alFO  evident  that  Rafinesque  has  the 
lamia  in  mind  in  referring  to  his  "Squaliui  cttrcharias"  or  "  Carcharius  lamia."  The  phrase  "Coda 
dieiguale,  obbliqua,"  shows  this,  as  also  does  the  fact  that  the  species  was  placed  in  the  list  of  Sicil- 
ian fishes.  Carcharias  lamia  is  common  in  Sicily.  Carcharodon  carcharias  is  rare  in  the  Mediterra- 
nean. In  fact,  few  of  the  earlier  writers  in  Italy  or  France  knew  the  CarchariMlm,  and  referred 
all  accounts  of  it  to  tho  great  shark  known  to  them,  Carcharias  lamia.  So  far  as  inteution  of  the 
author  goes,  Carcharias  of  Rafinesque  should  be  strictly  synonymous  with  Carcharias  of  Cuvier, 
and  both  based  on  tho  same  type  as  the  Eh  lamia  of  Gill.  Carcharhinus  of  Blainville  was  originally 
based,  according  to  Gill,  on  his  St/nalvs  commersrmi,  which  seems  to  be  Carcharinus  lamia.  In  this 
connection  we  may  note  that  Rafinesque,  in  1810,  seemed  to  have  usod  but  two  general  treatises 
on  fishes,  the  Systema  Natune  of  Linn&uis,  and  the  Ilistorie  Naturelle  dt*  Poissons  of  Lacepede. 
Rafiuesquc's  genus  Carcharias  is  Laceped^^  "Premier  sousgenre,  une  nageoire  de  1'  anus  sans 
events."  His  Calais  is  the  "Second  sousgenre  une  nageoire  do  1'  anus  et  deux  events,"  while 
the  name  Squalus  is  retained  by  him  for  the  "Troisieme  sousgenre,  deux  events  sans  nageoire 
de  V  anus."  Rafinesque's  remaining  genera,  Dalatias,  Tctroras,  Isuru*,  Cerictius,  Alopias,  etc,  are 
baaed  on  species  supposed  by  Rafinesque  to  be  new. 

If  we  should  refer  Rafinesque's  genera  to  the  groups  of  Lacepede,  on  which  they  were  really 
based,  Carcharias  would  be  equivalent  to  Carcharhinus  and  Calms  to  Caleorhinus.  On  the  other 
hand,  tho  strict  rule  of  requiring  the  type  of  a  genus  to  l>e  taken  from  tho  species  actually  men- 
tioned by  its  author  makes  the  arrangement  here  adopted  the  necessary  one.  As  in  other  dis- 
puted cases,  we  here  follow  the  rules  strictly. 

*  So  far  as  known  to  us,  the  embryos  in  all  our  other  viviparous  sharks  are  without  placentae. 
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ff.  Nasal  flap  with  an  acute  lobe. 

h.  Snout  not  very  short,  it*  length  from  mouth  not  notably  lees 
than  width  of  mouth.    Color  yellowish  brown. 

ACRONOTU8,  42. 

hh.  Snout  very  short  and  blunt,  its  length  from  mouth  but  %  width 

of  mouth.  pkrezi,  43. 

ee.  Distance  from  end  of  base  of  first  dorsal  to  ventrals  greater  than  length 

of  flirt  dorsal ;  snout  moderate.  rkmotcs,  44. 

ltd.  Length  of  snout  from  mouth  greater  than  width  of  month;  first  dorsal  small. 

hen  lei.  45. 
Cabcharhinus: 

bb.  Upper  teeth  triangular,  subercct,  scarcely  notched  on  the  outer  margin  ;  lower  teeth 
similar  but  much  narrower. 
i.  Snout  moderate,  its  length  from  mouth  about  equal  to  width  of  mouth. 
j.  Pectoials  not  falcate  ;  fins  not  conspicuously  darker  at  tips.     Atlantic. 

MILBRRTI,  46. 

jj.  Pectorals  somewhat  falcate ;  second  dorsal  rather  smaller  than  anal ;  fins 

scarcely  dusky  at  tip.     Pacific.  lamiella,  47. 

ii.  Snout  very  short,  its  length  from  mouth  less  than  width  of  mouth. 

k.  Pectoral  long  aud  falcate,  reaching  to  posterior  jiart  of  base  of  dorsal.     At- 
lantic. 

/.  Anterior  margin  of  first  dorsal  convex,  the  height  of  the  fin  about  equal 
to  depth  of  body.  lamia,  48. 

kk.  Pectoral  flu  moderate,  scarcely  falcate,  not  reaching  to  end  of  base  of  dor- 
sal, 
m.  Second   dorsal  not  larger  than  anal;  length  of  snout  from  mouth  1% 
times  in  breadth  of  mouth;  upper  teeth  very  broad.     Atlantic. 

platyodon,  49. 
mm.  Second  dorsal  larger  than  anal. 

n.  Length  of  snout  from  mouth  but  *£  breadth  of  mouth;  upper  teeth 

not  very  broad;  head  very  broad  above.     Pacific.       fronto,  60. 

nil.  Length  of  snout  from   mouth   more  than  x/t  breadth  of  mouth; 

fresh  waters.  mcaraquensih,  51. 

Imioomfiiodon,  (I<r<K,  equal;  yo^ov,  nail;  bSovs,  tooth): 

an.  Teeth  slightly  serrated,  similar  in  form  in  the  two  jaws,  narrow,  claviform,  constricted  at 

base;  snout  rather  sharp. 

•'.  Snout  moderate,  its  length  from  mouth  not  greater  than  the  breadth  of  mouth;  teeth 

moderate,  about  30  in  each  jaw;  fin*  edged  with  black. 

p.  Base  of  anal  a  little  longer  than  that  of  second  dorsal;  pectoral  reaching  end  of  base 

of  first  dorsal.  a:th alori  s,  .r>2. 

pj>.  Base  of  anal  equal  to  that  of  second  dorsal;  pectoral  reaching  past  bono  of  first 

dorsal.  mm  hatch,  53. 

«*#.  Suout  very  long  and  narrow,  its  length  from  mouth  twice  distance  between  nostril*; 

teeth  small,  about  48  in  each  juw.  oxyrhyn<  lit «,  54. 

Subgenus  PLATYPODON,  Gill. 

30.  (  ARC  HARHINTS  OBSHRIS,  (Le  Sueur). 

(Duskt  Shark.) 

Head  rather  pointed,  flattened  above  and  below  ;  first  dorsal  rather 
large;  second  dorsal  smaller  than  the  anal,  and  considerably  produced 
behind;  pectorals  very  large,  falciform,  extending  beyond  the  end  of  the 
dorsal,  their  outer  margin  4  times  the  inner.  Dark  clear  blue  above, 
white  below.  A  largo  shark,  reaching  a  length  of  9  or  10  feet,  inhabiting 
the  Middle  Atlantic  and  frequently  taken  on  our  coast,     (obscurux,  dusky.) 

8>i*siIm$  ot>*cunu,  LkSubtr,  Jour.  Ac.  Nat.  Sri.  IMiila.,  IMS,  1, -£>,  New  York, 

(\trrharuu  o6*tmi«,  (•('XTIIKR,  Cat.,  VIM.  30<',,  !("<». 

Otr>  A<irAjnt*«  (J>*mrn*,  Jordan  &  Gimiert,  Synopsis,  22, 1S83. 

Carchnria*  fiilciptnni*,  Lowe,  Proe.  Zoil.  Soc.  Loud.,  1K3*.»,  'M\  Madeira. 

PHonodtm  obrtlaht^  Valbnciknnks,  Poiss.  lbs  Canaries,  11*3,  1830,  Canaries. 
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le.  i  IKI  H4KHIXI  H  rLATIMTJUBl*,  ■•.i.un 

Knout  nimlerate,  not  |H»iutcd,  very  flat,  and  hroadly  rounded  .  it*  l*fi£i  :. 
from  mouth  fthghtly  greater  than  width  ofuiouth.  and  lc«*  that*  width  •  f 
enout  oppoaite  nostril*.     No  labial  folda;  noatrtl  flap  without  a*titr  ioU 
upper  teeth  broadly  triangular,  coaraely  aerrate,  the  lunrr  edge  *t\»U»tuw 
the  outer  uion*or  Iran  definitely  notched;  lower  teelb  narrow  ,  eirwi .  rw 
moderate.     Pectoral*  little  falcate,  long*  reaching.  beyond  !»*•*■  *•(  nr*t  •!••; 
ami,  the  tin  alMiut  k  an  hrond  an  long ;  hint  doraal  iimertr«|  rloa*  Itrhmtl  |»* 
toral,  it  a  diatanre  from  pectoral  t  iu  haae;  ita  baae'.M  time*  in  inUr*!^** 
between  doraaU,  and  le»*  than  it*  height,  which  i»  leaa  than  depth  of  U«li 
aeeoud  doraal  inserted  o\er  anal,  Hm  ba«r  II  in  It  rat  dnrwal,  the  tin  •m*;«*T 
than  anal;  caudal  3$  in  total  length.     Light  gray,  the  fin*  colored  hi* 
the  body.     Ifagdalctui  Hay  totialapago*  Ulandn  ;  prohabl)  not  tare      H* 
aetnhlea  C.  lamt<lln,  from  which  it  difleia  in  deutition  and  in  puaitiob  tf 
II rat  doraal.     (-r/«jn#,  Hat :  t»  .  \t« ,  unotit. » 

KUmm   fUtjrkjvrkm;   <»lirUT,    If-       ('     •».    S*t    Mu*  .  |"*|.   M4,  CUftOD    Itlabd.    Vw«««f  i. 

Island,  Magdalen*  Bay. 

II.  <  IftUMlBHIMH  KAUIfr'OBMI*,   UU<rvu 

Snout  moderately  prolonged  and  acute:  iioMril*  without  ImI»  6r»i 
doiwal  rather  backward  ;  second  doraal  and  anal  opjwiaite  each  fitter  ***•! 
of  itiexlimti  *i/c :  jiectoraN  not  twice  an  long  a»  hr«»ad  ;  up|w*r  terth  w  tin  a 
marked  reentrant  angle  on  the  outer  holder;  *J  \**»Tvn  on  the  na|w .  Wrl. 
marked.  Color,  blur  Mack,  deeper  than  in  any  other  i»|»ecii««.  I.,  lofrrt 
(IWy.)     Cuba  and  itei^hlMii mg  water*.     \/*Ij,  scythe:  fermm,  form 

l'nF.kifw»lilii*™ii.  |!i(|,>    I'l    Mull    r    I    II-  :il»«'«  1*1*^1  mt'-UfU.  IT,   |\4,  Cllb«. 

S|«  ••'»•  ti'tif -,  I'  11    Mm.  r  *•   ii,   ;;1,  l-»l.  Havana. 
HUffrj-**>-a/-u- •/  •  •*n   I'  »i    l.t.i.m*  r»ii.>,  1»1.  1*7'. 

•i.  i  tIMHtKlllMH  A<KO*OTT*.   is.-,. 

C|o*e  tof  ./u/«-i/«»riwi«.  l»ut  \%ith  an  acute  lolie  to  the  mtstril  ;   hlMdorx*: 
farther    forwaid:  the  necond  dor*»al   ami  anal  larger:  |wctoral  M-jrirA 
falciform;  nuchal  |niir^  itic"ii»piciiou*i:  color  \ellowiab  hrowu.      l*oc% 
CuIml     i  :*,«•■■ ,  »h.iiji :  i    -    .  iMtk  i 

<tf«  »/••  ■*»«'■•,  I'  ii.Mii.  f.i'.i  1-*  I    Havana 

41.  I  tltl  HiKIIIM  >  rigizi.  r-y 

Snout  roundel,  it*  length  from  mouth  '•>  width  of  mouth,  and  at«<ut 
etjiial  1«»  l«'ligtli  fi  n.'Miili  i  iii  ra«»  ii  led  I'luin  the  line  eouttc*  ting  tit* 
angle*  >:  teeth  f>l*!ii|iM*.  ^  it  )i  .i  ili-e|i  lutti  h  on  oiitei  uiaigili  *.  lower  trrtSi 
narrou  ;  NiMtril  unit  a  *»m;i!!.  -harp  1»»U-.  IVctoial  falciform,  rathri 
large.  Kir*»t  d<>i«a'.  at-uT*  .  ;ii««!t«il  n«  at  tip  of  jMMioral :  anal  «»p^-»tt» 
MH-<md  dor»al.  ^(:<h  ):a*  a  >■.»-»■  iit:it)\  *  n*  l«>ng  aa  that  of  tirM  d«»r 
aal  t*rayt  tip«»  ot  n:;*  i1m*k\  .  t'uKa.  (Named  for  lK»n  I*aurean*»  iVrn. 
of  the  rni\ermt\  «>f  Ma«ln«l. 

It««|r«i.«i«r,.l|  T.  tt.  IjiuiirrtiK.,  1*6,  1  •:.'.,  Cuba. 
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44.  CARCHARHINUS  REM0TT8,  (Valenciennes). 

Muzzle  rounded,  the  preocular  length  eqnal  to  the  interorbital  area ; 
snoot  before  month  equal  to  width  of  mouth ;  upper  teeth  oblique  with 
a  reentrant  angle,  the  lower  narrow;  first  dorsal  a  little  higher  than 
long,  commencing  close  behind  pectorals  ;  second  dcrsal  lower  than  anal, 
the  interspace  between  dorsals  nearly  3  times  base  of  anal;  distance 
from  first  dorsal  to  ventral 8  greater  than  length  of  first  dorsal ;  pectorals 
If  times  as  long  as  broad,  the  posterior  margin  concave;  the  outer  angle 
rounded;  caudal  5.}  in  length.  Color  gray.  Martinique.  (Dume'ril.) 
(rcmotus,  remote;  the  ventral 8  remote  from  the  first  dorsal.) 

OartkariaM  remotMM,  Valknciennks,  inDuine'rU's  Hist  Nat.  Poiss.,  I.,  374, 1870,  Martinique. 

46.    CARCHARHINUS  HEN  LEI,  (Valenciennes). 

Snout  produced,  the  distance  between  its  extremity  and  the  mouth 
being  more  than  the  width  of  the  mouth,  upper  teeth  oblique,  notched  on 
the  outer  margin ;  lower  teeth  narrow,  nearly  erect.  Pectorals  short,  not 
reaching  end  of  dorsal,  their  lower  margin  \  length  of  upper.  First  dorsal 
very  small  and  short,  its  base  much  shorter  than  that  of  anal.  Uniform 
gray.  (Giinther.)  Coast  of  Brazil  and  northward  to  (iuiana.  (Named 
for  Dr.  J.  Henle.) 

nrrckarioM  hitUi,*  Vai.knciknnf.h,  in  MUller  A  Henle,  Plagiostomen,  46, 1838,  Guiana. 
i\trrknri»n jwy»«i*,*  Ranzani,  Nov.  Pise.  Diss.  Prima.,  70, 1838,  Brazil. 
OtrtkariaM  ponmu,  G('NtHKR,  Cat.,  Yin,  365,  1870. 

Subgenus  CARCHARHINUS. 
4«.  (  ARCHARHINtS  MILBERTI,  (MUller  &  Henle). 

This  species  differs  from  C.  platyodon  chiefly  in  the  following  respects: 
Head  longer,  snout  much  less  obtuse,  its  length  from  mouth  equal  to 
breadth  of  mouth  ;  distance  between  nostrils  h  less  than  length  of  snout. 
Teeth  and  fins  as  in  C. platyodon.  Pectorals  rather  small,  not  falcate,  6*  in 
body  ;  caudal  1  in  body,  rather  narrow.  Cape  Cod  to  Florida  ;  not  rare, 
but  very  imperfectly  described.  (Named  for  M.  Milbert,  a  French  natur- 
alist who  collected  in  America.) 

<WA'iW*i«  (PrintuxloH)  iitUb&rfi,  MCllkk  A  IIenlr,  Plagioatomcn,  38,  1838,  New  York. 

rim fc.irwii  <vmi/«w,  Pe  Kay,  X.  Y.  Fauna:  Finlu*,  3f>4,  1842,  New  York. 

f 'nrrhiir'ut*  arnil fH*,  JORDAN  A  GlMiKRT,  Proo.  U.  8.  Nat.  Mus.,  1882,  244. 

txnnna  mtulnhi,  Dk  Kay,  /.  <\,  3.M,  1842,  Brenton  Reef,  Rhode  Island. 

Enhimia  millxrti,  Gii.i.,  Proc.   A<\  Nat.  Sci.  Phila.,  18<.4,  2«2. 

CarrharhiuM*  c:t niUn*t  JmiDAN  A  Gll.HKUT,8ynopsis,  872,  1883. 

47.  CARCHARHIMH  LAM1ELLA.  (Jordan  A  Gilbert). 

(Bay  Shark.) 

Body  robust,  the  back  elevated.  Head  broad  and  flat ;  the  snout  long, 
but  wide  and  rounded,  its  length  from  mouth  a  little  more  than  width 
of  mouth  and   greater  than  distance  between  nostrils,  which  are  nearer 


•  Wado  not  know  which  of  these  two  names  has  priority  of  date. 
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•iiotit  than  angle  of  the  iiMiutli.  Kye  moderate.  Teelb  J';,  their  f«»r»»  a* 
in  C.  /«Mi<tt  the  upper  regularly  triangular,  without  notch,  narrow  i*  it* 
young,  the  lower  narrowly  triangular,  erect f  on  a  broad  1»m»;  all  IW 
teeth  distinctly  and  e\only  aerratcd.  Kir»t  dormal  beginning  at  a  die 
lance  |  it*  own  ba»e  behind  the  pcctorala  and  ending  a  little  more  tka* 
it*  haa*  Itefore  the  ventral*.  Space  iH-tnwu  doraaU  'J I  tiuiea  haeruf  arM 
domal,  7  time*  that  of  Hccond.  Height  of  tliat  dor«al  t  the  depth  of  the 
body;  pectoral  r«  aching  pant  tirM  domal.  Second  doraal  vnj  •inaJl.  **»t 
I  the  height  of  the  lit  at,  niuallcr  than  anal  and  nraily  oppueite  it  IV* 
torala  long  and  broad,  reuclung  paat  baaeof  doraal,  *»}  in  hody  Tail  It 
in  leugth.  Color  plain  light  gray.  ***»  Diego  Kay  and  *outh«ard  ab-wg 
the  Mexican  mmM.  Very  cloae  to  C.  lamia,  hut  the  doraala  and  |arcU»raJ* 
amaller  aud  the  limt  dornal  farther  hack.     (Diminutive  of  Immta  > 

<*•*<-*••>•»••  l4M~fr.i,  j.  ■«!•«%  a  itii  1 1 1.T,  I'r-    I*.  a.  N«i   Mil- . !«;.  llo.  San  Dug  • .  J  ••  »•  * 

lilLaUT,  ty  •»-•».•,  *7 1.  1*-^.       'T>|-.  Nn.  27JM.  l 

♦*♦.  <  HUHtftHm  *  LAMIl,*  (bAnr*,**! 
it'ikntii.K,  llrij-iv  Bim<  it*  .  L*at*  ) 

Head  broad,  depieaacd :  mioiii  abort  and  rounded,  noatriU  midway  be- 
tween ita  tip  ami  thr  fioni  of  the  mouth:  breadth  ol   mouth  *J?  timee 
length  of  preoral  part  of  Miout.     Fir»t  dortal  very  large.  iuarrt«^l  clue* 
behind  the  bane  of  tho  |*-<-t"lal.  ita  height  a  little  grratrr  than  thr  length 
of  it«  haae,  it*  antet  mr  margin  con\«\,  it*  upper  angle  rounded,  ita  \mm 
trrior  Imrder  near)}   ntraight.  it*  lower  angle  |toiiitcd,  ita  bright  a  I  tout 
equal  to  gr«-atr»»t  depth  <>f  \un\\  •  aecond  domal  tiiiich  smaller  than  riiat. 
al»o tit  ei-ual  to  unal ;  |m  i  tma!*  at   N-a»t  twice  a*  long  aa  broad,  S  timr*» 
in  1nmI\  ;  up|H-r  Iota*  of  i  .imlal  i  the  total  length,  twice  thr  inferior  lob* 
'trayirih,  tin*  lately  darki-r  at  tip.     I,    1«»  fret.     Tropical  part*  of  thr  At 
laiitic;  common  nortliu.iiil  t«i  Kloiula  Kr>»,  abundant  in  thr  Cardigan 
Sea  and  in  thr  Mrdit«*t  r.u..  an  :  a  man  rating  »hark,  notorious  in  warn 
reginimaaa  greed\  **ra\eii;*- -  al>out  wharw-*.    {/num,  lamia,  •ea-iuonatcr. 
from  >«na<>v  «lr vmi ring  luin^t-i  1K1.) 

*  «■>•  •  i<    4  in  it,    f  r   /•'•    '■  *   •  \'\  «    » r  A*  t* 

Sj-  i'»n  -  ■■   Vr>.,i    '  '     ■■itft  |-   ',  ).  .%:  |  It  liiar*  «rT> r«,  rn-t  i<r  Liriti»n». 

!■.  Sicily,  >*Hrr  Ijkit|«<|^ 
1-1'.  1.1.   •••«»!  iii  !«•«  |«*l*a  ft*«r> 
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49.  CARCHABHINUS  PLATYODON,  (Poey). 

Body  stout;  head  very  short,  broad,  depressed,  and  bluntly  rounded; 
mouth  twice  aa  broad  as  long,  its  breadth  about  \  more  than  length  of 
snout;  upper  teeth  very  broad,  triangular,  erect,  coarsely  serrate,  not 
notched ;  lower  teeth  narrower,  more  finely  serrate.  First  dorsal  begin- 
ning close  behind  pectoral,  a  little  higher  than  long,  not  falcate,  its  base 
2k  in  interspace  between  dorsals ;  second  dorsal  very  small,  its  base  5 
in  interspace ;  caudal  moderate,  2§  in  body ;  anal  a  little  longer  than 
second  dorsal,  and  placed  a  little  farther  back ;  pectorals  rather  small, 
not  falcate,  6  in  total  length,  reaching  a  little  past  front  of  dorsal ;  width 
of  pectoral  nearly  f  of  its  length.  Slaty  blue,  white  below;  caudal 
blackish,  other  fins  with  dark  tips.  L.  10  to  15  feet.  Cuba  to  Texas ; 
abundant  in  the  Gulf  of  Mexico ;  the  specimen  here  described  being  from 
Galveston.     (jrAarff,  broad;  66ol{f  tooth.) 

Sqmahu  plafyodon,  Poky,  Memoriae,  n,  331,  1861,  Havana. 

8qualm$  obtumu,  Porr,  /.  o.,  337,  Havana. 

CarchariaM  platyodon,  Jordan  AGilbkrt,  Proc.  U.  8.  Nat.  Mas.,  1882,  243 ;  SynopeU,  872,1883. 

50.  CaRCHARHIXUS  FRONTO,  (Jordan  A  Gilbert). 

(TlBUEOW.) 

Body  short  and  stout;  head  very  broad,  depressed,  broadly  rounded 
anteriorly,  the  front  of  snout  parallel  with  cleft  of  mouth ;  snout  from 
month  i  the  distance  between  angles  of  mouth;  and  about  equal  to 
distance  from  chin  to  the  line  connecting  these  angles;  interorbital 
width  twice  length  of  snout  to  eyes.  Teeth  in  both  jaws  narrowly  trian- 
gular, twice  as  high  as  broad,  all  nearly  erect  and  scarcely  notched  on 
outer  margin.  Free  margins  of  fins  concave ;  insertion  of  first  dorsal 
nearer  pectorals  than  ventral 8 ;  length  of  base  of  first  dorsal  more  than 
its  height,  but  less  than  interorbital  width ;  interspace  between  dorsals 
2}  times  base  of  first,  3.}  times  base  of  second ;  tail  4£  in  body ;  anal 
smaller  than  second  dorsal ;  pectorals  large,  not  acute,  reaching  a  little 
past  front  of  dorsal.  Slaty  gray,  the  edges  of  fins  brownish.  L.  10  feet. 
Pacific  Coast  of  Mexico ;  a  large  voracious  shark  remarkable  for  its  broad 
head,     (fronto,  having  a  wide  forehead.) 

Oin*Wj<ui/rr>i»/'>,  JORDAN  A  Oilbert,  Proc.  U.  8.  Nat.  Muu.,  1882,  102,  Mazatlan,  Mexico. 

ITyjH',  No.  28167.) 

51.  CARCHARHINUS  NICARAGUENSIS,  (Gill  &  Bransford). 

(TlORONK.) 

Snout  short,  obtusely  rounded  ;  distance  from  month  to  snout  £  distance 
tret  ween  nostrils ;  teeth  $$  ;  upper  teeth  triangular,  scarcely  notched  on 
outer  margin ;  first  dorsal  commencing  just  behind  axil  of  pectoral,  its 
height  greater  than  length  of  its  bane;  second  dorsal  larger  than  anal, 
its  base  2\  in  that  of  first  dorsal ;  pectorals  moderate,  their  length  not 
twice  height  of  dorsal.  L.  7  feet.  Lake  Nicaragua  and  its  outlet,  Rio 
San  Juan,  abundant,  confined  ho  far  an  known  to  fresh  waters,  the  only 
strictly  fresh  water  shark  recorded. 

Etdamia  niaaragnenti*,  Gill  &  Bradford,  Prur.  Ac.  Nat.  Sci.  Phi  la.,  1877,  190,  Lake  Nica- 
ragua, Nicaragua. 
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Sobctnui  1SOOOM  PHODON,  Olll. 
At.  CABTHABHm*  aTflALOBnt,  (JueAaa  A  <«llWri 

Body  robust,  the*  head  rather  long  and  pointed  Id  profile,  riatu*h  abor# 
snout  from  moath  equal  to  distance  between  angle*  of  month,  i  greater 
than  from  chin  to  line  connecting  the**  angle* ;  interorhital  w  idth  *hgbtlv 
more  than  snout  from  eye ;  3  short  furrow*  from  angle  of  month  ;  teeth 
in  both  Jaw*  narrowly  triangular,  nearly  erect  and  scareely  no  U  bed 
on  the  outer  margin,  all  tlnely  nerrate;  norea  not  coti*pictiou* ;  gill  open 
inga  large.  Kree  margin*  of  all  tin*  concave.  Insertion  of  tirvt  d«»r%aJ 
oloae  behind  base  of  pectoral :  length  of  base  of  Ar»t  doraal  lea*  than  it* 
height ;  interspace  l»etween  dorsal*  2  to  2t  timea  baee  of  first  dorsal  and 
4  timea  second,  which  in  much  smaller  than  tint.  Tail  about  t  total 
length;  anal  a  little  longer  than  second  dorsal.  Eye*  very  small.  Pec- 
torals somewhat  falcate,  reaching  to  opposite  posterior  part  of  base  of 
dorsal,  their  tips  pointed  ;  |»ertoral,  o*  in  body.  81aty  gray  ;  upper  edge 
of  tall  blackish  ;  tip*  of  all  fins  blackish.  L.  ti  feet  or  more.  afaiatlaa 
to  Panama;  common:  very  clone  to  (\  hmbatm*.  (.iiiM'i;,  soot;  >\**. 
margin.) 

Cmttmim  mik*L*y%  J<.*t»a*  A  <iuat*T.  Pn<.  t\  «.   Kat.  Ma*..  ie».\  li*.  ftfa«*U*a.      Tv|- 

IS.  1AB4BABBISI*  LI ■  BATCH,  (Mull»r  A  Itrakt 

8noutsomewhst  points!  in  front,  rather  produced,  the  distance  Wtwreu 
it*  extremity  and  the  month  somewhat  lean  than  width  of  mouth;  no* 
tnl*  nearly  midway  between  the  extremity  of  snout  and  month:  teeth 

J}**-  similar  in  form  in  l>otli  jaw*,  erect,  constricted,  on  a  broad  ha*e,  the 
upper  more  distinctly  serrated  than  the  lower:  gill  opening*  wide,  at 
least  twice  as  wide  a*  the  eye,  which  in  small.  Pectoral*  falciform,  ex- 
tending beyond  end  of  dorsal,  the  length  of  their  upper  margin  being 
nearly  4  time*  that  of  lower.  First  dorsal  commencing  very  close 
behind  the  axil  of  the  pectoral :  origin*  of  second  dorsal  and  anal  oppo 
site  to  each  other,  the  base*  being  nearly  equally  long.  Caudal  fin  long, 
its  length  e«|ual  t«»  distance  iM-tween  the  origins  of  the  2  dorsal  fin*. 
Color  gray,  lower  *ide  of  the  extremity  of  the  pectoral,  extremitie* 
of  the  aecond  dorsal  and  anal  and  of  the  lower  caudal  lobe.,  black, 
(ftunther.)  Tropical  sea*,  north  to  Florida;  a  stray  specimen  taken  at 
Wood*  Holl,  Mass.:  common  in  Itra/il :  used  as  foo«l  by  the  \ery  poor. 
(limbctmi,  edged,  t 

fWirwifr^^tti  r.->-i*«j   Mfnrk  l  first  r.  r:**i  »t>  m- o.  «"».  1**j«,  Martinique. 

itmrkmrvm  ttmt***n;  <ir«inift.  Cat  ,  M:r.  .:7 ".,  1»T" 

|»y  —J  A  *lm  l,»**-ttmt,  J    S1A1  A  (•ititi.r.  Sjn    |»n,  £V  !*•*'• 

fey  mf^.ium  m.  *..'.-.««  ..  V  ti.  1:  ;•  ".   n  ■■,  i.  l.'I.  1*«7.  Cub* 

r+rrL*r%*-  m*tl*'%,  Vuv  t.HMi.    .-itx»-r.  Aka-1    W  «*    Wit n  .  W.7,  AW,  Wcit  Indie*. 

(VrWuiaKT  ■/*,  I.  »i.  Tr  .     /•»  !   >•   .  l»v«    i-    Madeira. 

i+ivmmAm  memrt,  ('uiiim'.  ,  A  Mm   An>r.  »«.j  1.  I'  \m.,  f*.  \«\  Bahi*. 

A4.  C  sBtHABHlXIH  OXIBHIXC  BIX  'MulUr  A  HmU>. 

Snout  very  much  elongate,  pointed,  narrow;  distance  between  month 
and  tip  of  snout  about  twice  distance  between  nostrils;  a  abort  labial 
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fold  on  each  jaw ;  teeth  email,  -^-^  erect,  rather  slenderer  in  lower  jaw  ; 
only  the  npper  teeth  show  serration  near  the  tip.  Pectorals  very  large 
and  broad,  extending  beyond  dorsal,  which  begins  above  root  of  pectoral. 
Second  dorsal  and  anal  sub-equal,  only  \  size  of  first  dorsal.  Eye  small, 
gill  openings  moderate.  (Giinther. )  Snrinam.    ( bfrq ,  sharp ;  fivyx<K9  snont.) 

CarchariaMoxfrhgncku*,  MfLLXR  AHenle,  Plagiostomcn,  41,  1838,  Surinam. 
Carclmria*  oxyrhywhu*,  GCnthbr,  Cat.,vin,375,  1870. 

26.  HYPOPRION,  Miiller  &  Henle. 

II;fpojtri<M,  MPller  Sc  Henlk,  Plagiostomcn,  34,  1838,  (imicloti). 

Ilirpopntntodtm,  Gill,  Ann.  Lye.  Nat.  Hi*t.  N.  Y.,  1861,  401,  {hnnuxion)  (teeth  serrate  on  outer  side 
only). 

Characters  essentially  as  in  Carcharhinus,  but  with  the  lower  teeth  entire, 
the  npper  teeth  coarsely  serrated  at  base  only,  on  one  or  both  sides ;  lower 
teeth  erect,  (vnb,  below ;  irpiwv,  saw  ;  the  upper  teeth  being  serrated  at 
base). 

a.  Snout  obtuse ;  its  length  from  mouth  %  interorhital  width  ;  upper  tooth  weakly  serrate 
on  both  sides  in  adult;  second  dorsal  very  largo,  more  than  y/t  base  of  first. 

BRKVIR0STSI8,  55. 

aa.  Snout  acute ;  its  length  from  mouth  1%  times  width  of  mouth  ;  upper  teeth  strongly 
serrate  on  both  sides ;  second  dorsal  Hmall,  about  %  as  lung  as  first.         signatus,  6T>. 

66.  HYPOPRION  BRETIBOSTRIS,  Poey. 

Body  robust;  head  flattened,  the  snout  short,  flat,  broadly  rounded; 
nostril  midway  between  tip  of  snout  and  posterior  edge  of  pupil;  preoral 
part  of  snout  half  interorhital  width ;  width  of  mouth  equal  to  distance 
from  tip  of  snout  to  posterior  margin  of  orbit;  fold  at  angle  of  mouth 
half  orbit ;  upper  teeth  broadly  triangular,  the  base  finely  serrate  on  outer 
edge  only  in  young,  on  both  sides  in  adult;  lower  teeth  erect.  Eye  small. 
Second  dorsal  unusually  largo,  similar  to  first  and  nearly  as  high.  Inter- 
space between  dorsals  2£  times  base  of  first,  2^  times  second  ;  anal  about 
1  size  of  second  dorsal;  pectorals  moderate,  broad,  nearly  reaching 
middle  of  first  dorsal.  Gray,  fins  dusky  in  young,  inside  of  month 
brilliant  white.  L.  7  feet.  West  Indies,  north  to  Charleston,  not  rare  at 
Key  West,  where  it  frequents  the  wharves  with  its  more  dangerous  rela- 
tive, Carcharhinu8  lamia,     (brcvirostris,  short-nosed.) 

Ilypopr'um  brerin >*trisf  Pofy,  Itepertorio,  ii,  4">1,  tab.  4,  18fl8,  Cuba :  Jordan  A  Gii.nr.RT,  Proc. 
t\  S.  Nat.  Mils.,  1882,581;  Joichax,  I.  c,  1884, 104. 

r>«.  IIYPOPRIOX  SIONATtS,*  Poey. 

Snout  long,  acnte,  the  preoral  length  1J  times  width  of  month ;  nostrils 
with  a  short, acute  lobe;  pectoral  acute,  not  falciform;  second  dorsal  op- 
posite anal,  neither  A  base  of  first  dorsal;  upper  teeth  strongly  serrate 
at  base,  the  claw  sharp  and  nearly  erect.  Cuba.  (Poey,  description  of 
longirostris.)     (aignatus,  marked.) 

lTttp»prUm  ngnatun,  Poey,  Synopsis,  4  5 -J,  18f>8,  Cuba;  Poey,  Enumeratio,  100,  187.">. 
HrrjHfjiritm  Itmgirtutriii,  Poky,  Kuuinerutio,  100,  I87.r>,  Cuba. 


•Poey  has  given  iiHiiwa  to  2  species  of  7///;><»/>rii.»  with  the  snout  long,  the  2  differing  only 
in  form  of  the  teeth.  These  are,  Imnjirontri^  d'wrilxd  as  alnjve,  and  «i</)i<ifu«,  known  from  the 
teeth  only.  The  upper  teeth  of  «<j/N«tM«,  according  to  Poey,  have  the  claw  triangular  and 
bluntish,  the  lower  teeth  bluntish,  not  flexuous,  and  somewhat  oblique.  Probably  the  2  are 
not  different  species,  and  tignatu*  is  the  older  namo. 
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rj.  APRIONODON,  tiill. 

Aprtm.  MTllck  *  II&aLl,  l'l*«if««j*m-n.  3.1,  l«3ft,  |<m«i B|4mI,  O 
■(itiiL.Anu   l.v    N»l   || Nl    N    \  .  «u.  1*41,  411, 


Snoot  more  or  1mm  produced  and  conic;  teeth  entire,  without  oerr».  * 
of  them  narrowed,  on  a  broad  ha*©,  the  lower  erect,  the  upper  eirct  ••• 
Alight  I J  oblique;  dorsal  more  or  lean  j»o*terior,  opposite  the  space  brt«*r*. 
pectoral*  and  ventral*,    ('i-,  privative ;  *,«gi ,  aaw  ;  .'*Vn{f  tootb ;  tt»#  *4fws 
of  the  teeth  being  always  entire.) 

47.  APMOSODO*  MOMIS,  iMfalUr  A  ll«»Wi 

Snout  abort,  little  pointed;  distance  from  angle  of  month  to  nostril 
twice  that  from  nostril  to  end  of  moo  tit;  pectoral*  reaching  end  of  nr»t 
dorsal,  which  is  much  longer  and  higher  than  second.  <*  ravish.  (Ihimrri: 
Atlantic  Ocean,  recorded  from  New  York,  Virginia,  and  Coba ;  pruUabl? 
rare.    (four,  equal;  !A>i{9  tooth). 


Cmwhmvu  fe4w,  Mr  tics  A  Item*.  ri*ci<wt«m#ii.  .1.'.  |M»,  N«w  York. 

(WrWwpwMw,  i;rvTMis,  «*•!..*  111.  >■!,  loTii,  New  York.  (sot  *jiiln  j    mi   .  Mit-»i n. 

* ktc h  U  SWk.U  fr*r»  » ■•  *  1 
lyiwi  I  ■  »■!>«,  Post,  Kminfrtli  >.  Jf,  |*7.V 
(tovWw  in**,  I>t  si  mil,  KlMmoUmwlH*.  .*»49.  l«To 


2*.  SCOLIODON,  Milller  A  Henle. 

Mrtxri  A  llt«Lr.  Wt**sunrri  Arrbi*.  f.  Ntlar.;  ,  in.  |».:7,   f«i  ^d»i' 

Teeth  entire  or  very  nearly  no,  obln|ne  and  Hat.  the  points  direru«l 
toward  the  sides  of  the  mouth, so  that  the  inner  margins  are  more  or  lr*» 
nearly  horizontal,  the  teeth  in  front  more  nearly  en-ct;  teeth  not  swollen 
at  the  liaae,  each  of  them  with  a  deep  notch  on  the  ontrr  margin  below 
the  sharp  point ;  1i|m  with  counpinioiiM  groo\es.  <  >therwi*e  as  in  Car* km 
rhinms,  from  which  the  grim*  i«*  M'arcvly  distinct.  Hiie  small,  i-j  '*.  -  . 
oblique ;  «Aui  * ,  tooth .  > 

*    T*rth  minvt'l.T  •rrrnl*!"  •»-■*«•  in  !».#■  «<lnlt.  !•<«•  «4*||>jv««  titan  in  fk*  i«#ti.  «  <«t  iktf),    i« 
bsgtk  fmiii  m-  nth  cr**l<  r  t!i«n  hkIiIi  <f  mouth.  i.  «*i  *i  ,  *■» 

•*.  TrHb  rbtir**.  ■■!  «tri  •  •-. !-,■>.  .  ■!>  .ut  i.m|  ah*r|>,  IU  W fifth  fr>.tii  in.*i|h  l«^  tk**  «*!!!• 

Bfe'Utk  TIUK'litl,    '» 

&H.  MOLIODO*  Vn%Ul  RIO.  (J..nUn  A<till*n>. 

Anont  much  product,  sharp,  it*  length  from  month  1|  times  width  of 
month;  labia)  fold*  urll  de\rlo|«ed.  that  on  upper  jaw  reaching  alaout  t 
distance  to  middli*  of  jaw,  the  lower  fold  *  as  long:  upper  teeth  broad)* 
triangular,  iiimiit«*l\  M-rrat«<|,  *wrrulute  on  IniIIi  margius;  lower  teeth  en 
tire,  siiberect,  \vn*  oMhjih-  than  in  8.  frrr-r-sunr.     Pectoral*  short,  not 
reaching  eud  of  1 1 1 «•  t  «l«»r*ul :  n r «* t  dorsal  large,  ch*%t>  I  m*  hi  ltd  pectoral*,  it* 
Imum*?}  in  iutrr*|i:ii  »•  ln-iwn-n  «l«>r-aU  ;  mtoihI  doinal  %ery  small,  over  ana!, 
which  it  near)  \  twur  it*  l«n^tfi.  1».*m»  of  anal  u«*arlv  t  that  of  first  d»r*al 
Dark  gray,  tin-  touti,*  v»  itli  1 1»«-  t»n-»  «lu«k\  edge«l.    i'acilicl%oa«t  ufslr&iru  : 
not  rare,    i/irsysri".  .1  •*l«'hil«'i  >«'iith.  i»r  ntripling.  > 

ilmiimtmLmfmr*  ,  J  «t  i«  \  «.it  •  I*.-    I*-        I     »   Nit    Mn«  .  I*".'.  I-*".  MststlsA.      CTjj^.Sn. 
aduiv  inaio.  ^^i,  .*»4i.  ;.v,| 
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ft*.  8C0LJ0D0N  TEBR£-NOY£,  (Bichantaon). 
(Shabp-noskd  Shabk.) 

Body  slender;  snout  depressed,  moderately  rounded ;  month  U-shaped, 
with  a  short  labial  groove  at  its  angle,  which  groove  extends  on  the  upper 
jaw  as  well  as  on  the  lower;  distance  between  nostrils  greater  than  dis- 
tance from  nostrils  to  end  of  snout ;  gill  openings  narrow ;  first  dorsal  mod- 
erate, midway  between  pectorals  and  ventrals;  second  dorsal  very  small, 
slightly  behind,  and  rather  smaller  than  anal ;  anal  fin  much  shorter  than 
distance  from  anal  to  ventrals;  pectoral  fins  rather  large,  reaching  about 
to  middle  of  first  dorsal ;  ventrals  small.  Color  gray ;  caudal  fin  with 
a  conspicuous  narrow  blackish  edge.  Cape  Cod  to  Brazil,  very  common 
southward  along  the  Atlantic  Coast.  Size  rather  small.  L.  3  feet.  (Name 
from  Newfoundland,  where  the  species  was  erroneously  supposed  to  occur. ) 

Sqmalms  (Oarrkaria*)  terr*-m*#*  RicHAftMON.  Fauna  Bor.  Amer.,  in,  289, 1836,  Newfoundland. 
CarrhariaM  lfmr-»>nr,  GfXTHEB,  Cat.,  vmv  360,1870. 

S.fn*U»  pnmeiatH*,  M itch  ill,  Trans.  Lit.  A  Phil.  Sue.  N.  Y.,  1,483, 1815,  Newport  ;  name  pre- 
occupied. 
OarrWt«f  fafamit,  MPllsr  A  Hkxle,  Plagiostomen,  30, 1838,  Braxil. 

Family  XII.  SPHYRNiD^, 

(The  Hammer-headed  Sharks.) 

General  characteristics  of  the  GaleiD;*;,  but  the  head  singularly  formed, 
kidney -shaped  or  "hammer  "-shaped,  from  the  extension  of  its  sides,  the 
iir>8trils  being  anterior  and  the  eyes  on  the  sides  of  the  "hammer"; 
month  crescent-shaped,  under  the  "  hammer'7 ;  teeth  of  both  jaws  similar, 
oblique,  each  with  a  notch  on  the  outside  near  the  base;  no  spiracles;  last 
Kill  opening  over  the  pectoral;  first  dorsal  and  pectorals  large,  tho dorsal 
nearer  pectorals  than  ventrals;  second  dorsal  and  anal  small ;  a  pit  at  the 
root  of  the  caudal :  caudal  fin  with  a  single  notch  toward  its  tip,  its  lower 
lol>e  developed.  One  genus  with  5  species,  inhabiting  most  warm  seas. 
Large  sharks,  known  at  once  by  the  singular  form  of  tho  head,  which  is 
not  quite  the  same  in  any  two  species.  (Carciiariid.k,  part,  group  Zy- 
g.knixa,  (tiiuther,  Cat.,  v in, 380-383.) 

29.  SPHYRNA,  Rafiuesque. 
(Hammer-head  Sharks.) 

Spkyrmi,  RAriSKKQT-K,  Indiced'  Ittiol.  Siciliann,  CO,  1810,  (zygmm). 

'WrtrrAutiu,  Blainvillx,  Journ.  Pby«.,  WAt  181f»,  (ztfjnna). 

Zyg.rwy,  Ci-yieb,  Rvpne  Auimal,  Kd.  1, 127,  1817,  (zyj.-rita;  name  preoccupied;. 

Pi.it9mp»nlH<%  Swaixpox,  Classn.  Anim.,  n,  318,  1839,  ('*/**>»»*."— Vm«M. 

r**r.iri,,H  (Klt.in  :  pre-Linua?an),  Gill,  Ann.  Lye.  Nat.  Hiat.  N.  Y.,  vm,  1801,  412,  (ztujxwx). 

F**pkyr,it  Gill,  I.  c,  {bUn'hii). 

K'n**y*,  Gill,  /.  c,  (tUbum). 


•Thin  *|>ecioe,  with  other*  h*-lnngiiiK  to  tho  Florida  fauna,  \*  k\'u\  by  Ri«  hanlsou  to  have  been 
i>ught  from  Newfoundland  by  Audubou.     They  doubtless  came  from  some  locality  in  Florida 


brougl 

or  Carolina. 
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Characters  of  the  genus  included  above.  In  the  form  of  the  head,  there 
is  a  perfect  gradation  among  the  species  from  the  narrow  hammer  of  5. 
blochii,  with  the  lobes  3  times  as  long  as  broad  and  deeply  grooved 
along  the  anterior  edge,  to  the  kidney -shaped  head  of  S.  tiburo,  in  which 
the  anterior  grooves  are  obsolete,     (ofvpa,  hammer.) 

a.  Nostril*  near  the  eyes. 

b.  Nostril  with  the  frontal  groovo  short  or  obsolete;   lateral  extension  of  head  mode-rate 
so  that  the  head  is  rather  kidney -shaped  than  hammer-shaped, 
r.  Rr.NicF.ra,  (rraa,  kidney  ;  <v/w,  head):  Nostril  with  the  groove  obsolete ;  anterior  and 
lateral  margins  of  head  confluent  into  a  semicircle.  tiburo,  <i0. 

«\  Pi.aty8o.ua  lus,  (irAarw?,  broad;  Hqnabvi):  Nostril  with  a  short  groove;  anterior  margin 
of  head  curved,  uot  continuous  with  lateral  edge*.  tupe*, 61. 

Sfhtrna : 
W».  Nostril  with  a  well-developed  groove,  which  extends  along  the  front  of  the  hammer- 
shaped  head,  the  anterior  and  i>osterior  outlines  of  which  are  nearly  parallel. 

XYO.F.NA,  62. 

Subgenus  RENICEPS,  Gill. 

60.  SPHYRNA  TIBFBO,  (Linnreus). 

(SlIOVEL-HKAD  SHARK*.   BONNET-HEAD.) 

Body  rather  slender,  not  much  compressed;  head  depressed,  scmicircu- 
lar  in  front,  reniform,  the  posterior  free  margins  short,  the  lateral  margins 
continuous  with  the  anterior;  pectorals  largo;  first  dorsal  high,  midway 
between  pectorals  and  ventrals;  second  dorsal  much  smaller,  produced 
behind,  higher  and  shorter  than  anal;  ventral  finn  moderate;  candal 
moderate;  mouth  small,  crescentic;  teeth  small,  very  oblique,  with  a 
deep  notch  on  the  outer  margin.  Head  4&  in  length,  6  to  tip  of  candal; 
width  of  head  slightly  less  than  length  of  head.  Color  uniform  ashy, 
paler  beneath.  L.  3  to  5  feet.  Atlantic  Ocean ;  abundant  on  our  coast 
from  Long  Island  southward;  ranging  to  China.  ( ft' twro,  shark,  in  Spanish.) 

8qnaht*  tihun>t  Linn.kuh,  x,  1758,  234,  America. 
Zytjnna  tOmro,  GCxthkr,  Cat.,  vm,  382,1870. 
Renicept  tiburo,  Jordan  k  Gilbert,  Synopsis,  25,1833. 

Subgenus  PLATYSQUALUS,  Swainson. 
61.  SPHYRNA  TUDES,  (CuviYr). 

Intermediate  in  all  respects  between  S.  zygoma  and  S.  tiburo,  the  head 
longer  and  the  hammer  less  produced  laterally  than  in  the  former.  An- 
terior margin  of  the  head  much  curved,  but  not  continuous  with  the 
lateral  edge;  length  of  hinder  margin  of  one  side  of  the  hammer  less  than 
its  width  near  the  eye.  Nostril  close  to  the  eye,  its  groove  longer  than 
in  S.  tiburo,  but  very  short,  continued  for  but  a  short  distance  along  the 
side  of  the  head,  and  followed  by  a  lino  of  pores.  A  large  shark,  of  the 
warm  seas;  Gulf  of  California,  West  Indies,  Mediterranean,  and  Indian 
Ocean,     (tudes,  hammer.)  (Eu.) 

Zygiena  tude*  (Cuvier  MS.),  Vai.kncif.nnes,  Mem.  Mns.,  ix.  225,  1822,  Nice,  after  Pantouflier  of 

Risflo. 
fipht/rna  tu4e*y  MCller  &  Henle,  Plngiortomen,  53,  1838. 
Zygimatude*,  GOnther,  Cat.,  vm,  382. 

Sphyrna  todu,  Jordan  &  Gilbert,  Bull.  U.  S.  Fish  Com.,  1882,  105. 
Sphyma  tudm,  Jordan,  Cat  FUh.  N.  A.,  9, 1885. 
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Subgenus  SPHYRNA. 

62.  SPHYRNA  ZTG£NA,  (Linnwus). 

(Hammer-headed  Shabk.) 

Head  truly  hammer-shaped;  width  of  head  about  twice  its  length; 
length  of  hinder  margin  of  hammer  nearly  equal  to  its  width  near  the 
eye;  nostril  close  to  eye,  prolonged  into  a  groove  which  runs  along  nearly 
the  whole  front  margin  of  head;  first  dorsal  large;  second  quite  small, 
smaller  than  anal;  pectoral  rather  large.  Color  gray.  A  large  voracious 
shark,  reaching  a  length  of  15  feet  or  more,  found  in  all  warm  seas;  occa- 
sional on  our  coasts  from  Cape  Cod  and  from  Point  Concepoion  south- 
ward.    ($iyaiva,  Zygoma,  the  ancient  name,  from  frybv,  yoke.)  (Eu.) 

&jnal*«  zggsmti,  Lixnjeus,  Syst.  Nat.,  Ed.  x,  1758,  234,  Europe;  America. 

&ptaiH$  malleus,  Risso,  Ichth.  Nice.,  34,  1810,  Nice. 

Zggitua  mall™*,  Storer,  Fish.  Maw.,  238, 1867. 

Sphyrna  zygemc^  Jordan  &  Gilbert,  Synopsis,  25, 1883. 

Zygnrmi  Utrini,  Lord  iu  Griffith,  Animal  Kingdom,  x,  640,  1834,  New  Holland. 

Zyyxna  sttbarcuaUi,  Stores,  Proc.  Dost.  Soc.  Nat.  Hist.,  1848,  70,  Cape  Cod. 

Family  XIII.  ALOPIIDjE. 

(The  Thresher  Sharks.) 

Body  moderately  elongate,  the  anout  rather  short;  mouth  crescent- 
shaped,  teeth  equal  in  both  jaws,  moderate  sized,  flat,  triangular,  not 
serrated;  the  third  tooth  of  the  upper  jaw  on  each  side  much  smaller  than 
the  others;  gill  openings  moderate,  the  last  one  above  the  root  of  the 
pectorals;  no  nictitating  membrane;  spiracles  just  behind  eye,  minute  or 
absent;  first  dorsal  large,  midway  between  pectorals  aud  ventrals;  second 
dorsal  and  anal  very  .small;  caudal  tin  exceedingly  long,  about  as  long 
as  the  rest  of  the  body,  a  pit  at  its  root,  a  notch  on  the  upper  lobe  near 
its  tip;  lower  lobe  moderately  developed;  no  caudal  keel;  ventrals  rather 
large;  pectorals  very  large,  falcate.  A  single  species,  reaching  a  large 
size,  inhabiting  most  seas,  known  at  once  by  the  great  length  of  the  tail. 
(Lamnidtfy  part,  Uuuther,  vm,  3U3;  geuus  Alopecia*.) 

30.  ALOPIAS,  Rafinesque. 
(Thresher  Sharks.) 

AI'ijihi*,  llANNEMjrE,  Ciiratteri  « I i  Al«  tmi  limeri,  etc.,  VZ,  18U>,  (#«««  runrti«=ni/p«). 
.I/<»jmvi<m,  Ml'M.Mt  «v  IIcm.k,  I'hijiinstomcii,  74,  1838,  amen<le«l  orthography. 

The  characters  of  the  genus  are  included  above.  (mAwttiV,  a  fox,  Latin, 
vuljwtt.     A.  culpi-8  was  known  to  the  ancients  as  aAurrt/t/ar,  fox-like). 

«».  ALOPIAS  VI'LPKS,  (.rnwliii). 
(Tiiitr.siiKR  ;  F»»x -shark  ;  Swingle  Tail;  Long-tail  Shark.) 
A  large  shark,  abounding  in  all  warm  seas,  especially  in  the  Mediter- 
ranean and  Atlantic.     It  is  also  frequently  taken  on  our  Pacific  coast. 
(rulpes,  fox.)  (Eu.) 


46  Bulletin  ^7,  United  States  National  Museum. 


Squalui  vulpc*,  Gmelim,*  Syst.  Nat.,  1, 1496,  1788,  Mediterranean,  (after  Pennant). 

SqualMM  tti/puuw,  Bonnaterre,*  Tableau  KncycU  Icthy.,  9, 1788,  Mediterranean,  (after Pennant). 

Alopecia*  vulpen,  GCnther,  Cat.,  vm,  393,1870. 

Alopiasruipes,  Jordan  &  Gilbert,  Synopsis,  27,1883. 

Alopia*  iftacrottm*,  Rafinesque,  I  c,  1810,  12,  Sicily. 

Squalus  alopecias,  Gbomow,  Cat.  Fishes,  7,  1854. 

Family  XIV.  CARCHARIIDiE. 

(TnE  Sand  Sharks.) 

Body  rather  elongate,  the  snout  sharp;  month  crescent-shaped,  wide; 
the  teeth  large,  long,  narrow,  and  subulate,  most  of  them  with  1  or  2 
small  cusps  at  the  base,  their  edges  entire;  gill  openings  rather  large, all 
of  them  in  front  of  the  pectorals;  two  dorsals,  moderate,  subequal;  the 
anal  similar ;  first  dorsal  well  behind  pectorals ;  caudal  well  developed, 
with  a  short  basal  lobe  and  a  notch  toward  its  tip;  no  caudal  keel ;  pec- 
torals rather  short ;  no  nictitating  membrane ;  spiracles  minute,  pore-like. 
A  single  genus,  with  3  recognized  species.  A  number  of  fossil  species  be- 
long to  this  family.  Voracious  sharks  of  moderate  size,  chiefly  inhabiting 
the  Atlantic.  (Lamnidjs,  part,  Giinther,  Cat. ,  vm,  392 ;  genus  Odontaepi*.) 

31.  CARCHARIAS,  Rafinesque. 

Carcharia*,  RAFINESQUE, f  Caratteri  di  Alcuni  Nuovi  G^neri,  10,  1810  ;  iu  part,  the  only  specie* 

mentioned,  laurvs,  belongs  hero.    (Seo  note  under  Carvharhhtu*.) 
OdoutatpiSy  Aqa881Z,  Poissona  Fossiles,  nr,  87,  1836,  (ferox). 
Triglochi*,  MCllkr  &  Hexle,  Mag.  Nat.  Hist.,  1837, 11,  88,  (frrox). 
EHgomph<ninit  (J  ill,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1864,  260,  (littoralu). 

Characters  of  the  genus  given  above.     (/ca/^a/ifaf,  a  rough  shark.) 

a.  Teeth  large,  awl-shaped,  most  of  them  with  1  or  2  small  cusps  at  base. 

EloOMPHODig,  (<v,  true  ;  yd/u^os,  nail ;  66ovc,  tooth): 
b.  First  and  fourth  teeth  of  upper  jaw  and  tinst  tooth  of  the  lower  simple,  without  basal 

CUSps.  LITTORALU,  64. 

Subgenus  EUGOMPHODUS,  Gill. 

04.  CAIU'HABIAS  LITTOBALIS,  (Mitchill). 
(Sand  Shark.) 

Body  elongate,  its  depth  i  the  length;  head  rather  pointed,  about  }  of 
the  length;  tins  small,  the  first  dorsal  not  much  longer  than  the  second, 


*  The  general  worksof  l>r.  J.  F.  Gmelin  and  the  Abbe  Honnaterre  bear  the  samo  date,  1788.  We 
do  not  know  which  is  the  earlier,  and  follow  common  usage  iu  retaining  in  this  and  other  cases 
the  name  given  by  Gmclin.  Neither  writer  mention*  the  other.  Gmelin's  preface  is  dated 
March  16,  1788,  while  the  page  devoted  by  Bonnaterre  to  the  "  Privilege  du  Roi  "  bears  date  of 
May  16,  1788.  Bonnaterre  states  that  there  have  been  thirteen  editions  of  Linna»us'  Systema 
Natunv.  Of  these  the  thirteenth  is  the  work  of  Gmuliu.  But  there  is  no  evidence  that  Bonna- 
terre had  seen  or  used  this  thirteenth  edition,  or  that  the  latter  had  apt>eared  when  his  own 
work  was  published.  The  two  works  were  nearly  simultaneous*  iu  appearance,  but  there  is  a 
slight  probability  in  favor  of  Gmelin.  Gmelin's  names  have  been  generally  used  by  subsequent 
authors,  while  those  of  Bonnaterre  have  heen  almost  totally  ignored. 

f  Carchariao,  Rafinesque.  was  establi?hc<l  for  tlio?e  sharks,  "the  most  enormous  and  most  vora- 
cious of  their  order,  which  differ  from  the  genus  tialeu*,  Rafinesque,  by  the  lack  of  spiracles." 
The  group  corresponds  to  the  first  subgenus  under  &pmlvs,  in  the  arrangement  of  Lacepede. 
The  type  of  this  subgenus  is  &ptalm  mrcharia*,  which  was  identified  by  Rafinesque  with  Oarckar- 
hinuM  lamia.  Carclmrian  lamia  should,  therefore,  have  been  designated  as  the  type  of  Oorctarto*, 
but  llafiuef?qun  failed  to  bo  indicate,  aud  wo  leave  the  name  with  the  ouly.speciet  be  mentions. 
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both  similar  to  the  anal ;  pectoral  fins  short,  obtuse  or  truncate.  Color 
gray.  L.  5  feet.  A  small  Toracioos  shark  with  very  sharp  teeth,  rather 
common  on  our  Atlantic  coast,  especially  between  Cape  Cod  and  Cape 
Hutteras,  said  to  differ  from  the  European  C.  taurus  in  its  more  anterior 
dorsal;  the  two  species  need  farther  comparison,  (littoralti,  pertaining 
to  the  shore.) 

SqualuM  amtrioanut.  M  itch  ill,  Trans.  Lit.  and  Phil.  Soc.,  1815, 1, 483,  New  York,  (not  of  Shaw). 
Sqnalus  lUtoralU,  and  &  macrothu,  M  itch  ill,  Am.  Monthly  Mag.,  n,  1818,  328,  New  York. 
CmrhariaM  griteuM,  Ayrjss,  Boat.  Jour.  Nat.  Hist.,  1844,  288,  Long  Island. 
Odomlntpi$  am«rica«i»,  GCKTHER,  Cat,  Till,  392,1870. 
AyompfcxfcM  littorvdu,  Gill,  Proc.  Ac  Nat.  Sci.  Phi  la.,  1864,  260. 
Oarckaritu  americami*,  Jordan  &  Gilbert,  Synopsis,  27, 1883. 


Family  XV.  LAMNUXffi. 

(The  Mackerel  Sharks.) 

Sharks  of  large  size,  with  the  body  stout,  the  month  wide,  with  large 
teeth,  and  the  tail  slender,  the  caudal  fin  Innate,  the  2  lobes  being  not 
very  unequal,  the  upper  lobe  strongly  bent  upward;  caudal  peduncle 
with  a  strong  keel  on  each  side;  gill  openings  wide,  all  in  front  of  the 
pectorals,  entirely  lateral,  not  extending  under  the  throat;  first  dorsal 
large;  pectorals  large;  ventrals  moderate;  second  dorsal  and  anal  very 
small ;  a  pit  at  the  root  of  the  caudal ;  spiracles  minute  or  absent.  Genera 
3;  species  6  or  more,  besides  numerous  fossil  species.  In  this  family  the 
dentition,  as  well  as  the  muscular  system,  reaches  its  highest  degree  of 
specialization.    (Lamnid.£,  part,  Gunther,  Cat.,  vm,  389-392.) 

a.  Luck  in*.  Teeth  slender  and  sharp,  with  entire  edges. 

o.  Teeth  without  nasal  cus{«,  long,  fiexuous,  and- acute.  Isurus,  32. 

66.  Teeth,  or  most  of  them,  with  a  small  cusp  on  each  side  at  Iwse,  compressed,  sharp,  and 

somewhat  triangular.  Lamna,  33. 

do.  Carcharodontinj:.  Teeth  with  serrated  edges,  compressed,  and  triangular  in  form,  without 

basal  cusp.  Carcharodon,  34. 

32.  ISURUS,  Rafinesque. 

/suras,  Rafinesque,  Caratt<>ri  di  Alcuni  Nuovi  Qeneri,  11,  1810,  (oryrhi/mhttM). 
Orfrhima,  Aqajwiz,  Potsnons  Fossiles,  ill,  276,  183G,  (*i>alhmxanii  -  oxyrhynchuf). 
Imrapm,  Gill,  Aun.  Lye.  Nat.  Hist.  N.  Y.,  vm,  153,  1MJ1.  (glauat$). 

Snout  rather  long  and  pointed ;  the  body  formed  much  like  that  of  a 
tunny  or  mackerel ;  first  dorsal  and  pectoral*  large;  second  dorsal  and 
anal  very  small ;  caudal  peduncle  slender ;  teeth  long,  lanceolate,  with 
sharp  entire  cutting  edges  and  no  basal  cuttps.  (*<xof,  equal;  ovpa,  tail; 
the  two  lobes  of  the  tail  being  nearly  equal,  as  in  all  the  members  of  this 
family.) 

IgURorsift,  (!<rof,  equal;  ovpa,  tail;  6^i«,  appearance): 
a.  First  dorsal  inverted  entirely  behind  pectorals,   nearly  midway  between   [loctorals  and 
ventrals. 
6.  Height  of  dorsal  1%  in  head;  pectoral  as  lonj;  as  head.  i»ekayi,  66. 

IftVftXt: 
—.  First  dorsal  Inserted  close  behind  pectorals.  oxyrhynchus,  0T>. 
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Subgenus  ISUROPSIS,  «»iil 

•*.  IHI'KI  H  HKEATI,  <«ill) 
■  M«r*.rscL  r*«**a.) 

Head  ft  in  length  to  tip  of  caudal ;  (mm* t oral  as  long  mm  bmmd,  m  little 
longer  than  ti|»|N<r  caudal  loUv  l>orsal*  and  pectoral*  falcate ;  ur»l  storm** 
inserted  behind  |»ectoral  at  a  distance  e«|ual  to  J  head ;  h*\*r  «»f  bf*t  «tu<**» 
2t  iu  bra*!,  its  height  1$.  Middle.  teeth  %cr>  long,  much  longer  at*t 
narrower  than  lateral  teeth.  I>ark  bluish  gra%  ahute.  while  !«■:.>».  u* 
color  abruptly  changing  on  the  tail;  up|»*r  tins  dusk>.  lower  p*-* 
L.  It)  feet.  Cajw  (\m1  to  West  In  dim,  not  common ;  described  bef*  frvtm 
a  specimen  taken  at  iViinucoU.  The  Americaiis|»ecie*  seems  t*»  differ  fr<us» 
the  Asiatic  /.  <//<i  •*<-*«  m  it*  longer  iM*ctoraln  and  higher  dorsal  N, 
for  Jaiuea  K.  IH»  Ka\.  author  of  the  Fauna  of  New  Yofk.r 
iMmmm  fmmittt**.  I»i    Kit,   N     *     >'«u»*    I  »»•».-.  T*--,   1»«^  Nsw  Y«rk,    u«4  .i 

MlTi  Milt 

/«t..^w^.iIii><.iii,  \ttit.  !.>•     V«i   lli-t    N    *  ,  |wl.  1\.|,  afW  |n  Kay. 

■<«•,  F'ti.  t>}u*>i«i«.  H*.  l-i^  (h'-t  Otpr*tm.,  yJ*M«i,  N(umA  U&aUiA. 

J"*1'AH   A   «»U»«  *T.  !*)1."I,-IV    "74,  lf*Kl. 


Subgenus  ISURUt. 
M.  iHtJtt  S  OXTftfJlMsU'tt,  l!»Ab««|»p 
Ma'Vihki    •*m»k&.    l*K*yr    Tust*>;    Cass    m    MaSb.< 

Mtutrl*  long  and   |»ointed.  the  preoral  |>orttoti  of  the  snout   a*  lovg  a* 
the  cleft  of  the  mouth  and  greater  than   iutcrorhital   *|»ace.    soout   it 
the  fi»nu  of  a  cou«<  flattened  below  ;  spiracle*  very  small.      leetb     '»  •*»■ 
each  side,  long,  lanceolate,  without  basal  cusps:  third  tooth  ou  each  *uU- 
of  upper  jaw    much  smaller  thau  that  next   to   it.     titll  openings   %rt\ 
wide,   the   width  of  the   tnst   rathei    more    thau    its  distance    from    t:-r 
last.     Origin  of  dor«»l  clo*e  Whind  ha*e  of  |*»ctoraU,  which  are   fa  « 
form,  the  length  of  the  lower  matgiu  x  that  of  the  u|»|ht  :  second  d-*r».. 
very  small,  op|»oftile   the  ai*al   and  «»f  the   »aiuc  si/.e  ;  caudal  lunate,  tL* 
upper  lol»e  $  longer  thau  the  lower.     M/c  \«*i>  laige.     A  \oractou«  shark, 
similar   in    habits  to    /•um*  <Mwyi,  from  which   it  ditleia  in  the  I  tack 
ward  |NHiition  of  the  dorsal;  from  Lamma  roms-fao*  it  is  separated  h%  tb# 
almence  of  lateral  dent  icles  oil  tin-  teeth.     Mediterranean  Sea  an«l  neigb 
boring  part*  of  the  Atlantic,  proii.ihlx  occasionally  »tra\mg  to  our  eussst. 
as  the  description  of  the  large  shark   published  1»>    (apt.  Nathaniel    L 
Atwood,  under   the  iiatiie  «if    Can  harm*  li«/n»,  *   could    refer   to   bo  otbei 
know  u  specie*.         ,-  ^.-harp:  .i    «v     .  •ttiout.i  <Kr   ■ 

•  •  »|4.   At«>**l    !.-.»,»-•    •.».:■•;.    .•».•  x>,  »h»'h  »*•  ■  !■•  I   !■■  »ti  !.•*  is  t*Sftl>.  s*  *Ur%  »<*• 
«f>  ••-.  *fi  lir*fi.:.'    .    »:  »f   r  •     I. if.  !     I-  |.«  »!.»!'■       I^rj-«t  f*>th  I'-K.-i**    •■««     -. 

it.'**   »  r  *l   ftt    *■».-      ••■.  >  ••     .  J.    .'.-    f.  1     'if>.i.»r    u;  *ir  1       **in-*il   |»-ii«tf«l,   /f"t  l>  C4    »;   at 
ftr*<  (i  i  -  j»  i-iri.     i  »»t    r.  »     .,      ..*••!;    .  ■  •  '   t.i:     tt.<-  ■l.*tati><'  fr  nt  Be*t  t*    1*4    ■•  *»-  *  •• 
71*  iu  :.  •  •«■•»■,   u      ..   .         ••:    ■  ,j    ■■    •    -  i    ■   -i   .».-.      I'f.iU  >.f  hm  *\  #«•!  •  ia»-%.-« 
befit >.  I    j-  ■  i-    *  •      ?    •  1  •  i.  .  ■    i-  j  l.       -.-•''•*,  Ui**  fr- '  |* at*  t+  t  t.:fc.  j*  4  !»•  t  «• 

(Uifrl  ■!  'f»»»  -  i-  •  t  !  ■!,■•••'  r  I  i  r  :.'■■  •' ,  iu-  }••«  li-.-l  .  4  if  ■  *•••  l<  :-4,  .  »•»*■  **» 
£1  lb  !*■■+  bi.  h,  1 '  !■■  t  I  .'  '  t*  «  ' :  »  •  u.-  f  !■  •!  »•  t  j  ■  -•*  (in  I  w  41  I-  I"  r-  n  tb»  f«  A>«i»« 
Sluil  itsiiir  In  •■■  '.  I  I  ••  1'  •.•■••■  1  ••»  .■  '«  I  *-'..»■•>*  k  I  :  ;--r  I  •■*■  •  t  «at»-la!  ^i  •»  J  •• 
|i»o*.  I  «»r  1»  .  I  '  1-!  t  1  •  «  .  •  1  ;-  1  1  1  •  ■•  "Tfi-  fu»'  •;•  .iii-u  -.4  l'-i«  <•»*  •■■• 
■fcarV  »••  »-r  u^'  •  f-  -:i  ■  «.  .  f  f  ^1  -  *•  I  i  r  •  i-l  t  II. ■•  "Uti-  4  *t>itvH.  th*  •««•«. I  •  •• 
Uk<-n  at  Trur-  ••.  1  |  -*-  .♦  1  t  11  *|  1-  ■»-,  f  •  .  (.»t  »t.»«-  7-  ■  1  mr  .  ,!|*  Hof'l.  w^*  b  *  •» 
Mfl<><t  •»{!  *fil  •«•  '  •  1  .»■ .  1  r-  -  .  f  ••«  •  1  f  •'  »  «• .  i  •jr  «l  it»  |*M  at  lVn-»  ••  •■- 
•a<I  ci«*a  I"  i^'  '  it-t--i».  •*  -  m,  i(  unt,'|'i:ir..  -  .  1  is  a  4<«cnbol  slv«s«  si  Pr>Mi 
tvwa  la  Att^nwt  ts«c    -.<»-vi. 
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Came  di  mare  di  Jfeatmo,  Spallakzani,  Yiaggio  due  Sicilie,  ir,  326,  1797,  Messina. 

bmrtu  orgrhyncku*,  lUriNSJQUE,  Caratteri,  etc.,  12,  1810,  Palermo. 

ItnrH$ tpallanzani,  Rajtxkesqie,  Tndlce,  GO,  1810,  (after  Spallanzani). 

Oxyrrkuw  tpaUansani,  Bonaparte,  Fauna  Itallca,  xxvi,  134,  pi.  136,  f.  1,  1839. 

Qxyrhina  gompkodcm,  VCller  A  Henle,  Plagioetomen,  68, 1838,  Atlantic  Ocean. 

S'ptalu*  rostrate*,  Maori,  Mem.  Ac  Sci.  Napoli,  55,  1819,  Naples. 

Lamtna  ipaUanzani,  GPntiier,  Cat,  viu,  390,  1870. 

Qryrkina  tpallauMMi,  Dumlril,  Elasmobranrhes,  408, 1870. 

CarcManas  tigrit,  Atwood,  Proc.  Bout.  8oc.  Nat  Hist.,  xn,  268,  1869,  Provincetown,  Mass. 

* 

33.  LAMNA,  Cuvier. 
(Porbeagles.  ) 

Imm,  Ctyier,  Regne  Animal,  Ed.  I,  126,  1817,  (curnubicus). 

Lamia,  Risso,  Eur.  Merid.,  123,  in,  1826  (eornubiau,  name  preoccupied). 

Selanonius,  Fleming,  British  Animals,  169,  1828,  (wUJeeri==anjuibicu»). 

Body  short  and  stout,  the  back  considerably  elevated ;  snout  prominent, 
pointed ;  teeth  triangular,  pointed,  entire,  each  one  with  a  small  cusp  on 
each  side  at  base;  one  or  both  of  these  sometimes  obsolete  on  some  of 
the  teeth  in  the  young;  gill  openings  wide;  dorsal  and  pectoral  fins  some- 
what falcate ;  second  dorsal  and  anal  fins  very  small,  nearly  opposite 
each  other ;  first  dorsal  close  behind  the  root  of  the  pectorals.  This 
genus  is  very  close  to  Isurus,  with  which  fossil  forms  seem  to  connect  it. 
Perhaps  the  two  should  be  united  under  the  older  name  Isurus.  {"Xduva^ 
a  kind  of  shark,  from  hifua,  a  horrible  anthropophagous  monster,  a 
bugbear  used  by  the  Greeks  to  frighten  refractory  children.) 

•7.  LAMNA  COBXUBICA,  (fimolln). 
(Porbeagle;  Mackerel  Shark.) 

Snout  conical,   pointed,   rather  longer  than   the  cleft  of  the  mouth ; 

teeth  |£jj  on  each  side;  the  third  tooth  on  each  side  in  the  upper  jaw 

small;  first  dorsal  beginning  over  the  axil  of  the  pectorals.  Color  bluish 
gray,  A  large  and  fierce  pelagic  shark  reaching  a  length  of  10  feet. 
North  Atlantic  and  North  Pacific,  occasionally  taken  on  tho  coast  of  New 
England  and  southward;  not  rare  in  California,  (cornubicuti,  from  Corn- 
wall, from  which  region  the  species  was  early  described.)  (Eu.) 

S/hu/nji  iiirnMhUmi  *,  Cnkun,  Sy«t.  Nat.,  i,  1197, 1788,  shores  of  Cornwall. 

Lamna  a*mnhkay  GPnther,  Cat.,  vm,  :t89,  1K70 ;  Jordan  &  Gilbert,  Synopuls,  30,  1883. 

S>ptalM»  Mttnu,  Bonnaterrk,  Tableau  Kncycl.,  Ichth.,  10,  1788,  Cornwall,  after  Beaumaris  of 

Pennant. 
S»/mtlw>  pemvinti,  W  alb  a  I'M,  Artcdi  Piscium,  517,  1792,  Cornwall,  after  Pennant 
SjiuiIum  monentu,  Shaw,  OJcn.  Zool.,  v,  350,  1804,  Anglesea. 
Sipuilu*  ttlanonv*,  Leacii,  Edinb.  Mem.  Wern.  Soc.,  1819,  n,  pi.  1,  fig.  2,  65. 
txlanuniwt  tr,dk-ri,  Fleming,  British  Animals,  169,  1828,  Lochfyne,  Argyleshire,  il8imu  Ma 


wnen*." 


•  W«»do  not  know  which  of  tho  two  names,  cornubicu*  and  nanu,  haslpriority  ;  wo  follow  usage 
in  retaining  the  name  of  Graelin. 


V.  N.  A.- 
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34.  CARCHARODON,*  Smith. 
(Man-eater  Sharks.) 

Oarcharodon^  Andrew  Smith,  Proc.  Geol  Sue.  London,  v,  86,  1837,  (capengit=earckariaM). 

General  characters  of  Isurus  and  Lamna,  but  with  a  different  dentition, 
the  teeth  heing  large,  flat,  erect,  regularly  triangular,  their  edges  serrated; 
first  dorsal  moderate,  nearly  midway  between  pectorals  and  ventrals; 
second  dorsal  and  anal  very  small;  pectorals  large,  ventrals  moderate; 
caudal  peduncle  rather  stout ;  spiracles  minute  or  absent.  Sharks  of  very 
large  size;  the  strongest  and  most  voracious  of  all  fishes;  pelagic,  found 
in  most  warm  seas.     («<wapof,  rough;  otfovg,  tooth.) 

68.  CABCHARODON  CABCHABIAS,f  (Linnaeus). 
(Man-eateb  Shirk;  Great  White  Shark.) 

Body  stout,  depth  about  5}  in  total  length;  mouth  very  large;  both 
jaws  with  5  rows  of  large,  triangular,  serrated  teeth,  those  in  the  lower 
jaw  narrower,  about  it  in  each  row ;  first  dorsal  somewhat  behind  pec- 
torals ;  caudal  fin  large  and  strong.  Color  leaden  gray ;  tips  and  edges  of 
pectorals  black.  One  of  the  largest  of  the  sharks,  reaching  a  length  of 
30  feet.  It  is  found  in  all  temperate  and  tropical  seas,  and  is  occasionally 
taken  on  our  coasts,  both  in  the  Atlantic  and  the  Pacific.  One  caught 
near  Soquel,  California,  was  about  30  feet  long  and  had  a  young  sea  lion, 
weighing  about  100  pounds,  in  its  stomach,  (icapxapiac,  an  old  name  of 
Carcharhinu8  lamia  and  of  other  man-eating  sharks. )  (Eu. ) 

Lamia,  Rondelet,  Hist.  Poiss.,  305,  1558,  good  figure,  Nice,  Marseilles. 

Squalm  carcharui*,X  LiNN.«us,g  Syst.  Nat.,  Ed.  x,  1758,235,  Europe,  after  Artedi. 

Carchariaa  veru$,  Agassiz,  Poiss.  Foss.,  in,  91, 1836. 

Carcharodon  rimdeleti,  IuTlleb  &  Henle,  Plagiostomcn,  70, 1838,  after  Rondelet,  Mediterranean 

Sea  and  Atlantic  Ocean. 
Carcharodon  rondtltti,  OCNTHRn,  Cat.,  vm,  392,  1870. 

Oarcfutriai  atwoodi,  Storbr,  Proc.  Boat.  Soc.  Nat.  Hist.,  n,  1848, 71,  Provincetown. 
Carcharodon  carcharin^  Jordan  &  Gilbert,  Synopsis,  875,  1883. 
Carcharodon  capensix,  Smith,  111.  ZoOI.  6.  Africa,  pi.  4,  1842,  Cape  of  Good  Hope. 
Carcharodon  *mithi,  Bonaparte,  Selach.  Tab.  Anal.,  9, 1839,  after  Smith. 

Family  XVI.  CETORHINIDJS. 
(The  Basking  Sharks.) 

Sharks  of  immense  size,  with  tho  gill  openings  extremely  wide,  extend- 
ing from  the  hack  nearly  to  the  median  line  of  the  throat,  all  of  them  in 


*  One  species  of  this  genus,  Carcharodon  megalodon,  now  extinct,  must  bare  reached  a  far  larger 
aire  than  the  living  Carcharodon  carcharia*.  Its  teeth  are  found  in  great  abundance  in  tertiary 
deposit*  along  the  coast  of  South  Carolina. 

t  A  good  account  of  this  speck*  is  given  by  Dr.  W.  B.  Stevenson,  Proc.  Vassar  Brothers  Sci.  8ocM 
Poughkeepsie,  1KM,  and  in  the  American  Naturalist  for  the  same  year. 

|  This  species,  well  figured  by  Rondelet,  and  described  by  Artedi.  and  alter  him  by  Linnams, 
seems  to  have  l>een  loxt  sight  of  by  subsequent  writers  from  17f»8  to  183H,  the  various  reference* 
to  Squalus  carcharias,  between  Linuivus  and  MUller  &  Uenle,  belonging  chiefly  to  (\trcharia* lamia, 
The  true  Squalus  carcharias  of  Liuufvus  is,  however,  unquestionably  the  CarchartHlou. 

I "  Jonani  Prophetam,  ut  veteres  Herculem  trinoctem,  in  hujus  ventriculo  tridui  •patio, 
verosimile  est." — Limueut, 
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front  of  the  pectorals;  mouth  moderate,  the  teeth  very  small,  numerous, 
conical,  without  cusps  or  serratures;  no  nictitating  membrane;  spiracles 
very  small,  above  the  corners  of  the  mouth;  first  dorsal  large,  midway 
between  pectorals  and  ventrals;  second  dorsal  and  anal  small;  caudal  fin 
lunate,  the  upper  lobe  considerably  the  larger;  caudal  peduncle  keeled ; 
pectorals  aud  ventrals  large.  Brain  very  small.  A  single  genus,  with 
probably  but  one  species;  the  largest  of  living  fishes,  pelagic,  inhabiting 
the  northern  seas.    (Lamnid<e,  part,  Gun t her,  vm,  394,  genus  Selacke.) 

35.  CETORHINUS,  Blainville. 
(Basking  Sharks.) 

/Tfcroro*,*  lUrncK&QUK,  Carattcri,  11,  1810,  (aiujioca). 

CUorJUmu,  Blain villi,  Journ.  Phys.,  1816,  264,  (gtauteri  =  maximut). 

Ssfaeto,  Ci'ViEK,  Regno  Animal,  Ed.  i,  129,  1817,  (maxima). 

FrfsprxMojms,  Couch,  Hist  Brit.  Fish.,  I,  67,  1861,  (ratkleighanu*  =  maximui). 

The  characters  of  the  genus  are  included  above.  (tfr/rof ,  whale;  /J/V17,  a 
shark  (Squatina),  from  /!»/»;?,  a  file  or  rasp,  the  rough  skin  of  the  shark  being 
used  for  polishing  wood  and  marble.) 

•9.  CETORHINUS  MAXIXUS,  (Gunner). 
(Baseinq  Shark;  P£lerin;  Elephant  Shark;  Bowk  Shark.) 

Body  rugose,  the  skin  very  rough  with  small  spines;  head  small;  snout 
blunt;  eyes  small ;  teeth  in  6  or  7  rows  in  each  jaw ,  about  200  in  each  row ; 
first  dorsal  large,  triangular,  over  the  space  between  pectorals  and  ventrals ; 
second  dorsal  much  smaller,  rather  larger  than  anal;  pectorals  long,  tail 
large.  Gill  rakers  slender,  long  and  close  set,  resembling  whalebone 
(hence  the  name  Bone  Shark).  Largest  of  the  sharks,  reaching  a  length 
of  nearly  40  feet ;  found  in  tho  Arctic  seas,  straying  Houthward  to  Portugal, 
Virginia,  and  California.  Occasionally  taken  by  whalers  in  Monterey  Bay. 
It  is  in  general  a  rare  species,  but  gregarious  in  tho  breeding  season,  num- 
bers swimming  together  on  the  surface,  sluggishly,  like  logs,  (maximus, 
greatest.)  (Eu.) 

SquaJit*  marimuM,  Gunner,  Trondhjem  Sclakabskr.,  in,  33,  1765,  Coast  of  Norway. 

SeUtchun  maximut,  Storer,  Fish.  Mans.,  220,  1867. 

Selaek*  maxima,  Gunther,  Cat.,  vm,  394,  1870. 

Ceturkmu*  maxim**,  Jordan  it  Gilbert,  Synopsis,  31,  1883. 

Sqmdu*  fwmerianut,  Blainvillk,  Jour,  do  Phys.,  1810,  256,  after  Gunner. 

Squaltu peitgrimu,  Blainville,  /. «.,  1*10,  257,  Europe. 

Squalua  homiantu,  Blainville,  /.  c,  1810,  2.77,  after  Everard  Home. 

CHorhinuM  ihavianu*,  Blainville,  /.  c,  1816,  264,  after  Shaw. 

&j*aiuM  iaodu*,  Savf.rio  Maori,  M«>m.  della  R.  Ac.  Sci.  Napoli,  1819,  i,  55,  pi.  1,  fig.  1,  aud  pi.  2, 

fig.  2,  Naples. 
&ptal*»  elepha*,  Le  Sueur,  Jour.  Ac.  Nat.  Sci.  Phila.,  u,  343,  1821,  New  Jersey. 
Sqwiltu  cttaixw,  Gronow,  Cat.  Fishes,  6,  18.">4,  Norway. 

Squdlna  rashleighamu,  Couch,  Trans.  Linn.  So<'.,  xiv,  91,  1825,  Cornwall,  (a  monstrosity). 
Acanlhuu  llaincUUi,  Capello,  Plagiostomos,  i,  21,  1866. 
PtAyprvopu*  macer,  Couch,  Hist.  Brit.  Fishes,  1,  67,  1861,  England. 

•The  description  of  Tefrora*  is  apparently  tauen  from  hearsay,  and  applies  to  no  known  shark. 
It  comes  nearest  the  present  species,  but  may  bo  melange  of  Imru*  and  lleptranchias.  We  have 
therefore  hesitated  to  substitute  Tetnnra*  for  Cttorhinu*.  Tetrora*  amju>ra  is  described  as  having 
"two  dorsals;  one  anal;  four  gill  opening*;  tail  unequal,  oblique;  snout  blunt;  teeth  rasp  like; 
a  ke*l  on  each  side  of  tail;  eyes  very  small:  gill  openings  rather  large;  length  about  6  feet. 
Called  Angiowa  at  Palermo,"  The  name  Anciova  is  now  applied  at  Palermo  to  Hej>tranchia»  c»n#r«w, 
according  to  Prof.  Doderlein. 
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Famih   XVII.  KHINODONimt:. 
<Tiir.  W 11  Air.  Hhakka.  > 

Origin  of  the  first  dorsal  tin  somewhat  in  advance  of  the  teutrals:  lit 
second  small,  opposite  the  anal  ;  both  without  spines;  a  pit  at  th»  f«*t  *f 
the  caudal;  lower  lobe  of  the  caudal  well  developed;  •idea  of  lb*  tail  »iii 
a  keel ;  no  uictitating  membrane;  spiracle*  very  smell  .  mouth  ai»d  t***«l» . . 
near  tho  extremity  of  the  snout ;  teeth  very  small  aud  uutueroas.  r«*a«ra: 
gill  openings  wide,  the  last  <»ue  aho\e  the  hsac  of  the  |w<ctorals.  Ur^ 
•harks,  of  warm  seas.  Two  apecirs  are  known,  /»*!•«*{«•  fa-jmat.  fr^tu 
the  Capo  of  ttood  Hojie,  and  the  following.  (  ICiiimj|m»mii»  » ,  <tui*tb*f 
Cat.,  VIII,  306). 

«    Tfwih  aach  rarunr*!  l*<k«*H  an- 1  •-  «•!«-!>  |b4o(«I.  •w<»IWa(  *a4  alik  •  b~li.a-  i»  r- 
Ut*  la  fn«ut  mine  fruni  iu  l-w».  Mi.  mt  ■•«.!» 

36.  MICRISTODUS,  ((iilh. 

Mi«v«*M«v«,  iilLL,  Pn«-.  Af.  Nat.  *rl.  Ptilla.,  IMA.  177.  (jw«rfW*t:. 

This  genus  is  known  from  its  teeth  only.    These  are  desert  lied  as  fat 
lows:     "The  teeth  are  fixed  aud  extremely  minute,  the  largest  little  asure 
than  a  lino  in  length  (in  a  shark  2U  feet  long)  and  decrease  towards  tW 
ends  of  the  jaw;  they  are  disposed  in  regularly  trauatrtse  rows,  of  wbare 
there  are  164  to  lt»7  on  each  side,  while  in  front  there  are  13  U>  U»  in  each 
transverse  row;  each  tooth  is  recurved  backward  and  acute h   puiau«l 
swollen,  aud  with  a  heel-like  projection  in  front  rising  from  tla  taaa* 
((Jill.)    (m«a^<,  small;  \»ri^t  au  upright  projection;  >'^»f,  tooth 

;o.  sit  kihtodi  *  rise  t*ti*.  <ihi. 

A  very  large  shark  found  in  thettulf  of  California.     No  description  ha* 
Iweu  given,  and  only  the  teeth  are  yet  known.     \pmmcUil**,  apotted.  1 
•,  (itix.  I*?..     \«    Nat.  >  i   ItnU  .  l^/>.  177,  Oulf  of  California. 


Order  F.  C  VCL(  >SP<>XI>YLI. 
(Tut  Cvci.« •-*!•« i.m»\  1.1  »fs  Sharks.) 

Calcareous  lamelld*  arranged  in  one  or  more  concentric  aeriea  «»r  ring* 
alto  at  a  central  a\i*  in  each  \t»rt«*hra.     Spiracles  preaeut.     Anal  tin  want 
ing.     Dorsal  tin*  -.  with  or  w  ithoiit  apmc.     As  here  undcrMood.  the  onlcr 
t'yclotpondj/h  includes  the  nluirkft  of  the  groups  called   CyW«M/«»a<f  e/i  aud 
Tfrio&pondf  /•  hy  llassr.    The  \rrtcbr*r  in  the  raya  show  similar  structure 
and  it  is  probably  fr<>tn  shark*  of  this  group  that  the  Uatoidei  ate  de 
seended.     (at  »>.-  .  circle  :  --  i-'i '»-  ,  vertebra.  > 

KaN  I  !.!>•*   mi   (\(  I.oMi>M»YI.I. 

a>  ClciaafvaMU      \*tU*  r*   «.tl.  tl  «■  •  »1  or um<-ll«  •rr«b^f«J  iu  •  riA|  at»-«t  U»»<*«tr» 

alia.     f<nl<iral  r.ii«  u  fiiii!.  i.  t'\f  •(*]•:    f  lr.  |  :j  ?,  .|.  h>>!      Aiultiilartt ,  *|«ra>  *■• 
lifiat  .  »■•  ai<  t;t*t*ujr  r  i<n.»  r*w  ,  nil  >  \~:nuf  t--fu«»  |«* I***!*;  «a*4aJ  l*»l  apaar'i 
ta«  U«»r  '.oU-  litt:>  «!**•;  j.-l 
S.   lH«aal  as*  aara  |*u«m1o1  «itL  •  •lout  •fna*-.  tb>  f.r»t  4>raal  tmi  la  arftaav*  «•€  «•*!#»> 

sVtiauaa.  i««»i 
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bb.  Dorsal  fins  without  spine,  the  first  dorsal  orer  or  in  adrance  of  rentrals. 

e.  First  dorsal  much  before  rentrals;   skin  moderately  rough. 

Dalatiiojk,  xix. 

ee.  First  dorsal  opposite  rentrals;  skin  with  thorn-like  tubercles. 

BCHINOaHINIDJK,  XX. 
Tkcto*to*dtli  (tcxtm?,  a  builder;  oiroWvAoc,  rertebra) : 
an.  Wrtobrn*  with  the  calcareous  lamella}  ranged  in  several  concentric  series  or  rings  about  a 
central  axis  ;  pectoral  fins  very  large,  expanded  horizontally  and  extended  forward  at  * 
base  in  front,  giring  the  body  the  form  of  the  flattened  disk  of  the  rays;  the  anterior 
extension  separated  from  the  neck  by  a  deep  notch,  in  which  the  gill  openings  lie  ;  no 
anal  fin  ;  dorsal  fins  small,  posterior;  mouth  broad,  anterior.  Squatinid.c  xxi. 

Suborder  CYCLOSPONDYLI. 

Family  XVIII.  SQUALID2E. 
(The  Dog-fishes.) 

Body  more  or  lees  elongate.  Head  depressed. .  Eyes  lateral,  without 
nictitating  membrane.  Month  inferior,  rather  large, arched,  a  deep  groove 
on  each  side.  Teeth  compressed,  variously  formed.  Nostrils  inferior, 
separate  ;  spiracles  rather  large ;  gills  openings  moderate,  all  in  front  of 
the  pectoral  fins.  Dorsal  fins  2,  each  armed  with  a  spine ;  the  first  dorsal 
in  front  of  the  ventrals;  anal  fin  wanting;  caudal  fin  with  the  lower 
lobe  small  or  obsolete ;  ventral  fins  inserted  posteriorly,  not  much  before 
second  dorsal.    Oviparous. 

Genera  6  or  more ;  species  about  15 ;  rather  small  sharks,  chiefly  of  the 
Atlantic.  These  sharks  represent  a  comparatively  primitive  type,  appar- 
ently not  descended  from  any  other  existing  Squall.  (Spinacida;,  part, 
Gunther,  Cat.,  vin,  417-425.) 

a.  Body  rather  elongate;  no  fold  of  akin  along  side  of  belly;  dorsal  spines  both  directed  back- 
ward. 
h.  Upper  tooth  simple,  without  smaller  cusps  at  base. 

c.  Teeth  alike  in  both  jaws,  anbquadrate,  each  with  a  nearly  horizontal  cutting  edge 

and  a  point  directed  on t ward.  Squalus,  37. 

re.  Tooth  unequal,  the  upper  very  small,  narrow,  and  lanceolate,  erect,  the  lower  more 
or  less  oblique;  dorsal  spines  hidden  in  the  skin.  Crntbosotmnus,  38. 

M>.  Upper  teeth  each  with  1  or  2  small  cusps  at  base  on  each  side. 

d.  Teeth  unequal,  the  upper  erect  and  tricuspid,  the  lower  oblique.     Etmoptrrits,  39. 
tU.  Teeth  equal,  very  wrnall  and  pointed.  O.ntroscyllhtm,  40. 

37.  SQUALUS,  (Artedi),  Linnieus. 

RpuilttA,  (Artkhi)  LiXN.txp,  x,  1758,  233,  (includes  all  sharks). 

K/m<i/m«,  TlAVixwotF.,  Caratteri,  etc.,  13,  \H\Ot-(acanthia*  and  uyalo\  first  restriction"  of  the  name 

S/»«i/mx,  to  Kpociorf  with  Hpirarles  and  without  anal  fin). 
Araitfhorhinu*,  Bi.aixvii.le,  Journal  de  Physique,  181C,  203,  (acanthUi*). 
Ar,i,ithia*,  RiKKO,  Eurnpp  Meridionalc,  lit,  131,  1820,  (acanthia*). 
FHi»sti<},irn»,  r,iLL,Proo.  Ac.  Nat.  Sci.  Phlla.,  1802,  49C,  (uyaiv). 

Kody  rather  Blender.  Month  little  arched,  with  a  long,  straight,  deep, 
oblique  groove  on  each  side  ;  no  labial  fold.  Teeth  rather  small,  all  sim- 
ple, equal  in  the  two  jaws,  their  points  so  much  turned  aside  that  the 
inner  margin  forms  the  cutting  edge.  Spiracles  rather  wide,  just  behind 
the  eye.  Fins  moderately  developed,  the  first  dorsal  larger  than  the  sec- 
ond, mnch  in  advance  of  the  ventral  fins,  which  are  behind  the  middle  of 
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the  body,  although  in  advance  of  the  second  dorsal.  Dorsal  spines  strong, 
not  grooved.  Tail  scarcely  bent  upward.  Small  sharks  abounding  in 
the  temperate  seas ;  4  or  5  species  known. 

The  Linnsean  genus  Squalus  was  first  subdivided  by  Rafinesque,  who 
restricted  the  name  to  those  species  with  spiracles  and  no  anal  fin,  the 
type  being  Squaliu  acanthias.  This  gen  us  must  therefore  be  called  Sq*alus 
and  not  Aoanthias.    (squalus,  shark,  a  word  cognate  to  the  Greek  yaXff.) 

a.  Spine  of  first  dorsal  about  j  the  height  of  the  fin,  second  al>out  |;  some  of  the  white  spots 
on  ttack  usually  persistant  through  life.  acanthias,  71. 

aa.  Spine  of  first  dorsal  }$  to  %  the  height  of  the  fin,  that  of  the  second  dorsal  about  %'• 
whlto  8[>otfl  on  back  usually  disappearing  with  age.  sucelii,  72. 

71.  SQUALUS  ACANTHIAS,  Linnaeus. 
(Dogfish ;  Picked  Dogfish  ;  Bonkdoo;  Skittle-doo.) 

Body  slender ;  snout  pointed ;  head  6£  in  length ;  depth  about  8.  Dor- 
sal spines  rather  high,  that  of  the  first  dorsal  about  }  height  of  fin,  the 
second  dorsal  spine  about  I  height  of  fin.  Slate  color  above,  pale  below, 
back  with  oblong  whitish  spots,  especially  in  the  young,  these  rarely  all 
obsolete  in  the  adult.  L.  2  to  3  feet ;  weight  5  to  15  pounds.  A  small 
sharp-toothed  shark,  ranging  widely  in  the  Atlantic,  very  abundant  along 
the  shores  of  the  Northern  and  Middle  States,  and  taken  as  far  south  as 
Cuba.  From  its  livers  "  Dogfish"  oil  is  extracted.  It  feeds  largely  on 
herrings.     (uKavdlac,  an  old  name  from  uKavtia,  spine.)  (Eu.) 

Sipmlm  acanlhuu,  LiNXJWS,  Syst.  Nat.  Ed.  x.,  1758,  i,  233,  Coast  of  Europe. 

Sqnalw  acanthia*,  Jobdan  A  Gilbert,  Synopsis,  1G,  1883. 

ActmthUu  amcricanut,  Stoker,  Mem.  Am.  Ac,  ii,  1846,  606,  Massachusetts. 

Acanthia*  americami*,  Storeb,  Fish.  Mass.,  232,  1867. 

Acanthuu  rulgari*,  Risso,  Eur.  Merid.,  m,  131,  1826,  Nice. 

Acantkia*  vulgaris,  GVnTilER,  C**~,  viu,  418,  1870. 

72.  SQUALITS  SUCKLII,  (Girard). 

(California  Dogfish.) 

Very  similar  to  the  Atlantic  species,  S.  acanthias,  but  with  the  dorsal 

spines  lower,  the  first  about  £  the  height  of  its  fin,  the  second  about  i. 

Gray,  the  fins  usually  edged  with  black  ;  young  with  white  spots  on  the 

back,  which  usually  wholly  disappear  with  age.     Aleutian  Islands  to 

Santa  Barbara,  very  abundant,  similar  in  habits  to  the  preceding,  and 

likewise  producing  "  Dogfish  "  oil.     A  similar  species,  possibly  the  same, 

S.  fernandmus  (Molina)  occurs  in  Chile.     (Named  for  Dr.  George  Suck  ley, 

a  naturalist  on  the  U.  S.  Pacific  R.  R.  Survey.) 

Spinax  (Acanthia*)  Kucklii,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1854, 196,  Fort  Steilacoom,  Wash- 
ington. 
Gqualm  tncklii,  Gill,  Proc.  Ac.  Nat.  Sci.  Fhila.,  1862,  499. 
Acanthias lucklii,  Girard,  Pacific  K.  It.  Survey,  308,  1858. 

38.  CENTROSCYMNUS,  Bocage  &  Capello. 

Centrotqfmnnn,  Bocaok  A  Capello,  Proc.  Zotfl.  Soc.,1864,  263,  (mlolepis). 

Dorsal  fins  each  with  a  spine,  which  is  hidden  in  the  skin  ;  mouth  wide, 
but  little  arched ;  a  long,  deep,  straight,  oblique  groove  on  each  side  of 
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month.  Teeth  of  lower  jaw  oblique,  with  the  point  more  or  less  directed 
outward.  Upper  teeth  lanceolate,  on  a  quadrangular  base,  with  a  sin- 
gle cusp.  Spiracles  wide,  behind  the  eye.  Gill  openings  narrow.  (Ktvrpoir, 
spine;  atdftvoc,  an  ancient  name  of  some  shark,  from  oubftvoc,  a  lion's 
whelp.) 

78.  CENTB08CTMNU8  CCELOLKPI8,  Bocage  ft  Capello. 

Labial  groove  prolonged  forward,  but  separated  by  a  broad  space  from 
that  of  the  other  side.  Upper  teeth  very  small,  narrow,  and  lanceolate. 
Distance  between  the  nostrils  rather  less  than  I  the  length  of  the  pneoral 
portion  of  the  snout.  Lower  angle  of  the  pectoral  rounded,  not  produced. 
Dorsal  fins  short,  especially  the  first,  the  length  of  which  (without  the 
spine)  is  only  about  £  its  distance  from  the  second ;  extremity  of  the  ven- 
trals  below  the  end  of  the  second  dorsal.  Scales  on  the  head  and  nape 
with  stria,  the  others  smooth,  with  a  depression  at  the  base.  Uniform 
blackish  brown.  (Giinther.)  Coast  of  Portugal  and  neighboring  parts 
of  the  Atlantio,  occasionally  taken  in  deep  water  off  Gloucester,  Mass., 
and  off  the  banks  of  Nova  Scotia.    (*otf,of,  hollow  ;  Act/?,  scale.)        (Eu.) 

Centro*ymnu»  ctrlolepi*,  Bocaoe  k  Capello  ,  Proc.  Zotfl.  Bog.,  263, 1864,  Portugal. 
Omtropkonu  ctrlolepit,  Gf  wtiier,  Cat,  vm,  423,  1870. 
Otmtromrym***  cadolepit,  Jordan  6  Gilbert,  Synopsis,  17, 1883. 

39.  ETMOPTERUS,  Rafinesque. 

Hmopfcnu,  Rafinesque,  Carat  ted,  etc.,  14, 1810,  (acnleatu*). 
Spinax,  CuviEt,  Rfcgno  Animal,  Ed.  i,  129,  1817,  (acanlhia*  and  tphuut). 
8pimax,  MPller  St  flEffLE,  Plagioatomen,  86, 1838,  (tpmaj). 
Aranthitlium,  Lowk,  Proc.  Zool.Soc.  London,  1839,  91,  (puttilttm). 

Mouth  little  arched.  Teeth  of  lower  jaw  with  the  point  so  muoh  turned 
aside  that  the  inner  margin  of  the  tooth  forms  the  cutting  edge;  upper 
teeth  erect,  each  with  a  long  pointed  ousp  and  1  or  2  smaller  ones  on  each 
side;  spiracles  wide.  Two  species,  in  the  Atlantic.  (Irfiayov,  to  cut; 
nTEftov,  fin,  the  original  type  having  frayed  fins.) 

74.  ETMOPTEBl'8  PUSILLl  S,  (Lowe). 

Body  smooth,  scales  very  small,  each  with  a  minute  tuberosity,  but  with- 
out spines ;  first  dorsal  fin  much  shorter  than  the  second,  midway  between 
second  dorsal  spine  and  the  eye;  tail  relatively  shorter  than  in  E.  spina* , 
its  length  less  than  the  space  between  the  snout  and  the  origin  of  the  pec- 
torals; color  brown,     ((tunther.) 

The  Blake  took  a  single  individual,  believed  to  belong  to  this  species, 
at  Station  CVIII,  off  St.  Christopher,  in  208  fathoms.  It  had  previously 
been  known  only  from  Madeira  and  Cuba,  and  the  Travailleur  found  it  at 
the  Cape  Verdes  at  about  290  fathoms.    (Goode  &  Bean. )    (pusillus,  weak. ) 

Aetmlhuhum  pusillnm,  Lows,  Proc.  Zoill.  Soc.  London,  1839,  91,  Madeira. 
Spinas i>H*illuay  GTstiikr,  Cat.,  vm,  425,  1870. 

kdlianu*,  Port,  Memorias,  u,  340,  1861,  Cuba. 
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40.  CENTROSC YLLI VM ,  Muller  *  Ileal*. 

MfLLit  *  Hsmlr,  tfysleeistJsras  Bssrarvibasc***  »!■»><»<  i—a.  1M.  UBS.    «*. 


rirsj). 

Teeth  equal  in  both  jaws,  very  small,  straight,  pointed,  earn  with  I  «* 
2  amaller  cusps  on  each  aide  at  base;  month  crescent  shaped,  vita  » 
atraigbt,  oblique  groove  at  iu  angle;  spiracles  moderate;  gill  oprara** 
rather  narrow  ;  dorsal  ilus  •mall,  each  with  a  strong  spine;  the 
dorsal  entirely  behiud  the  vent ra la.  One  species,  in  the  Arctic 
(*ivTport  spine,  <t«i-a/<o»  ,  Scy  Hi  mm,  an  allied  genus,  from  *••  >.**>.  to  trad 
or  tear  to  pieces.) 

74.  tEXTftOHfYLLIta  PA  BMC  II,  (Heiahaeiii 

Body  covered  with  minute  stellate  ossification;  dorsal  Ana  short,  with 
at rong  spines;  second  dorsal  behind  ventrals;  eolor  nearly  black:  Ur**a 
land  Seas,  southward  in  deep  water ;  occasionally  taken  off  <i  loacweter  and 
off  the  Nova  Scotia  Hank*.     (Named  for  Otho  Fabric  i  us,  a  l>aniah  aetata}- 
1st,  too  first  to  study  the  fUhes  of  Greenland.) 

lH'/*>irN>  IUissasw.  1*1,4   Via.  Krkk.  T<*h  .  !«*,  in,  %n.  OreteleedL 
<  W wmyOmm /J*rvM,  UfaTNta.  «'»t.,  mi,  42ft,  l»7»». 
t^m^mmjUmmm  /*>» u w,  Jossan  A  lit  Lift  ST,  SyaussM,  l«\  l**X 

Family  XIX.   DALATIID.K. 

(Tub  Scymxoid  Suarxs.  ) 

Sharks  with  no  anal  fin  and  with  2  dorsal  fins,  each  without  spin*. 
fins  all  small :  tjill  openings  small,  entirely  in  advance  of  pectoral* :  mouth 
bat  little  archil ;  a  loiitf. 'deep,  straight,  oblique  grout  e  on  each  side  «f 
it;  spiracles  present.  Oviparous,  the  eggs  without  horny  ca***  «at  feast 
in  8omxio*C9).  Vertebra*  cvclospondylou*.  The  aWncc  oi  dorsal  spine 
chiefly  distinguishes  thin  family  from  the  tkjUAi.m  •.,  of  which  tb**s>  atr 
somewhat  degenerate  allies  (ieuera,  5:  species,  at  tout  lo.  m«Mtl>  of  the 
North  Atlantic,  some  of  them  reaching  a  large  size.  (8i*t>Aiii>.f..  part, 
(iunther,  Cat.,  viu.  Vj:>-l'«J.) 

«.  Fin*  <l'«n«l  tu'i  li  in  flvati'*-  «f  vntrsli. 

».   I'|^vr  I'-t'i  ti«rr  ■«.  th*    1   irf  •jii*ilr*t^.  « lib  •  K-»r1ti«fit*l  mIc*  r^-lis*  is  a  j»«»t 
dlivt  i<  t  ^it*  aH.  l--l»  »■  iy  r<4*ta«t,  th*-  ftn»  »rry  muaII.  t»»  tl.««*U  *l*4tt  r^**' 
skis  ni  *l-  rjkt«-lt  r  >ui;h  |t>asa  •«•»  41 

41.  S0MN10SUS,  Le  Sueur. 

/»■■■■  wi,  l.c  J»i  r-  »,  J   ur    V     N«t    Si    t'l.i'a  .  !•!■.  1.  TTZ  •!'**•?***+     mi  uplAii 
£4Mir«,  W  -i..  If  .     IV-.:    n,     N*t    lift  .  11.  1TI.  1M7,  !nUilkM     n„*  .^jLAmu 
UwrfH^  Mr  LI  1  ■   %  III  hi  i,  |\*.     .«t    n.rft,  >:    1»>.  (*.-^J«»     ■»t..»>ljin. 
It!    I    I  pi  Hi  I,  Olll.   I'r>-       \       N*l.  ^    1     I'hlU  .  |*».|    .M.  1  "•*>*«■■ 

llody  thick  and  cltuii*\;  mouth  trau*\tr»e,  little  arched,  with  a  deep, 
straight  groo\e  rtinnini;  backward  from  its  angle;  nostrils  near  the 
extremity  of  the  snout  :  jaw*  feeble;  teeth  iu  upper  Jaw  small,  narrow, 
conical ;  lower  teeth  numerous,  in  two  or  more  series,  too  point  so  mark 
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turned  aside  that  the  inner  margin  forms  a  cutting  edge,  which  is  entire ; 
spiracles  moderate  J  no  niotitating  membrane ;  gill  openings  narrow ; 
fins  all  very  small,  the  ventrals  between  the  dorsal  fins ;  skin  uniformly 
covered  with  minute  tubercles.  Tail  short,  much  bent  upward.  Eggs 
large,  soft,  globular,  without  shell,  dropped  in  the  ooze  on  the  sea  bottom. 
Species  2,  of  the  Northern  Seas.    (Latin  somniosus,  sleepy?) 

76.  SOHNIOSUS  MICROCEPHALIA,  (Bloch). 
(8leeper  Shark;  Nurse.) 

Body  robust,  rapidly  tapering  behind ;  greatest  depth  a  little  more  than 
£  the  length;  head  somewhat  less;  mouth  moderate,  upper  jaw  with  5 
rows  of  small  sharp  teeth,  which  are  incurved  and  lancet-shaped  ;  lower 
jaw  with  2  rows  of  broad,  quadrangular  teeth,  divided  in  their  centers 
by  a  perpendicular  ridge  and  directed  outward,  about  26  teeth  on  each 
side;  fins  small,  the  first  dorsal  about  as  large  as  the  ventrals  and  larger 
than  the  second  dorsal ;  pectorals  short,  caudal  short  and  bluntish.  L. 
about  25  feet.  Arotic  Seas  south  to  Cape  Cod,  Oregon  and  France;  a 
huge  clumsy  shark,  not  rare  northward.  An  enemy  to  the  whales,  biting 
out  large  masses  of  flesh  from  their  bodies.     (jwcpbr,  small ;  Kt<p<iVii}  head.) 

(Eu.) 

SqualuM  microcephalia,  Bloch  A  Schneider,  Syit.  Ichth.,  135, 1801,  Northern  Seas. 

Somniomt  brreipmna,  Le  Sueur,  Jour.  Ac.  Nat.  Sci.  Phi  hi.,  i,  122,  1818,  Massachusetts. 

Siymnn*  brtripmna,  Storer,  Fi»he«  Ma**.,  235,  1867. 

SifHaln*  boreali*,  Storesby,  A  ret,  Reg.,  i,  pi.  15,  figs.  3  and  4,  1820,  538,  Arctic. 

Ltrmargwt  bortali*,  Gf  ntiier,  Cat.,  vm,  426, 1870. 

SqmJu*  glacial*,  Fader,  Fist  ho  1*1.,  23, 1829,  Iceland. 

Squahu  nortevgianuf,  Blainville,  Faun.  Francaise,  61, 1828,  Norway. 

Leiodon  cchmatHin,  Wood,  Proc.  Boet.  Soc.  Nat.  Hist,  n,  174,  1847. 

Family  XX.     ECHINORHINID.E. 
(The  Bramble  Sharks.) 
Characters  of  the  family  included  below  in  those  of  the  single  genus. 

a.  Firnt  dornal  opposite  voiitralit,  l»oth  ftiiH  very  Hmall.     Tooth  equal  in  tho  two  jaw*,  vory 
oblique;  skin  with  acattered  round  tubercles,  like  tho  thorim  of  bramble*. 

KCJIINORIIIMR,  42. 

42.  ECHINORHINUS,  Blainville. 

FrhinorhinuA,  Blainyili.e.  Bull.  Sci.  Philom.,  1816,  121.  (*pino*u$). 
fr'/Nkx/tu,  A<?A8SIZ,  Poi«wonn  Foaailo*,  ill,  183,  lK3t>,  (npinoans). 

Two  very  small  dorsal  fins  without  spine,  the  first  opposite  the  ven- 
trals; no  anal  tin  ;  skin  with  scattered,  large,  round  tubercles,  surmounted 
by  prickles  like  those  on  a  bramble,  and,  like  them,  leaving  a  scar  when 
detached.  Mouth  crescent-shaped;  a  labial  fold  around  the  angle  of  the 
mouth  and  the  end  of  the  snout.  Teeth  equal  in  both  jaws,  very  oblique, 
the  point  being  turned  outward;  several  strong  denticulations  on  each 
side  of  the  principal  point;  no  nictitating  membrane;  spiracles  small; 
gill  openiugs  of  moderate  width.  A  single  species  of  the  East  Atlantic, 
straying  to  our  coast.     (t.t<>"f,  a  hedgehog,  or  sea  urchin;  fiivv*  shark.) 
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77.  KrM*oKnm  h  nrisoara,  «ia>»ii*i 
Spiraclea  liehind  thr  rvr,  behind  the  vertical  from  the  angle  of  tW 


month.    Teeth  n      .     Doraal  flu*  cloae  together.     Each  tubercle  wiffc  a 
a  mall  spine  in  the  renter.     Brownish  violet,  »Uh  or  without  dark  epot* 
((•Anther.)    A  law  "hark  of  the  Atlantic  coasts  of  Kurope  and  Africa*,  ta 
rather  deep  water:  a  stray  iii<liviiliial  taken  on  Cape  Cod.     I*   l«  met 

AfMhutfteMM.  Cheii*.*  H-.t   X«i  .  IT*-,  ivw  "throe rail/' 

fiAwauMfiiiMM,  Ituiitliti,  4'al  ,  till.,  4>,  I»> 
JSrAMMw-tiaaa  «pfe»«iM,  J--«l<%\  A  titLMBT,  Hjtlo|»ia.  14,  1«I. 

MfMfuWwiu,  B»««*Tracf/  T*t  1    Kik  j«  1. 1. .  I.  hih  ,  II.  |?m,  'the  ocean  " 
JBrManrUMM  ntwi.  Am»arw  Maim.  III*.  %»•!.  H*».  Afrira,  Fato*.  f4mtm  •.  l»*\  Cape  of  Oe*4 
Hob*. 

Suborder  TECT< )SI>ONTI)YLI. 

Character*  of  the  group  given  al»ove.     ( See  page  A3.) 

Family  XXI.  KgUATINID.K. 

iTiik  Axi.ki.  Shark  a. ) 

Ray-like  iiharka.  Ilody  deprc**ed  and  flat,  the  snout  obtuse,  the  mamih 
anterior;  teeth  conical,  pointed.  di*tant;  pectoral  fin*  very  large.  « 
ponded  in  the  plane  of  tlif  body,  hut  uot  adherent  to  the  aide  of  the 
head,  being  deeply  notched  at  the  base :  ventral  fin*  very  large;  doraal 
fins  2,  smalt.  «ul»e«|iial,  on  the  tail  behind  the  vctitraU;  no  anal  fin 
caudal  small;  gill  opening*  wide,  partly  inferior,  partly  hiddeu  by  the 
liaae  of  the  perioral;  apiraclc*  wide,  crescent  a haped,  liehind  thr  ejea. 
noatrilnoii  the  front  margin  of  thesnotu.  with  wkinny  tlapa;  male*  with 
small  prehensile  ap]»cfidage«;  vertehr.r  tcctonpondvloti*.  A  ainglc  gefia* 
among  lit  ing  form*,  h  it h  but  one  a|»ecic4  ao  far  a*  known  :  a  small  shark 
of  lingular  ap|NMraure,  found  in  iiiont  warm  aeaa.  In  appearance,  a*  m 
structure,  thi%  faititlv  11  strict  I  v  intermediate  between  the  •hark*  and  the 
ray*.  It*  n«*an-t  li%  ing  aliie*  ureprobaldy  the  Dai.atiii*  t..  Two  »r  more 
related  geueraare  found  a«  i*«.**il*.     (  Kiiimi»  i  .  <iiiuthcr.  Cat  ,  viu.  IJh  > 

43.  SQUATINA.  Dum.'ril. 
(A nor i.  Fiaiir.*.) 

tl/m-UmA,  <*"%0f%HT  I»»  «i  in,  7  »•!     Ari«lTf  .  1'V  1*"»',  '  !*/•*-•      *;«-tfi».ii 
IfAt^i,  }ltrr«f  ■  4i  i,  <  »>■»■».•  1. \ I  uM  V>    11  *i*  n*-ri,  14.  1*1".   *,-»i/»««) 
IT4I*,,  tKi  ii»  ,  \<    i«m  |»i«iii'i    l':*.m-.>  f»t»'  hi*.  4>-4.  I»7«\  '•,-  rf.*!1 

Character**  of  thr  ^euu*  included  above  \  Sqmtiinn,  the  ancient  name, 
akin  to  the  Kngli<ih  wmili  •••kale"  and  "it4|iiut."t 

7V  Mfl  tTIM  MJt  ATI*4.  -Linnauti 

M     XKfl-H.     \*.ll    l*l»l*  .     S|t   »T       I 

Caudal  fin  triangular,  tht-lourr  lol»-  the  longer:  dorsal*  *hort  and  high  : 
akin  rough,  with  Mn.iiNtitV  prick  lea.  Urgent  along  the  middle  line  of  the 
hack:  eye*«f null  A  ■»  h  \  gra\  .ilM»\etuiur)i  hlot«  bed  and  speck  led  wit  boll  %e. 
white  below.  I..  'J  t«.  :i  frrt  W.irm  *•  a- ;  coiutnoii  in  the  Mediterranean; 
rather  ai'arre  on  <  tti  r  At!ant:c  co.i*t  frmu  Cape  Cod  southward:  rather  com- 
mon on  the  coaAt  of  (\iliforn:a.  i-iN-rialU  fioin  San  Kraneiaro  to  Monterer 

I  •  e 

•Wrtl--  b-'l  kb  •«  wbubuf  tbr«rbAw««lM*|^i..rii;,  li«it  f*-llv«  —hi  l*  r»t*i*l*a  UmI«I««i 
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The  East  coast  form  has  been  named  Squatina  dumfrili,  the  Pacific  form 
Squatina  califomica,  but  all  belong  apparently  to  the  same  species.    (Eu.) 

&ptahu  $qualinn,  Linnsus,  x,  1758,  233,  Coasts  of  Europe. 

Squatina  tern,  Ctjviir,  Regne  Anim.,  Ed.  1, 131,  1817,  after  Linnieus. 

Sqnatma angthu,  Dun  £ril,  Zool.  Aual.,  102,  1806,  after  Linnirus. 

Squatina  d*mfru%  LiSlKun,  Jour.  Ac.  Nat.  Sci.  Phi  la.,  1,  225, 1818,  probably  Florida. 

Zjuatma  California  Ayres,  Ptoc  CrS.  Ac.  Sci.,  1859,  29,  San  Francisco. 

Rhiua  $qnatinat  GPNTHXR,  Cat.,  VIII,  430,  1870. 

Sonatina  angelu*,  Jordan  &  Qilbebt,  Synopsis,  35,  1883. 

Squatina  angel**,  CrviiR,  Regno  Auhnal,  Ed.  n,  369,  1829. 

Sonatina  vulgaris,  Ri880,  Icbth.  Nice,  45, 1810,  Nice. 

Squatina  jlmbriata,  MCller  &  Henle,  Plagiostomen,  101  and  192, 1838,  Mediterranean  Sea. 

Squatina oadata,  Bonaparte,  Fauna,  Ital.,  Peso.,  xxvm,  1840,  Italy. 

Sonatina  japonica,  Bleiker,  Act  Soc.  Sci.,  Indo-Neerl,  m,  Japan. 

Sonatina  Uwi»t  Coucn,  Trans.  Linn.  80c.,  xiv,  90, 1825,  Cornwall. 

Order  G.  BATOIDEI. 
(The  Rays.) 

Gill  openings  inferior,  slit-like,  5  in  number ;  spiracles  present ;  no 
anal  fin ;  dorsal  fins,  if  present,  inserted  on  the  tail ;  body  typically  disk- 
like, broad  and  flat,  the  margin  of  the  disk  being  formed  by  the  expanded 
pectorals;  tail  comparatively  slender,  the  caudal  fin  small  or  wanting. 
Vertebra?  cyclospondylous.  With  the  exception  of  the  RAJiDiE,  most  or 
all  of  the  rays  are  ovoviviparous.  (Suborder  Batoidki,  Gunther,  Cat., 
VIII,  434-498.)     (drirof,  a  ray,  ddof,  likeness.) 

a.  Sarcura  (rop£,  flush  ;  ovpa,  tail).  Tail  comparatively  thick,  with  2  dorsals  and  a  candal  fin; 

no  serrated  caudal  spine. 

b.  Snout  saw-like,  much  produced,  flat,  armed  with  strong  teeth  on  oarh  side,  set  at  right 

angles  to  it*  axin;  body  somowhat  shark-liko,  the  dink  gradually  pawing  into  the  tail. 

Pristid*:,  xxii. 
bb.  Snout  not  paw-like. 

c.  Electric  organ*  nlwent;  pkin  not  perfectly  smooth. 

'I.  Species  ovoviviparous,  tho  young  developed  within  the  body  of  the  parent. 

Disk  passing  gradually  into  the  long  stout  tail;  pectorals  not  extending 

to  the  Bnout.  RlltNODATID.K,  XXIII. 

»hl.  Species  oviparous;  the  eggs  deposited  in  wheelbarrow-«liaj>ed  leathery  egg- 
caws;  disk  abruptly  contracted  at  base  of  the  tail;  pectorals  extending  to 
thcpnout.  Rajid.k,  xxiv. 

rr.  Klectrie  organ*  present;  a  structure  composed  of  honeycomb-like  tubes  between 
p«'ctoral  fins  and  hjmd;  tdtin  perfectly  smooth.  Narcoiiatip*:,  xxv. 

aa.  Masticira  (na<rri(,  whip,    oupa,  tail).  Tail  comparatively  slender,  the  dorsal  fin  single  or 
wanting;  the  back  of  the  tail  ummlly  with  a  so r rated  Hpino. 

<•.  Pectoral  Ann  uninterrupted,  confluent  around  the  snout;  teeth  small. 

Dastatidjr,  XXVI. 

e**.  Pectoral  fins  interrupted,  one   portion   forming  detached  appendages  en  tho  snout 

("cephalic  fins"). 

/.  T«'<>th  very  large,  flat,  tessellated,  few  in  number.  Myliobatid*:,  xxvii. 

JF.  Tefth   numerous,  very  small,   flat    or  tul>ercular;    size  enormous;    cephalic  Ann 

conspicuous,  resembling  horns.  Mastid.v,  xxvm. 

The  rays  form  a  highly  Rpecialized  group  of  Selachians,  of  which  tho 
typical  forms  present  an  appearance  quite  unlike  that  of  tho  average 
shark.  Tho  intergrariatioiiH  between  the  two  groups  are,  however, 
extremely  perfect,  the  families  of  Squatinid.e  and  Puistiophokid/K, 
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ray-like »hark*,  dourly  approaching  the  1'mimb.ft:  and  KHl*»ift4TU»  •  A* 
above  notioed,  the  Itatouiet  *eeiu  to  Im*  descended  from  the  t 'ye/— sm m 4fi— 
•harks. 

Suborder  SARCURA. 

(Till     TlIK  K-TAII.KI*    RAVs.) 

Family  XXII.  I'KISTII>.K. 

(TiisHAWKiHiirs.) 

Ilody  elongate,  depressed:  pectoral  fltm  moderate,  th«*  front  m«?c  c 
<|nite  free,  not  extending  to  the  hra«l;  miotit  produced  into  a  **-f»  '••**>£. 
thin,  flat  blade,  which  in  armed  with  a  aerie*  of  ntrotig.  tooth  like  pro- 
cesses placed  in  i»ocket«i  along  ««a«-h  edge;  teeth  in  )aw«  minute,  «*Mtj*», 
gill  openings  moderate,  inferior;  npiracles  wide,  liehind  the  e\e:  Duttrui 
inferior;  no  tentacle*;  no  nictitating  membrane;  dornal  lin»  large,  wiib 
out  spine,  the  titut  nearly  opposite  the  ventral*.  Caudal  well  developed, 
heut  upward;  a  fold  along  each  wide  of  tail.  A  single  genu*,  with  *•  -r 
more  species,  inhabiting  warm  sea*  on  itaudy  <ihore*,»oioctimr«  a*cvbd;t.{ 
river*.  A  family  of  nliarkn,  l'itinrioi'ii<>uit>  t.,  aiiuilarly  armed  with  a 
"aaw,"  ore  urn  in  the  Pari  tic  Ocean,     i  PkloTliM.,  tiuntber,  vill,  IJtUI  e* 

44.  PR1STIS,  Latham. 

IVwtfM,  I.ATM  4«,  Trmii*    Llllti    !•*■»   .  If.  '/?«■.  IT»4,  (jtrv*t*>. 
/Vm*A«#M,  |tt  M««ll  1 1.  J  •••".     I"»i««  .  1*1'-,  Z>  J,  '  tmt-f+»m     f~mt*> 

Mi*  *•**"*,  («■»«,  I*r»     /  -»l   S»  .  l»»-4,  '  I*  t  !>*•*,  *>«»•- 1  ..ti  4  frwm- tit  -t  •  r-«fr»l  ft  r.» 

Character*  of  the  genu*  included   al»ove.     i -y<Tr»f#,  the   ancient    t<ai»r 
meaning  one  who  iawh.  > 

m    H**tr*l  t€*«tti  In  \-  1  •  .»   |tir*    fwt    1  •r»V    (tii<-f*t  t»f>*-   ««f>tr»V  <ar»>Ul  »itfc    •  an*. 

|i.««-r  \Am>  ttm  ••!»  .  *• 

mm.   ibalral  t«cth  in  :l  <  •  '••'  |»>f.    fr*t   I  r»-»l  ■  ■i|"*,**r  »*»ti*!«.    r«<j*UI  •nli-^f  I  wr  '  -■- 

rt*ti»*Tt «,  * 

;».  PitisTis  rt:Kttorri.Ti,  v*i.-i.. ..nor. 

First  don*al  tin  chictlt  in  advance  of  ventral*;  *econd  «lor«a)  marl: 
smaller  than  fir  - 1  :  caml.il  with  a  Muall  lo\\t*r  lolie;  root  of  pr«t"faJ 
before  fir»»t  gill  o|>«'tiiiig.  it>  mit«-r  allele  «*  right  angle.  Saw  with  1*  to  '•*• 
pair*  of  teeth.  «»-Ii  fM-paratt-d  and  not  trenchant  tiehiml.  ittuntbrr. 
Tropical  wan,  north  to  Mu/utl.iii  on  the  Pacific  cuaat  ;  alao  %aid  tot»ccur 
in  the  We»t  Iinhfi :  not  mi  common  a*  tin*  next.  It  ma\  t»c  that  oar 
Pacific  n|M*cie*i  it  •hititi*  t  ln<m  the  true  /wrr<«ff*fi,  tirM  obtained  in  Africa 
(Named  for  M.  IVriotfct.  .1  French  naturalist,  w  h«»  obtained  the  t)|ir*  » 

|v»-#.»  l-r»  «.#.,  V41  r  n   :i\m«N-     M    tti     I  Himc,  l'U^i«t<  turn,  1<»«,  In;*,  &«aec*l  Kiref 
<«rarMta,  Cat.,  %i:i.  4  ••.  l-~ 

Ml.    I'KIhTIh  IHTIMTK  luUhau 

•        U*      N     *t»»|MI.      I'll     Mllll     • 

Ftmt  dor«al  «»x»r  \  i-nt  r.»l-  :  »«<otid  <I«>n*nl  scarcely  *maller  than  fir»t : 
no  lower  caudal  !.»U\  S.»->\  ui»h  J i  to  SJ  paim  <»f  teeth,  the  posterior 
farther  apart  th:tti  :Vr  .int«iiot.  L.  !••  to  *Ji»  t'cet.  TmpicaJ  aea* ;  north 
to  Wc*t  Indies  ami  Florida;  abundac.t  in  the  (iulf  of  Mexico;  aacemlibg 
the  lower  Mississippi.     ( p«tinatu*.  comb-toothed.) 
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PriMi*  jxctinatH*,  Latham,  Trans.  Linn.  8oc,  11,  278, 1794,  "in  the  ocean." 

Prist*  <jra»*U*a,  Bloch  A  Sciikkider,  Syst  Ichthjol.,  352,  1801,  (after  Parra),  Havana. 

Prutis  ptxtinattu,  GOnther,  Cat.,  vm,  437,  1870. 

Prtiti*  pcdinahu,  Jordan  &  Gilbert,  Synopsis,  875,  1883. 

Pridu  misMsippienni*,  Rafinesque,  Ich.  Oh.,  80,  1820,  lower  Mississippi. 

PriMi*  mrtjidtKicm,  Dum£ril,  Elasmobranches,  476,  pi.  9,  fig.  4,  1870,  Cayenne. 

I*rtiitM  acutirvtri*,  Dum£ril,  /.  c,  479,  1870,  Martinique. 

Priattiocca,  DuMKRiL,  /.  c. ,  479,  1870,  locality  unknown. 

Family  XXIII.    RHINOBATID^. 
(The  Guitar  Fishes.) 

Shark-like  rays.  Trunk  gradually  passing  into  the  long  and  strong 
tail,  which  is  provided  with  2  well-developed  dorsal  fins,  a  candal  fin 
and  a  conspicuous  dermal  fold  on  each  side;  disk  not  very  broad,  the 
rayed  portion  of  the  pectoral  fins  not  being  continued  to  the  snout ;  no 
conspicuous  spines,  the  skin  being  nearly  smooth;  no  electric  organs. 
Genera  about  5;  species  about  20;  inhabiting  warm  seas,  distinguished 
from  the  Rajid.*:  chiefly  by  the  fact  that  the  eggs  are  hatched  within 
the  body.  The  typical  species  are  also  much  more  elongated  in  form. 
(Khinobatid.k,  Giinther,  Cat.,  vm,  440-448.) 

a.  Firxt  dorsal  much  behind  the  ventrals;  anterior  nasal  valves  not  confluent. 

6.  Disk  suhtriangular  or  rhombic;  the  snout  more  or  less  produced;  skin  covered  with 
fine  shagreen,  usually  with  somewhat  larger  spines  on  the  back  of  tail. 

Ruinobatus,  45. 

66.  Disk  rhombic,  tho  snout  less  produced;  nasal  valves  dilated,  extending  on  the  space 

between  nostrils ;  body  covered  with  irregular  tuberclas  and  prickles  instead  of 

shagreen.  Zaptebyx,  46. 

666.  Disk  broad,  rouuded  iu  froot;  uasal  valves  broad;  body  covered  with  shagreen,  with 

stout  spines  on  bark  and  tail;  labial  fuld  well  developed.  Platyruinoidis,  47. 

45.    RHINOBATUS,  Bloch  &  Schneider. 
(Guitar  Fishes.) 

Khiwhahti,  BLOCH  &  Stiineii>ER,  Syst.  Ichth.,  353,  1801,  (rhinobatut). 
lAri-lxttus,  RAFlNESyl'E,  < 'strutted,  10,  1810,  (p<indunUu$). 

Stjrrhhfi,  MCller  «fc  IIkm.k,  Plapostomen,  113,  1838,  (column*  --  pandurahu). 
(iliiucusteyus,  BoNAl'AUTK,  Cntologo  Motodico,  14,  1846,  (rhinobaltu). 

Body  depressed,  gradually  passing  into  the  tail.  Cranial  cartilage  pro- 
duced into  a  long  rostral  process,  tho  space  between  the  process  and  the 
pectoral  iin  being  filled  by  membrane;  spiracles  wide,  behind  the  eye; 
nostrils  oblique,  wide;  anterior  valves  not  continent;  teeth  obtuse,  with 
an  indistinct  transverse  ridge.  Dorsal  fins  without  spine;  both  far  be- 
hind the  ventral  tins;  caudal  tin  without  lower  lobe.  Claspers  slender 
and  pointed.  Species  numerous  in  warm  seas,  varying  considerably  as  to 
the  form  of  the  snout;  those  with  the  snout  shortened  and  the  nasal 
valves  broader  constituting  the  subgenus  Lciobatwi,  or  Syrrhina.  (pivr/, 
a  shark  ;  fiaTof,  a  skate.) 

Rhinoiutis: 
a.  Nasal  valves  not  exteuding  on  tho  space  between  the  nostrils;  disk  subtriangular,  the  suout 
Blunder  and  pointed. 
b.  Spiracle  witli  two  fold*. 

c.  Skin  above  everywhere  closely  freckled  with  whitish;  ridges  of  rostral  cartilage  close 
together,  narrowly  separated  at  base.  lkmtioino8U8,81. 
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c. .  hkm  4l«««»  pUiii  •  Ilia*-  •>w,  or  «ailk  «4*«r*  Uhr*  vfcaUafc  I4>.**>«« 
•I.  ktli;f«*-f  f-irat  '.i'IiIaw*  •--••aral**  thrim«bw«il 

<    I'.-k  *»-.».    iiiMrk-<l  witli  faint,  r  nift'l  •l*l»^«il<-rn|  ^«4*  a*  tart*  •»  •»■ 

•11    tit  .'  ,  Ill  It  litfth  «>f  ■ll*k.  Ii  4  »•  II  »i.«f|i  *l  li|<  wU*     ■  «t»*a*    •- 

•  r.   l»»»k    «tt>i<>ttt  lia>«*  nf    |.al«-  «|ai|«  «l<iii,  tyuul    f»it**#   k-ttff.    *>  **»    t» 
!i|«.  ici    -.*■»•  •    •    ■    • 

4f    \W\4*  -  «•(  i-wir*!     artiUtf 11  fluent   •Uml  ' ,  Hi*  febftfc    «**-.«!   i  «••>  »  -.-*«   «* 

1 1 1  •  r»  »  *    *   *  *« 

•LU     lli-l.*»  ..f  r  -tral  'jtrlilajr  hiiiIm|  ini.fx  than    '  f  ll».  i#    Ua^fl*.      ««*.  ^t     ,r 
i|ii>  til.  ikiif'  •* . 
/.  <«r«»»f  I-  t»—:i  r  -tral  <  jiiiUk'M  m««lp*at*;«|«|-f  •wrf*  »  mtii.  «  «■  ^*| 

f  At  tit   «lntltli  ■|-it*.   ■•»■  -Ultlrfl  Willi  .lAl'liraitf  •|ib<« 

nam****    » 

/•.  < tn ->«*>'*  «»^u  r««tr*l  1  artila^i-*  «rr?  «li«>n  •ii'l  a^Ail  «ri»4*»*a   »* 

kk.  tytfarle  wilb  •  •iii.ji*  f-  II.  ul  Must,  p-uo'Im!  rtuauae*  t" 

h|.  KNIMMtTI  K  I.KSTMmUttM,  Um»M 

Bnout   long  ninl  narrow,  iti  ridgen  clone  together  throughout.     Kim 
Urge,  twin-  u»  larg.«  a**  «»pira«*lei«.     Interorhital  space  narrow,  ronrate.  *• 
wide  mm  uontriU  01  the  interspace  hetweeu  thetu.     Pittance  lietween  mUr 
auglea  of  iioiitiili*  iiimii*  ilmn   ♦  tin*  niioiit.     Mouth  straight,  it*  w.dtk 
not  quite*  the  intiroiluial  -.paw.     Pornal  and  pr«*oralar  apiiiea  \ery  asaa.! : 
five  larger  M|uiim  on  tip  of  »noiit :  Mipiaortilar  ati«l  scapular  apme*  olf*., 
let*.     L.  2  feet       (fiavi»h,  <i«  i»-*-1v  freckled   with  Miiall  |*aler  spot*,  um- 
fonn  below.     Width  :t  in  length:  tuil  uhout  '.';  niiont   to  the  mouth   "•! 
Charleston    Rotithward,    not    rare   mi    the    Florida    tonal.      t/caiiyna— •» 
freckled.) 
liUJi'<iU>(i»«<>,  <.ih.n  *.*«,  Itull    Mil*   <*..fti|>   A»..l  ,!•«•••,  I •■■   Co«»l  of  FiuriJa 

•»-.  lUmoHITt  S  liLU  (<»STH1«4.  JtUu  4  «..l>-rt 

•il  If  Ikl  •    ' 

Disk  long  an<l  tmrn»\\,  the  -tuoiit  |»fiHliire«l  hut  not  acute  at  ti|»,  it« 
length  2f  in  <li*k:  mteifirlntal  width  .i^  in  Mjoat ;  »uiraclr  large,  with 
'J  fold*;  rontral  ri«lg«a«  iiindiTateU  r*e|iarate4l,  alowly  coii\rrgent  ai.i-r 
riorly,  Imt  m»t  iiuMhI:  •timiit  iu  tfiuale  without  limbriate  ap|ienda^r . 
reut  aotiifwhat  n<;ir»r  *innut  thau  Ka-x- of  taaudal:  dorwal  tin**  •>  miliar  ;  »ka 
e%ervwhcre  rnugh  with  tnif  «>liagtf«<n ;  no  »|»uh-»  on  miioiii  ;  *.u|>rrriliAi> 
■|iiue*t  \«<ry  nm.ill:  1  m  'J  «|»iiit--*  on  *»hon]ilrr:  i  M«ni>n  of  low .  Muni  «h 
n|iinrM  along  tin*  iiiiddU*  of  li.uk.  lNM-titiiing  larger  and  fait  her  a|*art 
U'lntid.  t'oloi  Iighr  gi4\.  ■■»  till  i!m»  ii*u.i !  tiaiittlucetit  area  on  •idem  «•* 
Hii«iiit.  iMik  witli  nuiii«-r<>ii«  round.  <  lcat  Alat«'-<'fdore«l  M|»otN  a*  large  a* 
e>«*f  nviuuirt  in  .ill\  .m.iti^id.  .1  lii.uk,  i*h  I'lotrl,  U  low  fiiiotit.  I..  •'•  fn-t 
(illlf  of  I'allfoMiM.  lor. ill;.     iImimI  .»tj  t  :    i  Io-m-    to  till*    UfXt,  hut   Well   dl*»t-b 

gui**li<-«l  h\  itiioloi,  wli.i  h  tii»«-t  n.>i  l.utf  in  ^|imt<t.     ,  ;a/ji»«^-.  hoar\  tdur 

"**.      l..i,    H|Mlt 

/.4i»*'   f-.  ,\  ■      .•.■■!      ■■  -   ■.  •     ■•.-;..     i     »    \»t   M-.t.  .  I**.'  71",  Matatlan        T»j-» 

Hi.  KIIINnitiTt  h  Ml  I  OUH1M  III  «%.  'iLbil^r 

I>iak   rathrr   long,  t*.i-  ^r-'>ut  a*  *it«-  at   tip:  ro*tral  ridge*  ttrparate  for 
their  whoie     length.    coij\rrgmg    toward  tip   of    aiioiit ;   eve  moderate. 
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interorbital  width  3} in  snout;  spiracle  with  2  folds.  Body  covered  with 
uniform  shagreen;  small  spines  on  orbital  ridges;  a  row  of  small  spines 
on  back,  a  pair  on  each  shoulder ;  dorsal  fins  similar.  Light  olivaceous 
brown,  unspotted,  the  usual  pale  areas  on  snout.  Panama  and  vicinity, 
not  rare.    (Icvkoc,  white;  fivyx°Cf  snout.) 

Bkmobatm*  UucorhffnchHM,  GCnther,  Proc.  Zool.  Soc.  Load.,  604, 1866,  Panama. 
UhimobaUu  Uttovrhgnchtu,  Gasman,  Proc.  U.S.  Nat.  Miu.,  1880, 617. 

84.  BHIN0BATU8  PB0DUCTU8,  Ayrea 
(Guitab  Fish.) 

Snout  rather  long,  rounded  at  the  tip;  rostral  ridges  armed  with  small 
spines  above  and  confluent  about  \  their  length ;  spiracle  with  2  folds ; 
moderate,  hooked  spines  along  middle  line  of  back ;  smaller  spines  on 
shoulder  and  around  eye;  females  with  a  small  digitate  flap,  free  behind, 
above  tip  of  snout.  Color  dull  grayish,  unspotted,  a  black  blotch  below 
snout.  San  Francisco  to  San  Diego,  common  southward,  (product us, 
produced.) 

RJnnnbatn*  pr<*bittu$,  Aran  MS.,  Girard,  Proc.  Ac.  Nat.  Sci.  Pbila.,  1864, 196,  Monterey. 
Bhutobahu pnxlnchiM,  Garman,  Proc.  U.  S.  Nat.  Mas.,  1880,  617. 
Rhmubattu pntductHB,  Jordan  A  Gilbert,  Synopsis,  876,  1883. 

8ft.  BHIN0BATU8  PKRCELLENS,  (Walbaum). 
(Fiddler  Fish;  Puraque.) 

Rostral  cartilages  very  narrow,  confluent  more  than  }  their  length; 
snout  long  aud  narrow,  about  4|  times  interorbital  width;  eye  moderate ; 
spiracles  with  2  tubercles  on  hinder  margin.  Mouth  nearly  straight. 
Skin  covered  above  and  below  with  shagreen  ;  a  vertebral  series  of  small 
spines;  a  row  of  several  near  the  middle  of  shoulder  girdle  on  each  side, 
none  on  snout.  Olivaceous,  with  a  few  round  white  spots  on  middle  of 
disk ;  snout  with  translucent  spaces ;  adult  sometimes  unspotted.  West 
Indies  to  southern  Brazil,  generally  common  southward,  north  to  Jamaica 
(Cookerell).     (perceUen*,  smiting.) 

Raja  pet cttten*,  Walbai'M,  Artedi  Piscium,  626,  171*2  (after  Puraque  of  MarcgraTC,  161). 
Rhmobatu*  tlectrim*,  Block  Jt  Schneider,  Syst.  Ichth.,  36G,  180],  Brazil,  based  ou  Puraquo  of 

Marcgravc. 
Rkmabahu  undulatm,  (ii.rr.R8,  Torj*do,  22,  1831,  Brazil. 
RktmtfpatM  hmJmJo/ma,  GCntiieii,  Cat.,  vm,  444,  1870. 
RhimobatHM glattcoatui**,  (>i  kkrm,  /.  r.,  1831,  Brazil. 
Rhinobatua  morcgravti,  Henle,  Uubvr  Narcino,  34,  1834,  Brazil. 

86.  BHINOBATl  S  8PIN08U8,  GUuthvr. 

Snout  much  produced,  the  rostral  ridges  very  narrow,  largely  confluent, 
with  a  very  small,  short  groove  at  base,  their  whole  length  armed  with 
spines;  mouth  nearly  straight ;  compressed  spines  dilated  at  base  along 
median  line  of  back,  on  shoulder,  and  above  eye  and  spiracle.  Color  plain. 
Mexico  (probably  the  east  coast).     (Gunther.)     (spinosu*,  spiny.) 

RhinobatMs  *pino*u*t  GCntiier,  Cat.,  vm,  6 IK,  1*70,  Mexico  ;  not  recorded  by  any  other  author. 
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*.;.  KHIMlftATI*  rLAXICBPH,! 

Disk  rhombic,  al»out  1*  time*  nsloiig  its  wide;  bead  hruad.  rial  .  r««sira. 
cartilage*  moderate,  dilated  at  tip,  with  tin*  ridges  close  together  aAl*f» 
orly  ;  snout  rounded ;  spnacle  with  a  single  fold.     Hack  ami  tail  wiii 
compressed,  hooked  spine«;   'J  patches  of  upturn  on  each  sh«»uldcr  ac*4 
a  aerie*  al»ove  eye.    Color  brownish;  young  with  some  white  spots  «a 
hack.    Coast  of  iVru  ami  <»a!apagoa  Islamls.     <<iarnjau.i     <»/«ae«,  flat 
•ctjm,  fur  caput,  head.) 
kkm.*+tm*  /J«n*wp*.  «i *»«**,  Hull    No*.  (J»mi».  Z.».l  ,|r*.  |md,  P«ru.  Oslsp*««s 


46.  ZAPTERYX,  Jordan  A  (iilbert. 

J5lf«fr*#.  JotSAV  A  GlLXEftT.  IV*      IS     Nat.  Mtu  .  I«sn    V.  '*#«^r««N|. 

Tbia  genu*  in  close  to  t  lit*  wet  ion  Lnobiitm*  {Syrrkinm)  of  JTaiaptVafa*,  fi 
which  it  differ*  mainly  in  lm\  ing  the  upper  partaeo%cred  with  coarse,  irrrg 
alar  stellated  prickle*,  instead  of  a  uniform  shagreen.  The  snout  is  of 
moderate  length  ami  the  nasal  valve  broader,  extending  on  the  spac* 
between  the  nostrils.  Two  *|>eci<'*  kuo*n.  (*«-,  an  iutensivr  |smrt trie  ; 
TTffnc,  An,  the.  vertical  tins  being  larger  than  in  #«*/*,  and' the  trntrai* 
not  cniargiuatc.) 

m.  Ihafc  altffhtly  l<*ci«c^r  than  •  r>«<I.  u    yll  •»»  «|««|a  «K  t •■  it*irtai*i«  •» 

«*.  iHsk  sliest  It  l»rv«'l«r  than  l«»u«.  t*.k  »ilh  ^•ll«i»  •|<vU  aU*i».  awfruvsifc"*!  «»ik  I  ^k 

hh.  KIPTKK1X  KXAsriJtlTlH.  J.rrUii  A  «..iun. 

Disk  rhombic,  rather  longer  than  broad.  Snout  prominent,  but  hltintish 
at  tip, anterior  margin  of  |M*ctoral*  forming  less  than  a  right  angle:  eye* 
rather  large  :  anterior  na*al  \al\e  prolonged  to  the  internal  angle  of  the 
iioiitrihi ;  r«»*tral  ridge*  paralNd.  M'paiate  thnr  whole  length.  Tail  stout, 
depressed,  with  a  narrow  lateral  fold.  I'pper  surface  entirely  coteml 
With  stout,  close-M  t.  *t«-llat«-d  pr  irk Ic*  of  different  sizea,  largest  on  the 
bases  of  the  |*cct<>iaU  and  MnalleM  on  the  outer  edge*  of  the  tins,  those  oft 
the  tip  of  snout  and  ant«*imr  edge  of  the  |iectoraU  not  enlarge*! ;  stont. 
bluntish,  slightly  rerun ed  *puit-%  pre»«*iit  as  follows:  One  at  the  upper 
anterior  angle  of  the  <•>•  ami  If  In-hmd  it;  1  Utge  one  at  the  middle  of 
the  shoulder*,  in  front  of  w  ht«  h  an-  '.'other*;  1!  *eriej»  on  the  shoulders  oat 
vide  the  median  !im  .  tin*  1  f  1  u #- r  nf  *J.  the  outer  of  U  to  I;  a  seriea  of  about 
a  ilo/eu  tm  the  n»»  d:. hi  !:m-  »»f  the  lia«'k  and  tail:  no  lateral  seriea  on  tbr 
tail.  I'mler  m«1«-  <«»\«>i..l  with  «hagreetj,  made  of  triangular  dcprcswihle 
as|M*nties;  region  fr«»ni  the  1  j« •-« t r : !•<  to  the  «hoiild«-r  girdle  smooth,  except 
the  lower  lip;  a  few  other  -ma  1  naked  area*  lielow.  I'pper lipde\elopr«d 
Teeth  jr.  Cidor  l»iuw  n.  1  > : •  »t  t . *  d  and  l»airt*d  w  itli  black i«h  :  the  mark mjfs 
mostly  iu  tin*  f<»im  of  m.i:.-\  .  :*«-  li.md- :  furt*  part  of  hea«l  blackish:  a 
black  blotch  t»n  loud*  r  j  ■.* :  t  ••[  ]>«>toi.iN  1k*1ou.  latl  rather  shorter  th»n 
disk  First  dorsal  tn>t  :.«:  !«!..:,<1  \ <*iittaU.  nearer  himl  part  of  n»ot  of 
ventraU  than  front  0!  •»*■•  ..ji-l  d<>t^a!.  >notit  *  the  leugth  of  disk,  twice 
the  interorhttal  ^pa< «-.  >.»i»  1  hfg«i  |la\  :  l»M«all\  ahiindaut :  only  male 
specimen*  known.     I,.  '_•♦  U-vt       itja»j**r*»lH»,  made  rough. » 
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Viatyrhina  exanperatat  Jordan  A  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,  32,  San  Diego.    (Type, 

No.  35060.) 
Zaptmyx  *xatperatu$^  Jordan  A  Gilbert,  Proc.  U.  8.  Nat.  Mus.,  1880,  63. 
Trjgonorkma  ofoeaJa,  Carman,  Ball.  Has.  Comp.  Zottl.,  1880,  169,  San  Diego. 
^rrAmaejraijxmrta,  Oautah,  Proc.  U.  8.  Nat.  Mas.,  1880,  521. 
Rkmobatu*  ezasptrahu,  Joroan  &  Gilbert,  Synopsis,  63, 1883. 

89.  ZAPTEBYX  XY8TEB,  Jordan  &  Ererraann,  new  species. 

Disk  somewhat  broader  than  long,  its  length  slightly  greater  than  that 
of  tail.  Coloration  similar  to  that  of  Z.  exasperatui,  including  the  large 
black  blotch  on  posterior  angle  of  pectoral  below ;  upper  side  of  disk  with 
several  round  yellowish  spots  as  large  as  pupil,  each  spot  ocellated  with 
blackish ;  a  very  distinct  spot  on  each  side  of  shoulder ;  a  second  on  pec- 
toral fin  near  posterior  angle ;  a  third  midway  between  latter  and  median 
line  of  back;  several  fainter  spots  on  back  anteriorly.  Spines  and 
prickles  above  as  in  Z.  exasperatus,  but  entire  lower  surface  covered  with 
fine  shagreen,  this  perhaps  a  sexual  character.  L.  22  inches.  Two  female 
specimens  (Museum  Yale  University),  collected  by  Prof.  Frank  H.  Bradley 
at  Panama  in  1866.    (Ovoriip,  a  scraper.) 

Sgrrhma  exasptrata,  Jordan  A  Gilbert,  Proc.  U.  8.  Nat.  Mas.,  1882, 621. 

47.  PLATYRHINOIDIS,  Gar  man. 

Platyrhmouii*,  G  arm  AN,  Proc.  U.  S.  Nat.  Mas.,  1880,  622,  (triteriata). 

Disk  broad,  flat,  and  rounded,  the  tail  moderate,  depressed ;  dorsals 
posterior;  middle  line  of  back  and  edges  of  pectorals  and  tail  with  stout 
spines;  skin  covered  with  fine  shagreen  as  in  Bhinobatus  ;  labial  fold  well 
developed ;  nasal  valves  not  reaching  the  mouth,  the  posterior  lobe  rudi- 
mentary. One  speoies,  with  the  general  form  of  a  ray  and  the  color  and 
appearance  of  Bhinobatus,  like  which  genus,  it  is  viviparous.  (Platy- 
rhinay  or  Discobatus,  an  Asiatic  genus  of  Rajidce,  which  species  it  resem- 
bles in  form;  ddo$,  like;  Platyrhina  from  TrAarff ,  broad;  friv,  snout.) 

90.  PLATYRHINOIDIS  TBI8EBIATUS,  (Jordan  &  Gilbert). 

Disk  broad,  ovate,  broader  than  long;  snout  very  bluntly  rounded,  not 
projecting;  the  angle  formed  by  the  pectorals  anteriorly  very  obtuse; 
anterior  outline  of  the  pectorals  slightly  convex,  not  undulated.  Tail  very 
stout,  much  longer  than  the  disk,  its  edges  with  a  broad  fold,  broader  than 
in  Z.  exasperatus ;  pectoral  fins  extending  almost  to  the  tip  of  the  snout; 
rostral  ridges  wide  apart,  strongly  converging  forward,  inclosing  a  trian- 
gular area.  Eyes  small,  wide  apart;  the  broad  spiracles  close  behind 
them.  Caudal  tin  well  developed  above  and  below;  dorsals  similar, 
their  posterior  free  margins  very  convex ;  first  dorsal  well  backward, 
its  origin  nearer  root  of  caudal  than  ventrals.  Mouth  broad,  its  width 
nearly  equal  to  its  distance  from  tip  of  snout,  a  deep  crease  passing  around 
it  behind,  in  front  of  which  the  lower  lip  has  3  folds  of  skin ;  upper 
lip  not  developed,  a  fold  of  skin  passing  from  the  angle  of  the  mouth  on 
either  side  to  the  inner  angle  of  the  nostrils,  thence  straight  across, 
inclosing  a  depressed,  trapezoidal  /~~\  shaped  area,  bounded  below  by 
the  curved  outline  of  the  upper  jaw :  in  this  are  3  cross  folds  of  skin. 

f.  n.  a. 6 
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Teeth  f£.    < » a  1 1  opening*  uarrow.    8kin  everywhere.  Above  nasi 
oovered  with  tine  shagreen,  the  prickles  coarser  on  the  anterior  o«wt 
margin  of  the  pectoral*  ( <p,  where  are  2  or  3  rows  of  retrores  spans* 

4  strong  spines  on  the  tip  of  the  snoot,  forming  a  rhombic  ngnr*>:  4  ** 

5  spines  erouud  each  eye:  a  long  series  of  rery  strong  spines  along  ta» 
median  line  of  bark  and  tail,  and  a  series  of  similar  ones  on  sawn  ssn* 
of  the  tail ;  a  single  strong  spiuo  on  the  outer  edge  of  the  sboalsWr  guslis 
and  2  betweeu  this  and  the  median  series.  Breadth  of  disk  TJ«  awtt  lbs* 
its  length;  tail  usually  \  longer  than  disk;  snout  iol  length  vf  disk, 
not  4  longer  than  width  of  interorbital  area.  Color  light  olive  brow  a. 
without  distinct  markiugs.  L.  2  feet.  Coast  of  California  frees  Kotat 
Concepoion  southward  ;  abundant,  (frwcrisle*,  3-rowed,  irvm  tbe 
on  the  tail.) 


Jasoam  a  (inuBT,  Prur   r    &  Vst.   Mm.,  issq,  at*  ■eat 
Califorois.    (Tjk.  N«  xf>«i  > 

Jnsi>*«  A  (fiLBEBT,  Mjrtio|»ta,M,  I  SKI 
,  <!**■•».  Vtx*   V.  8.  K»t.  Mm.,  1SS0.  ha 

Family  XXIV.    RAJ  ID*:. 

(TlIK  HKATK5.) 


Disk  broad,  rhombic,  tbe  skin  more  or  less  roughened  with  spines  of 
prickles;  tail  stout,  rather  long,  with  a  longitudinal  fold  on  each  sjqV  . 
usually  2  dorsal  flns  atid  sometimes  a  eaudal  fin  present,  all  on  tbe  tat: 
pectoral  Htm  extending  to  the  snout ;  veutrals  large;  no  serrated  snta* 
on  the  tail ;  no  electric  organs.     Oviparous,  tbe  eggs  being  laid  in  larg* 
leathery  egg  cases.  4-angled,  with  2  long  tubular  "horns"  at  earn  et»d 
Genera  4  or  morr ;  *)»ecies  4<>,  most  of  them  belonging  to  tbe  genus  fUj* 
Found  in  all  c(m>1  *<•»».  mmiic  of  th«*tn  in  deep  water.     iKajii*.*:.  tfUntbet. 
VIII,  4IitV-!71.» 


<Vm»Is1  flti    ru'litn^ciUrv      r    *iM>rtt;    |#«  toraU   w*   <-*>sflo*-ui  «rv«»4  IS*  Mvil.  t**tf»a 

48.  RAJA,  (Artedi)  Linns* us. 

f  Astsdh  Lf««ru«.  -T»t   Nat.,  E.1   i,  l?ft*.  211,  (kafif 
KAriatiSit  r,  <  *rait-r>,  1'.  1»1<),  -»*i<u- 
1%+yUrm,  Kam«i>ji  r,  Aiuliw  J-  U  Natur-.  '<!.  \*\\  tfcofw). 
/«asj*  ■*■«,  lti*i«Mttr,  J  mtt»    lli««  ,  IMC.  .to '■••«■  «mmm*i 
ItvyUryr*.  <m  ,  N   '»  »  •%  A<»!    <••   Uh-|v  Tarul.  Nst   <'«*<• ,  Istt,  III, .  aayas*— .  ■»« 

rtfUS  •SAIDI  >•  ,  «  ith  filia  tl    t  arfflAtr  to  b«*>li 

f*wjrf#»a,  Mr  1 1  it  A  Ili»n.  I*:*ci   «t   m»ti.  1 ",  !*•■*,  \*f*mti) ;  (aycirw  wtlSwt  <«mlaJ  S» 

jm** '*<•»,  i;«'«ix   n.  ;  )iu>  c  >i.|   7^-'i,  *i,  zk,  i«M.<;tai<«Mi .  .««p«m«  vita  M»r*««-*t 

r*«trml  ••ft"  »k--  ,  |  r  ■*•»♦ !»  r<<    .ii.iai  !*  *••  «ah>l  ff*DS*.  «h»n  IS*  ynw  arr  Wtt>»  a—  m 
|f«M,  *am>ut  aut).   r».  •  !.»t:f  ■   <  f  •;-  :i.t.* 

This  genus,  .-is  hi  rv  nni\rm\<xH\,  comprises  sll  those  Hmjidm  which  bate 
tbe  pectoral  tins  imt  r«.ntniur<l  aroutiil  tbe  snout,  the  Tentrals  deeptt 
nntcbed,  and  thr  rsudnl  t\u  little  dr\«'l<i|»ed  or  wanting.  Tbe  tail  is  tctt 
distinct  frt»m  thr  di*k.  snd  is  pro\  ide«l  « ith  2  rayed  dorsal  flns.  Tbe  skin 
of  the  body  is  usually  mort*  or  less  spinous:  the  dentition  diflers  in  the 
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two  sexes,  and  the  male  is  usually  provided  with  a  differentiated  patch  of 
spines  on  each  pectoral.  Species  numerous,  mostly  of  the  Northern  seas. 
They  are,  on  the  whole,  not  very  well  known,  and  an  analytical  table 
which  would  show  their  natural  affinities  can  not  be  made  out  in  the 
present  condition  of  our  knowledge.  There  is  considerable  variety  within 
the  genus,  but  the  natural  subgenera  are  yet  to  be  defined.  Thus  far  all 
attempts  at  natural  subdivision  have  resulted  in  failure.  We  are,  there- 
fore, forced  to  make  a  primary  division  on  the  unnatural  oharacter  of  the 
geographical  distribution  of  the  species.  The  synonymy  of  some  species  is 
still  uncertain.  The  best  account  of  the  eastern  species  is  that  given  by 
Mr.  Garman  in  Proc.  Boat.  Soc.  Nat.  Hist.,  1874, 170,  et  acq.  Of  this  wo 
have  made  large  use  in  the  following  analysis,  (raja,  or  rata,  a  ray,  or 
skate.) 

I.  Atlantic  specie*. 

a.  Middle  line  of  back  and  tail  behind  shoulder*  unarmed  in  the  adult,  with  a  row  of  spines 
in  the  young;  outline  of  disk  before  spiracle*  obtuse,  without  acute  angle  at  tip  of 
snout;  specie*  with  round  dark  spot*. 

ft.  Teeth  in  about  SO  series  in  each  jaw  ;  size  small.  ebinacea,  91. 

M>.  Teeth  in  about  90  series  in  each  jaw;  size  large;  usually  a  pectoral  ocellus. 

OCKLLATA,  92. 

oo.  Middle  line  of  back  with  a  row  of  spines  at  all  ages. 

c.  Tip  of  snout  rounded,  very  blunt,  without  marked  angle.    Skin  very  rough;  color  varie- 
gated.  fylljK,  93. 

oc  Tip  of  snout  with  a  more  or  less  marked  angle. 

d.  Angle  at  tip  of  snout  short,  obtuse;  teeth  in  80  to  fiO  series. 

«.  Body  and  tail  armed  with  large  bucklers,  each  with  a  radiated  or  stellate  base. 

radiata,  94. 
re.  Body  and  tail  armed  with  small,  close-set,  stellate  spines;  color  dark  brown 
with  irregular  markings.  plutonia,  95. 

es*.  Body  and  tail  smooth  or  with  small  asperities.     Larger  spines  on  orbital  re- 
gion, back  and  tail;  brownish,  with  lighter  and  darker  spots. 
/.  Disk  a  little  longer  than  broad.  ackleyi,  96. 

ff.  Disk  a  little  broader  than  long.  oi.kata,  97. 

dd.  Angle  at  tip  of  snout  acute,  moderately  long. 

g.  Spines  on  skin  above  scarcely  stellate;  teeth    in  50  rows;  color  brown  with 

darker  markings.  eolantebia,  99. 

gg.  Spines  on  skin  above  small,  their  base  stellate;  teeth  in  about  40  rows;  color 

brown,  sometimes  with  1  or  2  paler  spots  above.  senta,  99. 

ddd.  Angle  at  tip  of  snout  much  produced,  blunt  at  tip;  teeth  in  30  rows. 

k.  Skin  nearly  smooth,  it*  spines  few  and  small;  color  brownish,  with  paler  spots. 

L.EVI8,  100. 

II.  Pacific  species;  median  line  of  tail  always  with  stronger  spine*. 

i.  Snout  acute  or  acuminate,  moro  or  less  projecting  beyond  the  disk,  tho  rostral 
cartilage  well  developed. 
j.  Snout  very  long  acuminate;  usually  no  spines  on  median  lino  of  back  in 
front  of  ventral*;  interorbital  spaco  little  concave. 
h.  Snout  tapering  to  a  point;  skin  almost  everywhere  prickly  abovo;  color 
nearly  plain  brown.  rhina,  101. 

Mr.  Snout  long,  but  bluntish  at  the  tip;  skin  minutely  prickly  above, 
smoother  than  in  preceding;  1  or  2  spines  at  center  of  back;  color 
brown,  with  largo  rounded  white  spots  above.       binoculata,  102. 
jj.  Snout  of  moderate  length,  rather  sharp,  but  shortish;  color    brownish; 
usually  with  2  faint  ocelli;  interorbital  apace  deeply  concave;  prickles 
on  body  rather  small. 
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I    Kj»  with  faw  .»r  so  ipJ&t*  t«f»iw  II,  Auk  t\  I  *•*»**«  Ilk**  k <*g 

/I.   Eya  with  4  *'«•<*  •pi***  h*fciw  ll,  4m*  ^  t***>4*r  •***  l.a*f 

•*»«  »r>  U4i*\  M 

*\  Snout  MusUatt,  Its  tip  littla  If  say  *r<*»rU*f .  •>■(  'if  *****  ■*»«*>•  »**«. 

with  prukU*,  l"»«r  Mirfar*-  neatly  «r  i|* it*  •«*•••  4k,  **aal  •  •*.**■•  *>«* 

m.  C«»l«»r  vine  l»r«»an.  the  •(■4«(  If  any,  |*V.  l»«*#«f*«l«l  a»|tfc  l"  ,  ta  »•  •** 

r»a*«na» 
■wa.  <«lor  tl*rk  l-r»»wn  «r  klarkta*.  wbohr  apfwr  vari***  h«|h  a ita  «■•«*• 
pckkW*. 
■.  Mioul«l»rginllt  «ith«f»iiM« 

••.  OrMtsl  rim  «illi  a  n>»  «»f  •!«  at  |*m  kW-a.  **•***.  ■**•  I.  «*r»aaai- 
with  Ma*  k  «p"t*  avl  l«i*,  »•«»«■  «<f  Ik*  ■**•%>  ««*1UI« 

muruti    *« 
oti    Orbital  n«  with***!  apiaaa,  |*Wkk»a  S*».  •»*-.  «*ry  Wry* 

«&«■-«•-  a    >   ' 
aa.  MtouM'f  sifftll^  wiUiuat  •fa**-*,  color  •l«akj,  a**rty  |>l*i*. 

mm.     I«D<>ut  M'tt.  Muntlali.  dlak  *!«•«••  a»l  !«•!<•«,  a  lib  «!.*•■*»*,  *•!••« y  f#»  «  •* 

iiimMi,  I  n 

tl.  IAJA  E11SACI*.  Hit. kill. 
(Common  H&irr.  I.ittli  ***ti.  T*»i»n«  B»t  j 

Form  rhomtwid,  with  all  the  angles  rounded;  spine*  large*!  **u  tbr 
anterior  extensions  of  tho  pectorals,  where  they  are  close  art,  strong. 
»ter*dly  compressed,  and  hooked  backward;  smaller  one*  are  scattered 
over  the  bead  al»ove  the  spiracles,  above  and  iu  flout  of  the  etc*,  and  on 
the  hack,  the  median  line*  of  which  is  comparative!}  smooth,  w  ithout  larger 
median  scries,  except  in  tho  young;  a  triangular  patch  uu  the  ibuaMrr 
girdle;  iuuer  )M>fttcrior angles  of  thr  |»ectorale  nearly  smooth;  tn  ihr  malm 
near  the  exterior  mi  Kim  of  tho  pectorals  are  2  row*  of  large  crtxti> 
books,  pointing  backward.  Females  with  groups  of  small  scales  uu  each 
side  of  the  vent;  teeth  small,  the  middle  ones  sharp  iu  the  males;  *.«: 
blunt  in  the  female*;  jaws  much  curved;  each  side  of  tail  with  a  dermal 
fold;  caudal  tin*  rough,  not  separate  to  the  base.  Color  light  brown,  with 
small  round  s|M»ta  of  dark  blown  ;  no  |»ectoral  ocelli;  females  larger  thai* 
the  males.  L.  1  to  'J  feet.  The  smallest  and  commonest  of  our  skat** 
abundant  on  our  coa*t,  from  Virginia  northward  to  Maine.  <m**vv*# 
like  a  hedgehog.  * 


Jfata  (riMrM,  Hit  mt i.   Am    Jtir    Ni     \rt».  \i.  .'*•,  1*^5,  Nsw  York.  ''»i»»».'  .  I"« 

J»*t»4«  A  Gii  it  it,  >in  |».«,  tl    !••■. 
Jf«M  ryJ4af*ri*,<*f  ftTliia.  <  «t..   Mil    I*. J.  I"7\  i.  •«  »>f   Iwt- i-|«-«l* 

t*.  Hi  J  A  OttXLlTA.  Mnrbill 

General  form  aud  appearance  of  the  preceding  but  much  larger:  th- 
arrangement  «»f  »p;nei  immlar,  except  that  a«lditional  row s  of  spines  are 
present  down  the  ha<  k  and  along  the  sides  of  the  tail;  caudal  tin  not 
separate,  rough  with  amaH  *pm«-«:  jaws  curved.  Color  light  brown,  with 
rounded  dark  s|Mit*>:  a  tr.ifj*!u<ctit  apace  on  each  side  of  the  snout;  uear 
the  posterior  angle  of  the  |M*ctoral  theie  ia  usually  (but  not  always*  a 
large  white  ocellus,  with  a  dark  spot  in  the  ceuter  and  a  darker  border: 
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2  smaller  similar  spots  often  present.  (Garman.)  Coast  of  New  York, 
Massachusetts,  and  northward.  Size  very  much  larger  than  in  R.  erinaoea, 
reaching  a  length  of  nearly  3  feet.  The  egg  oases  are  more  than  twice 
as  large  as  those  of  the  smaller  species,    (ocellatut,  with  eye-like  spots.) 

Kaia  octllmta,  Mitchill,  Trans.  Lit  Phil.  8oc.,  I,  477,  1815,  New  York;  Gasman,  I.  c,  177; 
Jordan  &  Gilbert,  Synopsis,  40, 1883. 

98.  RAJA  FTLLJS,  Ltttksn. 

Disk  rather  broader  than  long,  broadly  rounded  anteriorly ;  the  tip  of 
the  snout  very  blnnt  and  scarcely  projecting;  a  row  of  strong  backward- 
hooked  spines  along  median  line  of  back  and  tail ;  2  similar  spines  on 
each  shoulder  and  4  or  5  over  each  eye;  skin  very  rough  with  close 
set  spinules,  which  are  coarser  than  in  most  species;  sides  of  tail  very 
rough;  tail  longer  than  rest  of  body.  Brown,  witn  numerous  rounded 
blackish  blotches  on  disk,  tail,  and  fins.  Davis  Straits,  Greenland,  in 
80  fathoms.  Known  from  a  young  example  about  8  inches  long.  (Liitken . ) 
(Fylla,  name  of  the  Danish  cruiser  by  which  the  type  was  taken.) 

Rqjafyllr,  LCtkkn,  Vid.  Medd.  Natarh.  Foren.  Kjttbeuh.,  1887, 1,  pi.  1,  Davis  Straits. 

94.  BAJA  BADIATA,  Donovan. 

Besides  the  spines  on  the  pectorals,  head,  back,  and  tail  common  to 
most  species,  this  species  is  marked  by  the  presence  of  large  spinous 
plates  or  b nek  1  ere;  these  are  large,  strong  spines,  with  broad,  stellate 
or  shield-like  bases  arranged  as  follows:  1  or  2  in  front  of  each  eye; 
1  on  each  side  between  the  eye  and  the  spiracle;  a  pair  on  the  shoulder, 
the  smaller  in  front;  and  14  or  more  forming  a  dorsal  row,  beginning 
just  back  of  the  head  and  extending  to  the  candal;  an  irregular  row 
of  spines  on  each  side  of  the  tail,  separated  from  the  membrane  by  a  band 
of  shagreen;  males  with  2  or  more  rows  of  claw-like  spines  on  the 
pectorals.  Teeth  with  a  long,  sharp  point  rising  from  the  middle  and 
hooking  backward  in  the  male,  bluntish  in  the  female;  females  larger 
than  the  males  and  more  spinous.  (Garman.)  Size  medium.  L.  1|  to  2 
feet.  North  Atlantic;  found  both  in  America  and  Europe,  not  common 
on  our  coast,     (radiatus,  radiated.)  (Eu.) 

ftuM  rtulMa,  Donovan,  IIi.it.  Brit.  Fish.,  v,  pi.  114,  1820,  Great   Britain  ;  GOnthrb,  Cat, 

viii,  460,  1870;  Garman,/.  r.,  177;  Jordan  &  Gilbert,  Synopsis,  41,  1883. 
ftaia  amerimmi,  Dk  Kay,  N.  Y.  Fauna:  Fishes,  3G8,  1842,  Staten  Island. 

95.  RAJA  PLUTOXIA,  Garman. 

Disk  broader  than  long,  snbqnadrangnlar,  rounded  in  front;  snout 
a  very  blunt  angle;  rostral  cartilage  short,  imperfect;  tail  \  longer  than 
disk;  width  of  month  \  its  distance  from  snout;  teeth  in  32  series.  Eyes 
large,  their  length  more  than  interorbital  width.  Back  and  tail  covered 
with  small,  close-set,  stellate  spines,  the  points  slender,  compressed, 
directed  backward,  a  close  series  of  large  spines  along  median  line  of 
back  and  tail;  a  supraorbital  row,  and  a  single  spine  on  each  side  of  back 
of  head;  about  5  on  each  side  of  shoulder  girdle,  in  front  of  which  are 
1  or  2  more;  2  series  on  each  side  of  tail;  smooth  below.    Color  brown, 
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the  adults    purplish,   with    irregular    transvsrse   series   of   ill 
often  oourlueut  brown  spots,  besides  wtnt  white  spots;  tail  with  wait* 
and  dark  hands:   dorsals  dark,  lower    surface  whit*.     Deep 
8ootb  Carolina,    ((•armau.)    (j>/«fo*i««f  dusky;  from  Plato  i 


M+*  fUtni*,  (I A****,  Ball    Mui  C<*»|.   7**>\..  ii,  XJft,  |M|,  off  lentil  Ctr^tM.  J< 
OlLSSBT,  HyifiwU.  »7n,  l«M 


M.  SUA  ACKUtfl* 

Dink,  including  the  vcntrals,  rhombic,  longer  than  wide;  aal 
gins  swoons,  posterior  outline  convex ;  tail  moderate,  depressed,  witk  a 
narrow  cutaneous  fold  fin  each  nide;  angle  formed  by  snoot  lea*  than 
right.  Rostral  cartilage  rathrr  alender.  Mouth  moderate,  much  carved. 
width  1|  in  distance  from  end  of  anoiit.  Teeth  email,  cusps  sharp,  la  U 
rowaon  the  np|»er  Jaw  (male  adalt).  Eyes  moderate;  IntetorbitaJ  sfjae* 
narrow,  deeph  concave,  its  width  3  timea  in  the  distsnne  frosn  tae 
end  of  the  snout  to  the  rye.  Spiraclea  smaller  than  the  eye.  VetjtrsJt 
medium.  I>ornal*  amall.  separated  by  a  apace  with  tubercles;  a  vertebral 
series  of  small  tubercles  on  back  aud  tail;  2  lateral  aeries  oo  earn  sane 
of  tail;  a  aeries  on  each  orbital  ridge;  a  group  of  several  above  taw  east 
of  the  rostral  cartilage;  a  grou  p  on  each  pectoral  opposite  ey  •  and  apt  rackt: 
a  group  of  retractile  spines  opposite  the  shoulder  near  the  outer  angle  of 
the  pectoral;  the  disk  otherwise  smooth  above;  lower  side  of  anoat  with 
fine,  sharp  scale*  or  shagreen.  Differing  from  If.  esfeaJrrie,  which  it  rwsess 
hies  in  shape,  in  a  somewhat  shorter  snout  and  in  coloration.  Disk. 
including  ventral*.  9.5  inches:  width  9;  tail  from  vent  9.6;  total  length 
lo,.2T>  inches.  Light  yellowish  brown,  sprinkled  with  small  spots  of  brow  a 
intermixed  with  "titer*  of  white:  on  base  of  each  pectoral  a  little  behind 
the  shoulder  girdle,  a  transversely  oblong  spot  of  brown.  4  inch  la 
diameter,  surrounded  by  a  ring  of  small  spots  forming  a  sort  of  rosette 
Yucatan  Hank*,  "»  deep  water,  ((iannait.)  (Named  for  Lieut.  Metb  SI. 
Ackley.of  the"  Itlake ."i 

H9«*<ll*t>,  <;»miv  null  X:ii  <  >m|-  7^.1 .  it,  £»'.,  i*m.  Yucetaa  Bsake. 

t*.  HI  J  A  OBXATA.  <;*rniMi 

I>isk  little  broader  than  long,  the  anterior  margins  convex  :  tip  of  snoot 
obtuse:  Miotit  imt  produced:  width  of  mouth  \  its  distance  from  tip  of 
snout;  teeth  in  liberie*:  entire  upper  surface  rough  with  small  aspen  ties: 
a  median  iwrie*  «.f  ipmr*  i.n  back  aud  tail,  a  lateral  series  on  each  side  of 
this  on  back  and  "J  mi  tsiil.a  series  on  each  orbital  ridge;  a  single  apioe 
on  forehead  tietwern  »•>«•■«,  *e\««ral  above  tip  of  snout :  a  group  on  hinder 
angle  of  pectoral  and  on  it*  front;  lower  surface  smooth.  Tail  a  little 
longer  tbatidi*k  Light  hrowm*h.  freckled  with  paler,  marked  with  a  few 
groups  of  small  darker  »putn:  •w*\eral  spot*  on  the  tail:  one  at  base  of  each 
dorsal.  l>eep«at«-r  <•!)  South  Carolina  and  Florida.  Perhaps  a  vanet> 
of  the  preceding        ttarmaii.i      oriiaie*,  adorned.) 


t9i«Mia,0aii«.  Bull.  Mm  <V.a»f.  '£*•■'...  xi,  a&.  |mi;  off  South  Csrstias.  s*4  AUage 
tor  Ksy.  Fionas.  ******  *  Gilust,  ajsu|*u,  »TT.  last 
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98.  BAJA  EGLAHTEBIA.  Bote. 

Pricklee  comparatively  small  and  very  sharp,  most  numerous  on  the  an- 
terior portion  of  the  pectoral,  over  the  head,  on  the  snout,  on  the  middle 
of  the  back,  and  on  the  tail  between  the  rows  of  larger  ones ;  enlarged 
spines  present  around  the  eyes  and  spiracles,  on  the  middle  of  the  snout, 
in  a  median  row  along  the  back,  and  in  2  rows  along  each  side  of  the 
tail ;  these  spines  very  sharp ;  larger  and  smaller  ones  alternating  in  the 
rows;  a  large  spine  in  the  middle  of  each  shoulder;  a  spine  between  the 
caudal  fins.  Color  brown,  with  bands,  bars,  lines,  blotches,  and  spots  of 
darker  color  in  the  middle  of  the  pectoral ;  a  translucent  spaoe  on  each 
side  of  snout.  (Garman.)  L.  about  2  feet.  Cape  Cod  southward  to 
Florida;  not  very  common,    (eglantina,  the  briar  rose.) 


(Bote),  LACiriDx,  Hist  Nat.  dea  Poin.,  n,  103,  1800,  Charleston,  8outh  Caro- 
lina ;  Gabkax,  I.  c,  179, 1881 ;  Jordan  A  Gilbert,  Synopsis,  41, 1883. 
dupfcma,  Mitchill,  Trans.  Lit  Phil.  Soc.  i,  1815,  478,  New  York, 
damomna,  LrSubur,  Jour.  Ac.  Nat.  Sci.  Phila.,  it,  100, 1824,  Florida. 
dboMlaaoy,  Lb  Sukub,  I.  «.,  106, 1824,  Delaware  Bay. 

99.  BAJA  8ENTA.  Garman. 

Form  of  JR.  eglanteria.  Snout  projecting,  its  tip  acute  and  flexible;  inter- 
orbital  space  concave,  3f  in  snout;  mouth  little  ourved,  i  preoral  part 
of  snout;  eyes  and  spiracles  small;  teeth  in  36  to  40  rows.  Tail  slender, 
tapering.  Entire  upper  surface  covered  with  very  small,  close-set  spines, 
each  slender,  acute,  strongly  hooked  backward  over  a  broad  stellate  base; 
vertebral  line  with  a  series  of  large  spines  with  smaller  interspersed ;  2  or 
3  large,  hooked  spines  before  each  eye ;  a  few  moderate  spines  on  snout  and 
back  of  head.  Olivaceous,  clouded  with  darker,  a  whitish  spot  sometimes 
on  middle  of  back,  and  a  pale  bar  on  baok  of  tail.  (Garman.)  Banks  of 
-Newfoundland  to  Cape  Cod,  in  deep  water,     (sentis,  briar.) 

Raja  tenia,  Garman,  Proc.  U.  8.  Nat.  Mug.,  1885,  43,  Cape  Cod  Bay;  Le  Have  Bank.  (Type, 
No.  21014  and  24309.) 

100.  BAJA  LJETIS,*  (Mitchill). 
(Barndoor  Skate.) 

Angles  of  the  disk  more  acute  than  in  any  of  the  others;  muzzle  much 
produced,  somewhat  shovel-shaped  at  tip.  Spines  of  the  body  very  few 
and  small;  some  present  above  the  eyes  and  spiraoles,  on  the  snout,  along 
the  anterior  border  of  the  pectorals,  and  on  the  back;  those  on  the  back 
very  small;  a  median  dorsal  row  of  larger  hooked  spines  extending  along 
the  median  line  of  the  posterior  portion  of  the  back  and  the  tail;  usually 
2  lateral  rows  on  the  tail.  Female  rougher,  as  usual  among  rays. 
Color  variable,  brownish,  with  paler  spots,  which  are  usually  ringed  with 
darker.  The  largest  of  our  Atlantic  species,  reaching  a  length  of  4  feet. 
New  England  to  Florida;  not  uncommon  northward.     (lams,  smooth.) 


*Rqja  granulata,  Gill.  Allied  to  R.  Uevi*.  Back  and  ventrals surface  covered  with  minute  sharp 
granular  ossifications.  Teeth  in  about  30  rows;  claspers  slender  and  scarcely  expanded.  Slato 
color,  the  ventrals  with  reticulate  markings.  (Gill.)  Banks  of  Newfoundland;  a  doubtful  species, 
Imperfectly  described,  apparently  not  different  from  R.  Urn*,    {granulatut,  granular.) 
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JHM  favfa,  MrrratLt,  Asvr  Monthly  Ma*  ,  it.  W7,  lffl7t  H«w  Yerk 
Aa)«  favfa,  9iMtt,  HUt  Fuh    Mm*  ,  lSS7.  MS;  UiUUi,  1. 1 ,  ls9.  last.  J*a»t»  *  «* 
Qreopssi,  41,  1M3 

Oux  MA.,  <1<m>»i  A  B«a»,  Ball.  EWi.  1ml.  ii,  l«T».  ».  L«  Hav* 


Itl.  RAJA  KHIVA,  J**sma  A  ttilWct 

Disk  broad,  the  outer  pectoral  angle  sharp,  farther  forward  than  1a  ft 
Maerufafe.    Anterior  outline  of  pectoral  eomewhat  nodulated  aadeie*»4 
lag ly  ooDcave,  so  that  the  suout  it  very  long,  acuminate,  and  tapering  t* 
the  extreme  poiut;  in terorbital  apace  quite  narrow,  litt la coara%e.    Hwpfe 
oonlar  ridges  slightly  elevated;  eyes  large,  much  longer  tbaa  spire*  W* 
Spines  on  body  comparatively  strong;  5  to  7  above  the  eyee;  2  or  3  a#ar 
tba  middle  of  the  back  ;  uoue  on  the  median  line  of  the  bark  until  opp*> 
alia  the  posterior  end  of  veutrals,  where  a  aeries  of  rather  sharp  spusss 
begins;  prickles  on  body  above  rather  large,  sharp,  strongly  stellate, 
tboaa  on  the  suont  Urgent  and   most   stellate;  akin  abut  a  everw 
prickly  in  the  female ;  the  prickles  small  and  aparseon  the  bees  a*d 
of  the  pectorals  aud  on  ventral* ;  larger  on  the  median  region  of  the  disk. 
Mala  with  bases  of  tins  smooth,  and  the  prick  lea  generally  fewer  aa4 
smaller;  anterior  edge  of  |»ectoral  with  spines;  under  side  of  disk 
everywhere  prickly  in  the  females,  emooth   posteriorly  in  tba 
Month  somewhat  arched.    Teeth  ||.    Color  light  brown,  nearly  plain, 
with  a  dark  riug  at  base  of  pectorals,  which  grows  obaenre  with  age 
Disk   ilo   broader  than   loug,  its  breadth  twice  the  length  of  the  tail. 
Snout  nearly  t  the  length  of  the  disk,  3|  times  the  interorbitaJ  width.     L. 
2|  feet.    Monterey  to  Alaska  :  not  rare,  especially  notthward.    <♦'*»,  ettoat : 
£*«,  raap. ) 

«V*  '**•".  ->«*«»*»  «  <i«L*«»T.  I»r.*    t    S  N»t.    Mm..  Iwi,  ill.  Mooter*?  .  Saa  Prisoic* 

Jt>St>A»  A  (illSIST,  JilU't*!*,  4V   |WX 


lot.  BAJA  BIXO<TLATA,4Su»e4 

Disk  broad,  its  widest  part  behind  tLe  middle.  Snout  long,  regularly 
long  acuminate,  but  not  very  sharp  at  tip;  the  anterior  outline  of  the  pec 
toral  not  much  undulate*!,  ami  little  concave;  iuterorbital  space  %ery 
broad,  almost  tlat,  slightly  depressed  in  the  middle:  supraocular  ridge 
acarcel y  elevated ;  eyes  small,  shorter  thau  the  spiracles.  Spine*  uti  Imdj 
email  and  few  :  2  or  :i  small  spiues  around  the  eye;  1  or 2  near  the  center 
of  the  back ;  otherwise  none  on  median  line  of  hack  in  front  of  laeee  of 
veutrals,  where  a  series  «>f  spines  logins,  feeble  anterior!*,  but  growing 
larger  backward:  females  <  a*  in  other  species)  with  lateral  series 
of  spine*  on  the  tail :  upper  surface  moMly  covered  with  mtuute  prickle* 
which  are  largest  ««n  the  median  hue  of  the  back,  on  the  tail* and  the  front 
of  the  pectorals.  I >i*k  smooth  Ulo*  .  except  anteriorly.  Teeth  about  |(; 
the  jawa  rather  strmigly  arched.  l>isk  ♦  broader  than  loug,  its  width 
twice  the  length  of  the  tail ;  snout  3f  in  length  of  disk,  2f  in  iateror- 
bital  width.  Color  brown,  with  a  dark  oeellate  ring  at  beee  of  paetoraia: 
upper  surface  svsry  where  with  round  pale  spots.    The  largest  of  oeir 
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skates,  reaching  a  length  of  over  6  feet ;  the  egg  case  nearly  a  foot  long. 
Pacific  coast  from  Monterey  to  Sitka,  abundant,  (bis,  two;  oculat*s> 
eyed,  from  the  pectoral  ocelli.) 

Raja  bmoeulaia,  Gisakd,  Proc.  Ac.  Nat.  Sci.  Phil  a.,  1864, 196,  San  Francisco;  Jordan  A  Gil- 
bert, Synopsis,  878, 1883. 
Untptera  binoculata,  Girard,  Psc.  R.  R.  Surrey,  373,  1868. 

Raia  cooperi,  GiaiRD,  Psc  R.  B.  Survey,  372, 1858,  Shoalwater  Bay,  Washington. 
Raia  eooperi,  Jordan  A  Oilbsrt,  Proc.  U.  a  Nat.  Mas.,  1880, 136. 

10$.  BAJA  INOBNATA,  Jordan  &  Gilbert. 
(Common  Skate  or  California.) 

Disk  broad,  its  widest  part  well  forward ;  outer  angle  of  peotoral  blunt ; 
posterior  edge  convex ;  anterior  margin  of  peotoral  undulated,  not  strongly 
concave ;  snout  rather  pointed  and  projecting  at  tip,  but  not  very  long, 
its  acumination  being  confined  to  its  anterior  half.  Interooular  space 
narrow,  deeply  and  uniformly  concave;  eyes  large,  longer  than  spiracles; 
supraocular  ridge  prominent.  Spines  on  body  rather  stronger  than  in 
related  species;  4  or  5  over  the  eye;  5  or  6  (rarely  fewer)  along  the 
median  line  in  front  of  the  middle  of  the  back;  a  series  of  very  small 
spines  along  the  middle  of  the  back,  changing  opposite  the  middle  of  the 
vent  rale  into  a  series  of  rather  strong,  hooked  spines ;  tail  with  a  strong 
lateral  series  in  females  only,  as  usual  in  the  genus;  prickles  on  the  body 
small  and  few ;  a  small  band  of  sparse  priokles  near  the  median  line  of 
back  on  each  side  of  the  median  series  of  spines;  snout  and  interorbital 
space  prickly ;  no  prickles  on  the  shoulders  or  on  the  fins,  except  the  an- 
terior edge  of  the  pectorals;  smooth  below,  except  on  the  snout  and  front 
of  pectorals;  armature  variable,  smoothest  specimens  in  deeper  water. 
Teeth  |J.  Jaws  somewhat  curved.  Color  light  brown,  slightly  mottled; 
a  blackish  ring  at  base  of  pectorals,  which  becomes  faint  in  the  adult;  a 
small  dusky  spot  at  base  of  ventrals  and  on  posterior  edge  of  pectorals. 
Disk  ^n  broader  than  long,  its  breadth  twice  the  length  of  the  tail. 
Snout  i  the  length  of  the  disk,  3  times  the  interorbital  width.  L.  2  feet. 
Coast  of  California;  very  abundant  from  San  Diego  to  Cape  Mendooino. 
(inornatua,  unadorned.) 

RajaHnomnta^  Jordan  A  Gilbert,  Proc.  IT.  S.  Nat.  Mus.,  1880, 457,  and  1881, 74,  San  Francisco. 
Rata  inornata,  Jordan  &  Gilbert,  Synopsis,  878,  1883. 

Raiajortlanit*  Garman,  Proc.  U.  S.  Nat.  Mus.,  1885,  43,  San  Francisco.     (Type,  16704.) 
Raia  inomnta  inermi*,  Jordan  A  Gilbert,   Proc.  U.  8.  Nat.  Mus.,  1881,   74,   Santa   Barbara. 
(Typo,  No.  2G92T>.) 


•  Raja  jordani, Garman .  Disk  broader  than  long,  the  snout  a  1  ittle  sharper  than  a  right  angle,  the 
tip  pointed  ;  width  of  disk  1  y%  times  length  of  tail  from  ventrals  ;  tail  slender,  tapering  regu- 
larly to  a  point.  I>or*als  separated  by  a  large  spine.  Intcrocular  space  broad,  deeply  concave,  3 
in  snout.  Eye  moderate,  a*  large  aa  spiracle.  Mouth  wide,  curved  forward;  \%  in  preoral 
part  of  snout ;  teeth  in  :w  rows."  Hcaa  above,  including  rostral  cartilages  and  skin  between 
them,  rough  with  small  spines;  a  row  of  larger  spines  along  orbital  rid  gen  and  median  line  of 
bark  and  tail;  typo  ( -f)  without  lateral  spines  on  tail ;  2  large  spines  side  by  side  in  front  of 
and  near  dorsals;  a  group  of  large  spines  on  front  of  each  pectoral;  most  of  the  disk  smooth. 
Claspers  long,  slender,  pointed,  thoir  form  unlike  that  of  R.  erinacea.  Dark  olivaceous,  a 
rounded  pale  spot  with  a  darker  center  on  each  shoulder;  dark  mottlings  on  lower  side.  L.  2 
feet.  (Garman.)  San  Francisco,  apparently  not  distinct  from  B.  momaia,  (Named  for  David 
Starr  Jordan.) 
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104.  RAJA  lOJ  ATOIUU1,  Jovem  M 

Disk  to  posterior  base  of  pectorals  t  broader  than  lone  the 
exceeding  ibo  length  by  a  distance  equal  to  snout  and  eye ;  list 
somewhat  longer  than   length   of  tail  (measured    from   veatt;   ante- 
rior margin  concave  in    front  of  eyes.     Snoot   prod  need  at  a  rather 
acuta  angle,  its  tip  rounded,  its  length  from  eye  3$  in  length  of  dish 
Interorbital  space  rather  strongly  concave,  its  width  21  in  saoet-     Eye 
not   much  larger  thau  spiracles,  3  in  snout.     Width  of  month   If  ia 
prenasal  part  of  head ;  nasal  Jlaps  at  angle  of  mouth  deeply  fringed 
Pectorale  reaching  middle  of  ventral*,  which  areas  long  as  ft  em  upec* 
snout  to  posterior  border  of  spiracle.    C Jaspers  iu  typical  eiamats  1 1  m 
disk.    Dorsals  small,  their  length  2  in  snout.    Caudal  small,  not 
than  eye.    Mnont  above  with  2  rows  of  spines,  basidee  smaller 
ties;  a  row  of  about  12  before  and  above  eye  and  spiracle:  a 
strong  spines  along  line  of  back  from  posterior  border  of  spiracle  te> 
ond  dorsal,  these  alternately  Urge  and  small  on  the  tail ;  a  row  of 
spines  on  each  side  of  tail  commencing  Just  behind  posterior 
vent  rale  and  ex  tending  to  caudal ;  a  single  spine  on  the 
each  side;  4  or  5  irregular  rows  near  the  anterior  margin  of  the  dmk 
opposite  the  eye* ;  the  length  of  this  patch  not  as  long  as  snoot.     Pec- 
torals with  the  usual  strong  retrorse  spines  characteristic  of  the  male*  mi 
this  genus.    Small  prickles  present  along  the  outer  anterior  margin  of 
pectorals,  interorbital  area,  on  top  of  snout,  and  along  its  margin  for  a 
distance  equal  to  |  of  snout,  and  beneath  from  tip  to  opposite  ponterter 
teeth,  the  anterior  prickles  strongest;  a  small  patch  in  front  of  eyes. 
Teeth  \i 

Color  light  brown,  spotted  with  paler;  the  back  with  obscure  rotten- 
lations  of  the  ground  color,  forming  honeycomb-like  markings,  eoi 
ing  paler ;  an  ohacure  roundish  dusky  blotch  at  middle  of  base  of 
and  a  darker  one  near  their  posterior  bane;  edge*  of  ventrals,  pectorals, 
and  snout  pale;  dark  markings  ou  interorbital  area  and  below  eye;  no 
markings  below. 

Related  to  Raja  imormata,  Jordan  Sc  (filbert,  from  which  it  la  at  ones 
distinguished  by  ba\  itig  4  row*  of  spines  below  eyes,  a  series  of  stemt 
spines  on  each  side  of  tail  in  the  male,  end  no  prickles  on  back  except  ibo 
median  series  and  the  spine  on  each  shoulder.  The  sire  is  much  smaller, 
it  being  one  of  the  smallest  «>f  the  rays,  known  from  a  single  male  speci- 
men 14  inches  in  length;  dredgfd  at  a  depth  of  33  fathoms,  at  station  2797. 
off  the  wwt  coast  «»f  Colombia,  between  1'anama  and  the  Galapagos 
Islands,  X°  0*i'  »»"  N.,  7*°  Til'  \V.     (cqmatorialis,  of  the  equator.) 

Jty«  *yM*~i«iM,  J  tt»»  x  Ifc.iiMAv  I'rv-    t    *4.  Nat.  Mu«..  la*9a  1*»,  oft*  Colombia.    (T*v» 
No  41  lit ) 

1SS.  RiJl  PARHIKKRt.  **•» 

Disk  considerably  broader  than  long  :  tip  of  snout  slightly  projecting  : 
interorbital  width  3f  in  distance  from  snout  to  eye;  tail  as  long  as  from 
its  root  to  eye.  Teeth  in  '17  rows.  Snout,  supraocci  pi  tal  region  and  whole 
margin  of  pectorals  and  ventrala  covered  with  small  prickles,  as  also  an 
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area  on  tail ;  back  and  tail  with  a  median  row  of  22  to  29  large  spines ; 
tail  with  a  marginal  row  of  large  spines  ( $ ) ;  rest  of  disk  mostly  smooth ; 
lower  side  mostly  smooth  except  below  snout.  Olive  brown,  with 
numerous  paler  blotches,  2  larger  than  the  others.  L.  3  feet.  Coast  of 
Alaska,  common.    (Bean.)    (parma,  shield;  fero,  I  bear.) 

Raia  parmifertx,  Bran,  Proc.  U.8.  Nat  Hub.,  1881,  167,  Iliuliuk,  Unalaaka  ;  (Type,  No.  27651). 
Joed  ah  A  Gilbert,  Synopsis,  878, 1883. 

104.  BAJA  STELLULATA.  Jordan  ft  Gilbert. 

Disk  much  broader  than  long,  anteriorly  broadly  arched ;  the  snont 
very  obtuse,  but  its  tip  slightly  exserted  and  acutish ;  anterior  margin  of 
pectorals  somewhat  undulated  and  convex ;  posterior  margin  very  con- 
vex. A  row  of  small  stoutish  spines  above  eye ;  about  6  spines  on  the 
scapular  region,  and  a  median  row  of  strong  spines  on  the  tail ;  entire 
upper  surface  rough  with  strong  stellate  prickles;  these  largest  on 
head,  middle  of  back,  and  on  tail;  underside  smooth,  except  anteriorly. 
Teeth  }g.  Nasal  cartilage  very  weak.  Color  brown,  everywhere  strongly 
variegated  with  light  and  dark  colors;  a  black  spot  at  base  of  each  pec- 
toral, surrounded  by  a  pale  ring,  and  this  by  a  black  ring;  numerous 
black  spots  of  various  sizes,  some  of  them  ocellated,  scattered  over  the 
body ;  head  with  blaok  crossbars.  Disk  £  broader  than  long ;  the  length 
of  tail  more  than  i  the  width  of  disk ;  the  snout  4i  in  length  of  disk, 
and  2i  times  the  interorbital  width  ;  the  snout  is  as  long  as  in  inornata, 
but  much  wider,  appearing  blunt  and  short.  L.  2\  feet.  Coast  of  Cali- 
fornia and  northward,  Santa  Barbara  to  Unalaaka;  locally  abundant 
about  Monterey,     (stellula,  a  small  star,  from  the  form  of  prickles.) 

Raja  ttrtlulaia,  Jordan  St  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,  133,  Monterey  ;  Jordan  &  Gil- 
bert, SynopnU,  45, 1883. 

107.  RAJA  ALEITICA,  Gilbert  &  Thoburn. 

Closely  related  to  li.  stellulata,  differing  in  the  much  finer  stellate 
prickles,  which  uniformly  cover  the  entire  upper  side  of  disk,  the  con- 
tinuous series  of  median  spines,  the  narrower  disk,  and  longer,  sharper 
snout.  The  latter  forms  a  right  angle,  its  length  more  than  i  length  of 
disk.  Interorbital  space  deeply  concave,  the  rostral  cartilage  a  slender 
rod,  with  semi  transparent  spaces  on  either  side.  Anterior  margins  of  disk 
gently  convex  near  snout,  concave  near  pectoral  angle.  Length  of  tail 
equaling  distance  from  snout  to  vent.  Teeth  }§.  No  spines  or  enlarged 
prickles  on  orbital  rim.  Two  large  spines  on  shoulder.  A  broad  band  of 
enlarged  prickles  on  each  side  of  tail. 

The  single  specimen  is  a  young  male,  33  inches  long,  taken  south  of  Una- 
laaka Island,  Aleutian  group,  at  a  depth  of  81  fathoms.  The  species 
evidently  reaches  a  larger  size  than  either  stellulata  or  parmifera,  as  the 
claspers  failed  to  reach  ventral  margin,  and  the  pectoral  hooks  were  un- 
developed in  the  type. 

Raja  almtica,  Gilbert  k  Tiiobirn,  Bull.  lT.  S.  Fish  Com.,  1894;  Sannak  Island,  Aleutians. 

10K.  RAJA  TRACHl'RA,  Gilbert. 
Allied  to  Raja  isotrachys,  a  deep  water  species,  but  the  disk  broader,  the 
snout  muoh  blunter,  the  angle  much  greater  than  a  right  angle.    Upper 
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surface  sparsely  Ami  evenly  covered  with  small  sharp  prickles  with  sw:Ui* 
base,  crowded  between  eyes,  in  a  broad  ham!  along  front  of  disk.  Ut&; 
•boulders  and  especially  on  sides  of  tail :  no  spinas  on  orlutal  rim  «r  sh** 
ders :  a  small  spine  on  middle  of  hark  between  shoulders :  23  spine*  •;»•{ 
median  line  of  tail.     Anterior  outline  strongly  undulated,  nntin  a«er 
Up  of  snont,  which  slightly  projects.    length  of  disk  li  in  iu  widis 
interorbital  space  concave,  1£  times  eyet  which  Ia3|  in  •noot      Ihstaa** 
from  front  of  eye  to  edge  of  disk,  1|  in  snont.    Tail  longer  than  l-«ti  k* 
i  snont;    dorsals  mnall,  i*|iialf  prickly.    Color  plnm  color,  dark**  *• 
margiu  ;  brownish  l»elowvheeomiug dark  on llus.     I«  ixmchea.    Onosfwei 
men  known  from  Santa  liarhara  Chanuel,  in  HSU  fathoms.     Hiilaert 
( TfMx ic  rough ;  <»i,«i  tail.) 

Itmmmmltmr*,  iSiuiBT.  IV-    I*.  »  Nal   Mw  .  H*l,  M»,  Baste  Bsrbars. 

Iff.  BAJA  ABfHSHOLA.  Gilfarrt  *  Tb4«m 

Three  strong  spines  on  middle  of  l»ack  and  a  series  down  media*  lia*  of 
tail.  No  other  spiues  prenent.  A  hand  of  en  Urged  prickles  on  ssvrh  e«t> 
of  tail.  Both  oppei  and  lower  nurfaoe  hispid  with  cloeeeet.  •l*+drt 
bristles:  the  margins  of  disk,  the  ventral*,  and  the  under  surface  of  la*; 
partly  naked.  No  ncapular  Hpinee.  Anterior  margin  of  disk  rvt>em%» 
naar  snout  and  near  peotora I  angle,  a  convex  area  intervening.  £•»••« 
broad,  but  not  short  nor  blunt.  Interorbital  »pac*  deeply  conca«» 
Claspers  long,  *leiider  and  flexible.  Kontral  cartilage  imperfect ;  ekeleU»a 
generally  very  rieiihle.  Hooks  011  pectoral*  iu  male  imperfectly  deveJ 
oped.  Nearly  ant  form  sooty  brown  ou  both  upper  and  lower  sid«e.  with 
a  few  scattered  black  spot*  al»o\e. 

A  single  specimen  known,  a  male  i'»  niche*  long,  taken  oif  the  t^aevr. 
Charlotte  Inlands,  lint i-h  Columbia,  at  a  depth  of  1..VO*  fathoms,  th* 
greatest  depth  at  which  a  ray  ha*  Ihn-u  found.  A  strongl>  marked  sfw- 
cies,  probably  ty|N«  of  .1  difttimt  geuim.  (uAj>»iru(«i(  living  in  the  depth* 

fry  Ojm  r.4«,  fiil.nar  A  Ttl->««  kV  Itn  I    I      *    ri«!>  <    4u..  !•••.  QlMCCI  ChftflotW  l*l«»4a 

Family  XXV    NAKCOBATII*.*:. 
1  Tiik  Ki-Kcikic  Ravh.  » 

Trunk  broad  and  thick,  cowred  with  perfectly  smooth  skin.     Tail  com 
paratively  *h«M    ;m<l    thick,   with    ra\ed   camlal   tin.  anil   common  I  >    '2 
rayed  dorsal  4in«.  the  iii«t  of  «  Inch  t«  over  or  behind  the  ventral*  :  a  longi- 
tudinal fold  ou  r-urh  *idr  of  the  tail:  auterior  or  uaaal  taltes  caorinent 
into  a  <|tiadraiiL'o!.«r  1«»U*  ;  a  larire  electric  organ  coni|»o*ed  a(  insn>  bet 
agonal  tutie*  iN-iueen  the  | •••<■  t •  •  1  u  1   tins  snd  the  hea«l.     tteuera  7:  *|v<rie« 
about  l."»:  ray*  of  moderate  «»:  laigt-  »»/••.  noted  for  their  power  of  git  tag 
electric  *lnM-k»  :  found  in  nio*t  «  .tim  M-an.     According  to  Krit*eh.  the  t»r 
itedoe*  i»a*»  f  i»tiigh   ••  distinct   pha*e*  of  development,  a  shark-like,  a 
ray-like,  and  finally  a  t«>riw«lt»  like  '»f.tmv     Ihe  very  young  ha»e  lung 
external  gill*,     v  I«ntrKi»iMi»  1  .  Uuuthcr,  Cat  .  vm,  41&-455.) 

I).   V«ttr*J  fla*  Mf^rair,  Uil  Bi-lrrtU 

c.  fpirsclM  *t  >usm  diMasc*  Uais4  u»»  •jm. 
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d.  Spiracles  rounded,  with  entire  edges,  (not  fringed).  Tetronarce,*  49. 

ee.  8piraclee  placed  close  behind  the  eyes,  not  fringed,  but  with  the  margin  sometimes 

tuberculate.  Nabcine,  00. 

66.  Ventral  fins  united ;  spiracles  close  to  the  eyes,  not  fringed.  Discopyqe,  61. 

49.  TETRONARCE,  GUI. 

Tetromanx,  Gill,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  1861,  vm,  387,  (occidentalu). 
(iywnotorpedo,  FaiTSCH,  Arch.  A  tint.  Phys.,  188G,  365,  {occidentalu). 

Electric  rays  with  the  disk  very  broad,  abruptly  contracted  at  the  tail; 
2  dorsal  fins;  caudal  fin  well  developed;  ventral  fins  large,  separate; 
spiracles  large,  rounded,  with  entire  (not  fringed)  edges,  placed  behind 
the  eyes  ;  mouth  small ;  teeth  pointed ;  skin  perfectly  smooth.  Species 
about  4,  2  European,  the  others  American,  (rcrpu-,  four — four-cornered ; 
tupKT),  an  old  name  of  Tetronarce  naroe,  meaning  numbness,  equivalent  to 
Torpedo. ) 

a.  Color  nearly  uniform  black,  rarely  spotted  ;  first  dorsal  over  middle  of  ventralg. 

O00IDENTALIS,  110. 

ui    Color  dark  brown,  usually  spotted  with  black  ;  first  dorsal  inserted  behind  middle  of  ven- 
tral*, cau  formica,  ill. 

110.  TETBONARCE  OCCIDENTALS,  (Storer). 
(Cram pr 1 8ii ;  Tomtom  ;  Numbfish.) 

First  dorsal  more  than  twice  as  large  as  second,  its  insertion  over  mid- 
dle of  the  ventrals ;  spiracles  not  fringed,  their  edges  smooth.  Color 
almost  uniform  black,  with  obscure  darker  spots;  beneath  white.  L.  2 
to  5  feet ;  breadth  $  of  length,  the  disk  very  blunt  or  almost  emarginate 
in  front.  Atlantic  coast  of  United  States,  Cape  Cod  to  Cuba ;  not  very 
common.  A  large  species,  allied  to  the  European  T.  nobiliana,  said  to 
reach  a  weight  of  200  pounds.  According  to  the  figures,  T.  nobiliana  has 
the  second  dorsal  smaller  and  inserted  farther  back,  (occidentalis,  western. ) 

Tnrjwtlo  omT&'M/afc,  Storer,  Am.  Jour.  Sci.  Art «,  1843,  165,  Massachusetts. 
Thrprdo  ixxblnttuli*,  Stores,  Fishes  Mass.,  247,  1807. 
Ti*-ptdo  occidental*,  Jordan  A*  Oilbbrt,  8ynoi«is,  39,  1883. 

111.  TETRONABCE  CALIFOBNICA,  (Ayres). 

(California  Torpedo.) 

Color  very  dark  brown,  with  small  round  black  spots,  which  are 
sometimes  obsolete.  Eye  small ;  spiracles  at  a  distance  behind  them 
more  than  twice  eye  and  more  than  length  of  spiracle;  edges  of  spira- 
cles not  fringed;  breadth  of  mouth  about  equal  to  its  distance  from  tip 
of  snout;  teeth  small,  sharp.  First  dorsal  more  than  twice  second,  half 
of  it  opposite  ventrals.  A  large  species,  reaching  a  length  of  about  3 
feet.  Coast  of  California,  on  sandy  shores,  scarce,  rarely  seen  except 
about  San  Francisco  and  Santa  Cruz;  not  noticed  south  of  Monterey. 
Perhaps  not  different  from  T.  occidental™. 


•  In  the  Old  World  genus  .V«im»Wtn«,  the  typical  genus  of  the  family,  the  edges  of  the  spiracles 
are  fringed  with  papilla-.     The  synon yiuy  of  this  gouus  is  : 

Thrpvdn,  Di'Mf.RiL,  7/>i»l.  Atml.,  UK,  1HK5,  (tnrf»ih) ;  name  preoccupied  for  an  electric  catfish. 
\arcftlnUn*,  Blainmm.R,  Joiirt).  1'hys.,  181ii,  2»i2,  (imocw/u/m*,  ijnhani,  «■/«•.). 
Xarutcion,  (Klein),  Hleekkk,  Nedt-rl.  Tidskr.  Dit-rk.  in,  171,  (torpedo). 
Hmbriotorptdo,  Fritsc  n,  Arch.  Anat.  Phys.  1886,  ;i66,(mnn«wra<o—  torpedo). 
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TWa***  <W|('*wn,  Auu,  IW.  <*l.  Ac.  HrL.  ISM,  TQ,  S*a 
TWjldu  WyWxr*.  Juftt>A«  A  <ilLM«T,  H/OuU»a\  174,  INKS. 


50.  NARCINB,  Haute. 


;  Httu,  t*«4»r  Karrtn*.  .11,  H04.  (**•■■!.■■»). 

,  OitL,  A  no.  Lye   Nat.  II  Ut  N.  Y.,  iSft,  nil*  Ml,  ( 
iilU.,  T  r  ,  <mp bra). 


Disk  more  or  less  rounded,  not  emarginatc  in  front;  spiracles  *tj 
close  to  the  eyea,  their  edges  tuberculato  or  smooth ;  month  narrow,  mmt 
rounded  by  a  circular  fold  of  skin,  which  form*  the  freoum  of  taw  n*a*> 
valve;  teeth  in  quincunx,  not  occupying  the  whole  of  the  Jnwt  moat  •# 
them  visible  when  the  mouth  is  closed.  Tail  about  aa  long  as  disk  ,  m 
oud  dorsal  larger  than  first.  Warm  seas;  the  species  usually  amsllti 
than  the  species  of  Torpedo.  d-'j<>«n,  uunibueas,  an  old  name  of  taw  Tor- 
pedo). 

Ut.  JUftTIXK  BBAftlUKSftlft,  HHfcr^ 

Disk  oral  or  nearly  circular,  the  snout  broadly  rounded,  not  asserts*!; 
spiracles  with  roughened  edges:  snout  4}  in  disk,  twice  intwrorbttal 
width;  mouth  If  in  prroral  part  of  snout;  tail  1|  times  length  of  disk . 
second  dorsal  a  little  higher  and  a  little  longer  than  first.  Color  itns 
ble,  a  fact  which  ha*  gi\eu  rise  to  several  nominal  species;  suasHia— 
nearly  uniform  dark  brown  (in  deep  water);  sometimes  marked  a***** 
with  dark  spots  and  dashed  iumbro$a);  sometimes  with  a  dark  head 
across  bead  and  dark  spots  elsewhere  (rora/Zias).  West  Indie*  and 
Brazil,  occasionally  northward  to  Key  West  and  Peusaoola.     L.  *i 


T*fdu  hrmttltmit;  >    «  Mirth*.  T..r|">K  l'i.  1M1.    Bratll 
,Vmw  Irmtl**—.  <;r«rnra. «  at  ,  mii.  4W,  M70. 

.W.wU*UMoa.»i,i.uiiiv  Hull,  Mm  <'««n|<  J!o»l.t  %i,  234.  |M1.  Florida  .  J«m«*a  * 
iJllBBBT,  Mtl-«f-W,  «T7,  l»KX 

S~r,m*  h^*!,  J. .»t.*».  IT  -    I    !*.  n.i   Not,  1*M.  loft,  gay  West 
.Wrw  WWtnmi,  J-  kt>m«  A   K«ibh4«m.  r*r»--.  I'   8  Nat.  Mm,  lSNk,  fTX. 
TWpt***  **»*<./?«.  (tkirriTH.  Auim.  kiti*<l<>ra,  1.  «i»t ;  I    nut,  IQ4,  Jsmaics 
JV«rr«M  «**r«,  I»i  mi  mi,  K-t  u.  **«>!  .  X72,  lmV^  BrstU 
TWy4»  ynftw,  <;*•««>«,  c*t   Ki«W  13,  lftM,  Antilles. 

51.  DISCOPYGE,  Tschudi. 

fUfciyyfi.  Tfc  ut  M.  Fftuua  Peruana,  IJ.1H4,    l*U«^ 

Veutral  flu*  united  into  a  continuous  dink  tielow  the  tail.  Disk  cirrw 
lar:  tail  with  'J  dor»aI  tin*  and  with  s  fold  on  each  side;  nasal  vaJ««a> 
confluent;  teeth  tlat.  the  hinder  edge  angular;  spiracles  close  Wktnd 
e>e».  Two  *prrir«  in  the  KoMern  Pacific;  small  electric  rays  resesanltng 
.Ysrasr,  hut  with  united  wntral*  ( <'<>uo{ ,  disk ;  ?*>*,  ramp,  fross  ta* 
disk-hkr  \rntraN) 

III.  tllMOPKiK  OH4TI.  Jordan  A  Gtttort 

Spiracles  with  r<>sr»c  fringe.  Snout  It  in  dmk;  eye  small;  tnterorb*- 
tal  space  H  in  nuout.  Width  «»f  mouth  1}  in  prvoral  part  of  aaout ;  taul 
slightly  shorter  than  rmi  of  body;  second  dorsal  narrower 
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than  first;  ventrals  large,  ad  Date  behind.  Color  brown,  mottled  and 
spotted  above  with  lighter  and  darker;  center  of  disk  with  a  large, 
blackish,  ocellated  spot,  the  darker  center  surrounded  by  a  pale  ring,  a 
pale  spot  at  center;  ocellus  as  long  as  snout,  Panama,  rare,  (dfifiarbt, 
eyed,  from  the  color  markings.) 
Duoopipeommata,  Jordan  A  Gilbert,  Proc.  U.  8.  Nat.  Mua.,  1889, 151,  Panama.  (Type,  No.  41133.) 

Suborder  MASTICURA. 
(The  Whip-tailed  Rays.) 

Family  XXVI.  DASYATUXE. 

(The  Sting  Ray&) 

Disk  usually  more  or  less  broad  than  long;  the  pectoral  fins  uninter- 
ruptedly confluent  in  front,  forming  the  tip  of  the  snout ;  tail  variously 
formed,  usually  whip-like,  sometimes  short  and  stout,  sometimes  bearing 
a  single  dorsal  or  caudal  fin,  bnt  never  with  2  dorsals;  usually  1  or 
more  vertical  folds  of  skin  on  the  tail,  rarely  a  lateral  fold.  Tail  gener- 
ally armed  with  a  large,  sharp,  retrorsely  serrate  spine  on  its  upper  sur- 
face toward  the  base ;  2  or  3  spines  occasionally  present.  Ventral  fins 
not  emarginate.  8kin  smooth  or  variously  prickly  or  spinous,  rough- 
est in  the  adult ;  no  differentiated  spines  on  the  pectorals  in  the  males, 
the  sexes  being  similar.  Month  rather  small ;  teeth  small,  paved, 
usually  more  or  less  pointed  or  tubercular.  Nostrils  close  together ;  nasal 
valves  forming  a  rectangular  flap,  whioh  is  joined  to  the  upper  jaw  by  a 
narrow  frenum.  Spiracles  large,  placed  close  behind  the  eyes.  Skull  not 
elevated,  the  eyes  and  spiracles  superior.  Ovoviviparous.  Genera  about 
10 ;  species  50.  Found  in  most  warm  seas,  some  of  them  iu  the  fresh 
waters  of  the  northern  parts  of  South  America.  The  large,  jagged  spine 
on  the  muscular  tail  is  capable  of  inflicting  a  severe  and  even  dangerous 
wound.     (TRYGONiDiK,  GUnther,  Cat.,  vin,  471-488.) 

UaOLOPHJNJC  : 

a.  Tall  stout,  provided  with  a  rayed  caudal  fin;  no  dorsal  fin;  disk  roundish ;  caudal  spino 

strong.  Ubolophu8,  52. 

Dastatinjc  : 

aa.  Tail  slender,  without  caudal  fin;  pelvis  without  sword-shaped*  process.     (Marine  species). 

6.  Tail  whip-like,  longer  than  the  disk  which  is  rhomboid  or  roundish ;  caudal  spine  strong. 

Dasyatib,  53. 

66.  Tail  very  short,  shorter  than  the  very  broad,  transversely  rhombic  disk;  caudal  spine 

weak,  often  wanting.     No  trace  of  dorsal  fin.  Ptkroplatka,  M. 

52.  UROLOPHUS,  Miiller  &  Henle. 
(Round  Sting  Rays.) 

Lewbahu,  f  Blaimvillb,  Jour.   Phys.,  lxxxiii,  1816,  262,  (cruciattu;  not  Leiobattu,  Rafinesque, 
1810). 


•  In  the  frash  water  genera  EUipentrtu  and  Paratrygon,  species  of  which  arc  found  in  the  watert* 
of  Colombia,  Venezuela,  and  Guiana,  the  pelvis  has  a  sword-shaped  continuation  or  process. 
See  Garman,  Proc.  Boet.  Soc.  Nat.  Hist.,  1877,  210,  and  Steindachuer,  Fische  des  Magdaleuen- 
stromea,  1878,58. 

t  In  the  Fanne  Francaise,  1828,  Blaineville  changes  "  bahu  "  in  this  and  all  similar  names  to 
"toifc,"  thus  Lewooffc,  Attobatis. 
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Urolopku*,  MCller  &  Hbnle,  Plagiostomen,  1838, 173,  {cmrantiaau  —  orudatiu). 
Vrotrygon,  Gill,  Proc.  Ac.  Nat.Sci.  Phila.,  1863,  173,  (mumlut). 

Disk  oval  or  rhombic,  the  length  and  breadth  not  very  unequal ;  snout 
rounded  or  the  tip  exserted ;  skin  smooth  or  more  or  less  priekly.  Tail 
rather  short,  little  if  any  longer  than  the  disk,  muscular,  provided  with 
a  distinct  rayed  caudal  fin  ;  no  dorsal  fin.  Upper  part  of  the  tail  with  a 
strong  serrated  spine.  Warm  seas.  Sting  rays  of  small  size,  the  most 
vigorous  and  most  dangerous  of  the  group,  mostly  confined  to  tropical 
America,     (oipa,  tail ;  A6a>of,  crest.) 

a.  Middle  line  of  back  or  tail  with  no  enlarged  shields,  spines  or  prickles,  the  skin  smooth  or 

with  prickles  similar  to  those  found  elsewhere;  disk  roundish,  the  snout  not  prominent 

6.  Skin  everywhere  perfectly  smooth;  snout  little  prominent;  tail  shorter  than  disk; 

body  with  yellow  ptroaks  and  spots.  HALLEmx,  114. 

W>.  Skin  more  or  less  prickly  above. 

e.  Skin  mostly  smooth,  some  weak  prickles  present  on  middle  of  back. 

NKBULOSUS,  115. 
cc.  Skin  above  every  where  beset  with  small  prickles. 

d.  Tail  rather  shorter  than  disk,  which  is  longer  thau  broad.    Color  brown, 

everywhere  sprinkled  with  yellow  dots.  jamaickmsis,  116. 

dd.  Tail  rather  longer  than  disk,  the  caudal  spine  inserted  behind  its  middle;  disk 

as  broad  as  long;  prickles  stellate.    Color  plain  brownish,     mujtdus,  117. 

ca.  Middle  line  of  back  or  tail  with  1  or  more  enlarged  spines  or  prickles;  tip  of  snout  more  or 

less  prominent.    Color  nearly  plain. 

e.  Middle  of  back  with  1  or  2  stout  spines;  no  spines  on  tail;  rest  of  disk  smooth  or 

slightly  prickly;  disk  broader  than  long,  shorter  than  tail.  qoodki,  118. 

m.  Middle  of  back  without  differentiated  spines;  median  line  of  tail  with  spines. 

/.  Median  line  of  tail  with  2  to  8  strong,  broad  rooted  spines;  rest  of  body  entirely 
smooth;  tail  longer  than  disk  which  is  slightly  longer  than  broad;  the  snout 
strongly  projecting.  aipidubob,  119. 

//.  Median  line  of  back  and  tail  with  18  to  22  recurved  spinutes;  these  largest  on  tail; 
disk  above  mostly  covered  with  small  stellate  prickles;  snout  slightly  pro- 
jecting; tail  as  long  as  disk,  which  is  slightly  broader  than  long. 

A8TKRIA8,  120. 

114.  UROLOPHUS  HALLEBI,  Cooper. 

Disk  nearly  round,  a  little  broader  than  long,  with  the  anterior  margins 
straightish,  meeting  in  a  slight  angle.  Snout  (from  the  eyes)  longer  than 
the  width  of  the  iuterorbital  space;  less  than  I  disk.  Tail  somewhat 
shorter  than  the  disk.  Teeth  obtuse  in  both  sexes.  Skin  perfectly  smooth, 
without  spines  or  prickles.  Color  light  brownish,  with  marblings  and 
wavy  lines  of  yellowish  and  dusky,  sometimes  with  yellowish  spots,  occa- 
sionally with  wide,  obscure  dusky  streaks,  which  are  crossed  by  similar 
transverse  streaks;  belly  yellowish  tinged.  Coast  of  California  from 
Point  Concepcion  southward  to  northen  Mexico ;  exceedingly  abundant  in 
sheltered  bays.  L.  12  inches.  The  smallest  of  our  sting  rays.  Closely 
related  to  the  Australian  U.  cruel  at  us.  (Named  for  Mr.  Haller,  of  Port 
Tow u send,  Washington,  who,  as  a  boy,  was  stung  by  this  species  at  San 
Diego  in  1862.) 

Urofophu*  AuZ/m,  Cooper,  Proc.  Cal.  Ac.  Sci.,  1863,  in,  95,  San  Diego;  Jordan  A  Gilbert, 
Synopsis,  46,  1883. 

115.   I'ROLOPHI'S  NKBI7LOSUK,  Garman. 

Disk  nearly  round,  formed  much  as  in  U.  halleri.  Skin  not  quite 
smooth,  some  asperities  present  about  the  middle  of  the  back;  no  median 
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series  of  spines  on  back  or  tail;  month  with  3  small  papillae.  Color 
clouded  olivaceous  above,  whitish  below.  Gulf  of  California  to  Panama ; 
not  rare,  replacing  U.  kalleri southward,  and  differing  chiefly  in  the  prickly 
back,     (nebulosus,  clouded.) 

I'rxAnphua  nebmlomu,  Garman,  Proc  U.  S.  Nat.  Mas.,  1885,  41,  Colima.     (Tjpo,  No. 7356.) 

116.  UROLOPHUS  JAMAICBN8IS,  (Curler). 

Disk  ovate,  longer  than  broad,  rather  longer  than  tail,  its  front 
rounded,  the  snout  not  projecting.  Skin  above  everywhere  sparsely  cov- 
ered with  small  prickles.  Color  brown,  sprinkled  with  small  yellow 
spots,  edged  with  darker.  West  Indies,  generally  common;  once  (per- 
haps erroneously )  recorded  from  New  Jersey. 

I^iobatu*  •Zoom,  Blainville,  Jonrn.  Pbys.,  1816,  262,  name  only. 

Raja  jamaioemm%  Cvvm,  R£gne  Animal,  n,  137,  1817,  Jamaica,  after  Paatinaca  Marina  of 

Sloane. 
Trygonobohu  torpedinn$,  Dksm ARE8T,  Prem.  Dec.  Ichth.,  6, 1823,  Cuba. 
Crolopktu  torptdmus,  GCnther,  Cat,  vm,  485, 1870 ;  Gasman,  Proc.  U.  8.  Nat.  Mm.,  1885,  43. 
Raja  afoam,  Bancroft,  Zotfl.  Journal,  v,  83, 1820,  Jamaica. 

117.  UROLOPHUS  MUNDUS,  (Gill). 

Disk  orbicular,  rounded  in  outline ;  the  snout  slightly  projecting,  as 
long  as  broad ;  tail  a  little  longer  than  disk;  caudal  spine  inserted  a  little 
behind  middle  of  tail;  as  long  as  from  nostrils  to  tip  of  snout;  teeth 
pointed.  Skin  beset  with  numerous  small  stelliform  tubercles,  largest  on 
tho  back.  Color  uniform  dark  brown.  (Gill.)  Panama;  not  seen  by  us. 
(mundus,  clean.) 

IVotrygon  mumlu*,  Gill,  Proc.  IT.  S.  Nat.  Mus.,  1863,  173,  Panama. 

118.   UBOLOPHU8  UOODEI,  Jordan  &  Bollman. 

Disk  broader  than  long,  by  a  distance  equal  to  snout  and  i  eye; 
front  margins  of  disk  slightly  convex,  the  tip  of  snout  exserted  and 
sharply  pointed,  its  length  3f  in  length  of  disk  ;  eye  equal  to  spiracle,  3± 
in  snout ;  edge  of  spiracles  entire;  width  of  mouth  2  in  snout  before  it; 
ventrals  projecting  beyond  disk,  their  length  l£  in  their  breadth.  Caudal 
spino  large,  as  long  as  snout  and  $  eye,  its  edge  with  8  to  10  retrorse 
spinules,  its  insertion  before  middle  of  tail  (from  axil  of  pectoral),  its  tip 
reaching  front  of  caudal ;  tail  longer  than  disk  by  a  distance  equal  to  eye 
and  spiracle ;  skin  smooth  or  somewhat  prickly  on  upper  surface  of  snout ; 
1  or  2  strong  spines  near  middle  of  back.  Color  plain  brown,  nearly  uni- 
form, the  margins  bright  yellow  in  life.  About  Panama,  at  a  depth  of  33 
fathoms;  also  taken  in  Magdalena  Bay;  snout  longer,  3  in  disk  (Gilbert.) 
(Named  for  George  Brown  Goode.) 

fVo/opAw  goodei,  Jordan  A  Bollman,  Proc.  U.  8.  Nat.  Mus.,  1889,  151,  near  Panama.    (Type, 
No.  41150.) 

119.  UROLOPHUS  ARPIDURU8,  Jordan  ft  Gilbert. 

Disk  very  slightly  longer  than  broad,  its  length  slightly  less  than  tail, 
its  anterior  margins  nearly  straight,  the  tip  of  snout  projecting  abruptly 
as  a  narrow  triangular  prominence,  rounded  at  end;   snout  from  eye  3 
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in  disk;  eyes  small,  much  loss  than  spiracles.  Month  2+  la  iu  4i 
from  snout.  Caudal  spine  very  large,  a  little  mors  than  twice  ml 
width,  it*  insertion  in  front  of  middle  of  tail.  8k  in  entirely  saw  mi  L.  euf* 
for  a  series  of  a  few  (2  to  H>  strong,  broad-rooted  spines  or  l*ejrklete  «e 
upper  part  of  tail  before  caudal  spine;  tbese  are  straight,  sharp.  dttwu4 
backward,  tbeir  height  ci|u*l  to  width  at  liase,  whirh  is  greater  thaa  yeast 
Color  plain  brown.     L.  1M  inches.     Panama.     \«ortr,  shield;  «••». last 

rv«  Iff  km,  mm/**,-*:  J<»b»a«  A  (iikMar.  BsJI.  V   *.  Fkh  «V*»..  |aft|,  »/T.  flSSSlS        T|S»   »■- 
9110;  X90O?.  i'AU.\ 

Its.  I  ROMIPHt'H  AftTEBJaft.  J«*4s»  *  tiUWrl 


Disk  almost  round,  a  little  broader  than  long.  about  as  long  as  tail,  a* 
terior  margins  of  disk  nearly  straight,  the  tip  acute,  »lightl>  *is*ri«ai 
8nont,  from  eye.  4  in  dink.     Kyes  small,  much  smaller  than  sptrerWs, ils»t 
4   intarorhital  width.     Mouth  2j    in  distance   to  tip  of  snout      TeetL 
•harp  in  males,  pavement -like  in  females.    Caudal  spine  \er>  loog.loogvr 
than  snout,  inserted  in  front  of  middle  of  tail.    Hkin  ahovr  e»ery  ibn 
coTcred  with  small  atellate  prickles,  these  larger  and  mote  mmtrus*  «*> 
median  line:  ventraU  smooth:  both  sexes  equally  rough:  median  Ua*  «f 
back  with  a  series  of  1m  to  'S2  sharp,  recurved,  apinule*,  from  shoulder*  u- 
caudal  spine,  these  becoming  larger  and  sharper  backward,  but  all  eaavi 
smaller  tbau   the   prickle*   in   f\  aapulnru*     Color   plain   light   brwvt 
Maiatlan  to  ratiama.  uot  rare.     i<i*ttj>,i.  a  star,  from  the  stellate  s**a«* 

ln*fkm»  nriftMi,  J  ■!•%«  A  (iuatai.   l*n«     I     l«   gal   Xa».  I-O.  VT*.  MstStUa 

(T)j»,  Nu»  :**+ .  2»mi    .hjm.*  .  r«i>  .  .-nin.. 

53.  DASYATIS,  Kalinea<|ue. 
1  Sting  Kay*.) 

f  m*j*  mtm;  Km*.  174i,  i'|-*v  l.innmi 

f»Myrf**,  Htritr*,'  t    <«r*tt«st  •!•  \l>nni  Nu.mi  «l*o..  I»..  l»l»  tm/wm. 

rWM,  Ranat^t  r.  I-. !    *  -I'tlti  ■!   •»!•  U  .  «.|.  I«l»,  iaja»i. 

Th^"**  ******  IUaixmiii.  Ji-uf    VUj*  .  I" !•-.  *J>-1.  i  »»»#•*■•  i 

IVy^Mi,    Ai<i»^^  ,  «'»«!■.  U  c'**    \'»im*'..  VA    i.li».  1"IT.  f  ■ 

He^'lrrf",  *tura  A  Hi  an.  Ma*    Nat   lli«t  .  |a.i7.  »>,  ifc*-aHh). 

Nin.iafiP'1,  M«  lira  A  Htatr.  \V.»£m«hb  ■  Vi-hn  .  KIT.  *«», 

/Wmi>-i,  •»«•!  a*--*.  <'la*»i..  Au.iii  .  31  >.  !"T.     /.!■».».» 

.fa**--!*'***,  Eitar\itrt.-..  tit  y»  »i%*  »,  /   -  .  1  ♦•►■ii'Hi 

f'4rfi»iMi,  I11K11    N    1     rVibt    Ful.--    3TJ,  l»4j.  •  |~trf«a«**, 

{•Mte'sito,  <*taa  t  v    'J   ■  :•»%  1  «in  ■*  fct.  v  »•-}•>•,  ■■',  l«J,    p**m*f*  .  r.*r«  t*»l   <rlS  «t«|«| 

I>i*k  o\aI.  tlat.  with  rounded  angle*.  Tail  vrry  long  and  slrnder.  whip 
like,  without  tin.  I»nt  oft  i*ii  with  1  or  'J  vertical  membranous  folds:  sal  nasi  c 
serrated  apim*  tow. ml  the  ha*e  of  the  tail.  Skin  more  or  less  »pinvsja  or 
prick)\.  rarel\  aiii<M>th.  iVrth  mh.i1  I,  iiaved ;  a  few  papilla*  usually  pre 
sent  in  the  mouth  InIuihI  the  low.r  ja».  Specir*  about  3*.  Sting  rat* 
of  large  «i/e.  atiiiiid.iur  :n  warm  m-m  Many  of  the  Apt noti*  specie*  arr 
Uearly  or  «|Uit«>  -month  vi  h,-n  \ouuj;.  l»eci»niiiig  rough  with  sge  Some  of 
our  speor*  air  \<>t  t tu|M-r f«-«*t  l\  known  and  much  of  the  synon>mj  is 
uncertain  •,;*".  "l»JCk'>  or  rough  ;  .fci".r.  a  skate:  abbreviated  froar 
/'4l«y^flll«.  * 
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Hbmttbyoon,  (qp<-,  half;  rpvymv,  Trygon,  *  dove,  the  same  name  also  applied  to  the  sting  rays): 
a.  Tail  with  a  keel  or  wing-like  expansion  below  only ;  adult  with  stout  bucklers  on  back  and 
tail ;  tail  rough,  more  than  twice  length  of  disk.  centrura,  121. 

Dastati*: 
am.  Tall  with  a  narrow  keel  or  expansion  both  above  and  below. 
b.  Tail  simply  keeled  above,  with  a  wing-like  expansion  below. 

c  Shoulder  with  3  series  of  tubercles;  tail  less  than  twice  length  of  disk. 

H  AST  AT  a,  122. 
ce.  Shoulder  with  less  than  3  series  of  tubercles. 

<L  Tail  round,  more  than  twice  disk;  back  with  strong  tubercles;  snout  sharp. 

QYMN  URA,  123. 

66.  Tail  more  or  less  compressed,  with  a  wing-like  expansion  above,  a  larger  one  below. 
*.  Skin  more  or  less  prickly  in  adult,  with  a  median  series  of  tubercles  on  back. 
/.  Tail  more  than  %  longer  than  disk. 

g.  Disk  subcircular,  the  snout  prominent  sabina,  124. 

gg.  Disk  subquadrangular,  the  snout  blunt.  lonoa,  125. 

ff.  Tail  not  %  longer  than  disk;  disk  subquadrangular,  the  snout  blunt. 

DIPTXRURA,  126. 

«*.  Skin  nearly  or  quite  smooth  in  adult;  median  line  of  back  not  prickly  or  with  but 
1  spine.  sat,  127. 

Subgenus  HBM1TRYQON,  MUller  A  Henle. 
181.  DASYATIS  CENTBUBA,  (MItchiU). 
(Common  Stimo  Bat;  Stinoaruk;  Clam  Cracker.) 

Disk  quadrangular,  about  i  wider  than  long.  Anterior  margins  sinu- 
ous, concave  opposite  the  eyes,  convex  toward  the  slightly  protuberant 
snout  and  rounded  outer  angles :  posterior  margin  straighter,  very  little 
convex  ;  inner  convex ;  hinder  angles  blunt.  Ventrals  truncate,  with 
rounded  angles.  Tail  more  than  twice  as  long  as  the  disk,  much  com- 
pressed, rounded  above,  with  keel  or  cutaneous  expansion  below,  with  1 
or 'more  strong  serrated  spines  at  the  termination  of  the  anterior  fifth  of 
its  length,  rough  on  all  siae*  with  spines  or  tubercles.  Till  half  grown, 
the  young  are  smooth;  as  they  approach  maturity,  broad  stellate-based, 
conical-pointed,  irregularly  placed  bucklers  appear  on  the  middle  of  the 
hinder  part  of  the  back  and  on  top  and  sides  of  the  tail ;  very  large 
examples  have  the  central  portion  of  the  back  closely  mailed  with  small 
flattened  tubercles.  Mouth  arched  forward,  with  5  papilla* ;  teeth  in 
quincunx,  blunt,  smooth.  Color  on  back  and  tail  olive  brown  ;  nearly 
white  below.  From  D.pastinaca,  the  common  sting  ray  of  Europe,  which 
this  species  resembles  in  shape,  it  is  distinguished  by  the  tubercles,  by  the 
length  and  compression  of  the  tail,  and  absence  of  all  trace  of  keel  or 
expansion  on  its  upper  side.  (Garman.)  Coast  of  Maine  to  Cape  Hat- 
teras,  abundant,  reaching  a  length  of  10  to  12  feet,  {kivt^ov,  spine  ;  o»y>a, 
tail.) 

J?<yarenfrwni,  Mitch  ill,  Trans.  Lit.  Phil.  Soc.  N.  Y.,  i,  479, 1816,  New  York. 
Dambatia  centrum,  Jordan  A  Gilbert,  Synopnis,  67, 1883. 

Subgenus  DASYATIS. 

122.  DASYATIS  HAST  ATA,  (DeKay). 

Disk  quadrangular,  about  ±  wider  than  long  ;  anterior  margins  nearly 

straight,  meeting  in  a  blunt  angle  on  the  end  of  the  snout,  curved  near 

the  outer  angle  to  meet  the  slightly  convex  posterior  margins ;  inner 
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border*  convex :   outer  And   hinder  angles  roundel.     VrutvaW  mlw*mi 
entirely  covered  by  the  pectorals,  their  hinder  margins  e«n%e»      T*. 
more  than  If  times  the  length  of  the  disk,  low  keeled  on  thr  up|«r  *4m 
a  long,  broad,  membranous  expansion  below,  roughened  with  *ma;i  *•*•*. 
ties;  lor  more  serrated  spine*.     Hody  »mootb  in  young :  «**?  "d  w.t* 
scattered  small  asperities:  a  row  of  narrow  romprrweed  tuherric*  *.~«x 
the  middle  of  t h«*  bark  arid  on  the  haee  of  the  tail;  the  |«»mt»  «f  IW« 
tubercles  are  depressed  and  directed  backward.     On  each  aUonUUf.  »•>.• 
allel  with  the  median  row,  there  is  a  shorter  row,  the  length  of  tk.«  . 
varies  according  to  age.     Mouth  with  3  papilla*.    Jaws  with  tuor*  r»r* » 
tu re  than  those  of  rrnirmra  ami  less  than  those  of  msiss;  >oung  withal 
tubercles.    Color  bluish  or  olivaceous  brown,  pale  below.     Wr*t  Is*!*** 
to  Itraxil,  north  to  Florida,  the  origiual  description  from  a  specimen  taa**. 
in  Kbode  Island,     (hast  at  mm,  armed  with  a  spear. ) 

T>*frm  UM«,  I»r  K  *i.  N   T    Faon*    Fl-hr.,  371,  |.l   «A,  *f  1H.  t .  I  Ml,  ftheds  IftUa* 
IVypM  *«*•*•,  *Ti<sia,  Bin   n«h   N   Am*-r,  Wl,  IMS 
7Vy#.«  I  mil,  DihUu.  EU«n.  l.r.nrU*.  Mrf,  1*70 

£MMS«CM   1 1* ill.   J-St'AN    Jk   (ilLSlftl,  fyll«i|»W,  70,  1*A>1 

ItS.  DAKYATIHttYIStBA, 'MQlUrj 

Disk  quadrangular,  a  little  wider  than  long.  Snout  produce*!,  sharp 
pointed;  anterior  and  posterior  margins  nearly  straight,  the  aaf«r»-r 
curved  near  the  outer  angle  to  meet  the  posterior,  and  the  Utter  c«M«rf 
near  the  hinder  angle  to  meet  the  mner.  Tail  hear  I  >  li  time*  the  WagU 
of  the  disk,  w  ith  a  alight  ridge  al»ove  and  a  uarrow  cutaneous  n|i«u«^r 
below,  roughened  with  muall  spine*  similar  to  those  «m  the  brad .  *  r*>« 
of  elongated  tnltcrrlr*  on  the  bsck  and  anterior  portion  of  tail.  %x«d  : 
or  more  smaller  one*  on  each  shoulder;  the  posterior  tultftr.e*  of  XL* 
mediau  ri»w  murh  elongated,  so  a*  to  resemble  the  spine*  Mouth  mu<L 
undulated,  with  'A  papilhr ;  teeth  small,  unequal.  Youug  without  tul^r 
cles ;  a*  the  animal  grows  older  a  few  scattered  asperities  appear  on  It* 
head;  Mill  later  throe  increase  iu  uuml»erand  sue  to  such  aneiteni  as  i»- 
cover  the  heail  and  hark  with  a  hea\\  roat  of  mail  made  up  of  riuselt  *rt 
flattened  scale*;  the  tut»ercleA  of  the  bark  cease  growing  *»  the  mr+\*+ 
enlarge,  aud  ultimately  there  is  little  distiurtiou  between  them,  usual  > 
the  tilliercleou  the  middle  of  the  |>ertoral  arch  is  larger;  those  on  the  ta  ■ 
continue  to  iii'tcw  in  size  n  ith  uge.  l>t*k  w  i«h-r  than  long  ;  tail  .1  tin*** 
length  of  disk.  t'oloi  m*I1ow  i*h  to  olivaceous  hrowu.  darkening  w  ith  a*:* 
((■atitian. >  Surinam  to  Itra/il.  recoidrd  from  (treiiada  b\  tiuuther,  other 
win'imiI  known  from  the  We«t  Indie*      iiiu.-h,  naked;  «♦•■*,  tail.) 

#;«».  t»**r. •/.*  I.»   wiit.ii    l«    |     I.  fv   I.  l**»\  Cayenne. 

/.'i-i  f»'— ■■  ■Ti/i.  Mi  »  *    *.*:.'.    /■■!     v    .»     1»..|   *(Ur  !.*,«  |- tie,  tt- 1  of  llnanalrrr*,  !7«*v, 

***■/  •  /****•'  '.  •'    M  '  1 1  rk.  I  rnn'.'.  •  I:-  .•»   i.m   I..  Kr«l- .  iV  U/    13, 10>,  B  rati  I 

TVv/ •  •*■  *•  *  •.  '  M'  1 1 1 »   :     ,:•  ii«  :i.  l* * .  liraxii. 

JVf  /  •  *m'*r   ml  tt  i    «.     %  ?-f  I      it*      %  r  "I     I**    1*7" 

124.  lUMiTIs  MBIM,   U!««rar» 

Disk  su)»cirruUr.     Snout   produced,  blunt.     Anterior  margins  of  thr 
pectorals  concave  near  the  snout,  tiecoming  convex  toward  the  bmadU 
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ronnded  outer  extremities ;  hinder  and  inner  margins  convex.  Upper  jaw 
with  a  deep  indentation,  receiving  a  corresponding  prominence  on  the 
lower.  Teeth  at  the  sides  of  this  indentation  mnch  larger ;  mouth  with 
5  papilla.  Tail  less  than  twice  as  long  as  the  disk,  tapering  to  a  fine 
point,  rough  with  small  prickles,  similar  to  those  scattered  over  the 
head  and  hack,  a  cutaneous  expansion  above,  and  a  broader,  longer  one 
Mow;  these  end  nearly  opposite  each  other,  the  lower  extends  for- 
ward under  the  spine.  A  median  row  of  tubercles  on  the  dorsum  and  1 
or  a  pair  on  each  shoulder.  Distinguished  from  D.  gymnura  by  the 
shape  of  the  snout,  the  rounded  pectorals,  the  shorter  tail,  the  larger 
teeth,  the  greater  curvature  of  jaws,  the  smaller  size,  and  the  2  cuta- 
neous expansions.  Proportional  length  of  body  and  tail  as  4$  to  8 ;  in 
no  case  is  the  tail  twice  as  long  as  the  disk.  Color  ochraceous  brown. 
Streams  and  estuaries  of  Florida,  abundant  on  both  coasts;  several  speci- 
mens were  taken  in  Lake  Monroe,  at  a  distance  from  salt  water.  (Gar- 
man.) 

TYygon  mbma,  Le  SuiUR,  Joar.  Ac.  Nat.  Bel.  Phila.,  it,  109,  1824,  Florida. 
Ikuibatti  aabina,  Jordan  A  Gilbrbt,  Synopsis,  68,1883. 

125.  DA8TATI8  LONG  A,  Carman. 

Disk  quadrangular,  about  £  wider  than  long.  Margins  nearly  straight, 
anterior  meeting  in  a  blunt  angle  on  the  end  of  the  snout.  Outer 
angles  rounded,  posterior  blunt.  Ventral 8  rounded.  Tail  variable  in 
length,  usually  more  than  twice  as  long  as  the  body,  roughened  with 
small  asperities,  depressed  anteriorly,  compressed  behind  the  spine,  keeled 
above  the  compressed  portion,  with  a  long,  narrow,  outaneous  expansion 
on  the  lower  side.  Mouth  curved,  with  5  papilla) ;  a  row  of  small  tu- 
berclen  behind  the  head  on  the  shoulder  girdle.  Larger  specimens  prob- 
ably with  tubercles  on  back  and  tail.  Gulf  of  California  to  Panama. 
Perhaps  not  distinct  from  D.  dipterura,  from  which  it  usually  differs  in  the 
slightly  longer  tail,  and  perhaps  in  the  presence  of  5  papilla)  instead  of 
3  in  the  mouth.     (long us,  long.) 

Iku&mtu  longti,  Garman,  Bull.  Mu*.  Comp.  Zoiil.,  vi,  170,  1880,  Acapulco  ;  Panama ;  Jor- 
dan Jt  Gilbert,  Synopsis,  66,1883. 

126.  DASYATIS  DIPTKRCRA,  Jordan  A  Gilbert. 

Disk  rhomboid,  slightly  broader  than  long,  its  anterior  margins  nearly 
straight,  meeting  anteriorly  in  a  very  obtuse  angle ;  posterior  margins 
curved ;  lateral  angles  rounded ;  tail  variable,  usually  i  longer  than  the 
disk,  with  a  conspicuous  cutaneous  fold  below  and  a  smaller  but  evi- 
dent one  above;  jaws  considerably  arched;  buccal  papilhe  3;  teeth  $J. 
Young  perfectly  smooth;  adult  with  a  row  of  low  but  rather  stout  tuber- 
cles on  the  median  line  of  the  scapular  region  and  2  others  on  the  hu- 
meral region;  tail  with  small  prickles;  caudal  spine  long,  its  length 
nearly  3  times  the  width  of  the  mouth.  Color  bluish  brown,  nearly  plain. 
L.  tt  feet  or  more.  Bay  of  San  Diego,  and  southward  ;  locally  abundant. 
(<5/'c»  two;  KTrpijv,  wing;  oty><<«  tail.) 

iMugbaiu  dipttrunt*,  Jordan  A  Giliikrt,  Print.  V.  S.  Nat.  Mas.,  1880,  31,  San  Diego. 
[Mmbalit  dtpterura,  Jordan  &  Gilbert,  Synopsis,  71, 1883. 
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It?.  PAftfATI»IMf,<L»aMri 

<*irTMt«ii  0n«u  Rat.) 

Disk  quadrangular, ;  wider  than  long,  anterior  margins  n**rty  strajgmi 
posterior  and  iiuirr  border*  ronvex,  outer  aud  posterior  aagl** 
Mnont  not  protruding  lieyond  the  linen  of  the  margins.    VentraU 
Tail  strong,  rather  more  than  If  times  the  Irnjcth  of  the  disk,  wna  * 
strong  serrated  spine,  liearing  a  short,  low,  cutaneous  expansion  bekuad 
the  spine  on  the  upper  side,  and  a  longer,  little  wider  one  below,  ++4mg 
nearly  opposite.     t'pper  jaw  undulated ;  lower  prominent  in  lb*  mtA4* 
Teeth  small,  Miiooth  in  young  and  females,  sharp  in  adult  male*.  J  p* 
pills*  at  the  Imttom  of  the  month,  and  1  at  each  side.     Body  and  U-l 
smooth.    Color  olive  brown  in  adult,  reddish  or  yellowish  in  young;  lower 
snrfare  whitish.     Cloaely  rm«*iiililrs  the  Knropean  specie*,  U.  p+*i—s*m 
In  />.  mv.  the  anterior  margins  form  a  more  blunt  angle  at  the  end  of  1W 
snout,  which  is  1«-m  prominent  at  the  apex,  the  outer  and  posterior  ex  tress- 
it  ies  of  thr  pertoraU  are  rounder,  the  posterior  margins  are  more  coavei. 
the  disk  is  broader  toward  the  ventrals,  and  the  tail  is  longer;  in  />  aw* 
tiaaea  the  lateral  and  hi  tide  r  tingle*  of  the  pectorals  and  the  lateral  sag  W 
of  the  ventral*  are  marked  by  blunted  corners;  a  single  small  nnsJwi 
tuliercleon  the  middle  of  the  hack.    (Carolina  to  Brazil,  common  in  Kbarsaa. 
occasional  northward   to   New   York,     (itarman.)    (Naaird   for  Tbeawas 
8ay.) 

Rfjmmp.  I.i  Srtri,  J.mr.  A<    \»l    Sri    I'MU .  I.  42.  1*17,  Naw  Janttjr. 

fryh.J-iff •»!».,  |»i  Kti.  N    V    I'ftuiift    r »•».•-,  .17*:.  IM*. 
T^fm  •.•«!.  |lm(  an.  Ktf*»m->'<raii  h<«.  fini,  1*70. 
/>«•*••«#••  «i«i,  J  •  &!•%«  t  <(ll  rt  *T.  *»»  ri>>|wia.  «■'.  |"XI 

54.  PTEROPLATEA,  Miiller  A  llenle. 

#i#r-fJ<rf*fi,  Mf  tits  A  llr«ir.  n«fi<**t  nmi.  |#>.  1<X".  i-i&-i'*A*i 

Dink  mu«'h  broader  than  long,  its  anterior  margins  meeting  in  a  t»rt 
ohtnne  angle,  it*  outer  aiitflr*  inure  or  lean  acute,  the  form,  thrrWor*. 
trail  aver  ■*•!>"  rhombic.  'I ail  \<»ry  short  and  blender,  ahc»rter  than  tbe 
dmk,  without  liu.  armed  with  a  \erv  *mall  serrated  spine,  which  i*  ofWw 
wanting.  Skin  »timoth  m  \ery  nearly  so.  St#«*  rather  large.  Warm 
sea*  The  NjM«rii-»  are  <!om-I\  related.  (t-/<*.»,  liu:  -••i*ir,  broad;  an 
ancient  name  of  /'.  u/f.ir» oi. ) 

*    *l  irv  •■  » •!'      .*  :   ■  ?*  V 

•     li   til    f  .  ■ .   ■■         »t   *     '■    •••- ••  •  |«1*  r  •{•••t*  i>r  half  ■|«'l« 

|>itk  •    i'  .-  •  •    •  1   *•  •  j-j-r  turtmr*  Ad**!*.   aiarM^-l  »•!►>  (*••••*. 

in   «l  ■■     .»-..■•. j.-  ^.     li..  wilti  Irr.M  Mnl«  ti*«.  *a«  u  a*    19 

l»i«kt».      »•  ■  ■    *  ;  *•  I    'i.'     u\  \-  i  •ntfmf  with  Hit*  k-«*l  ilark  |a*»U 

■  ataair*  «  t»»i    I  *» 
*■>    If  f.t  i-f  !  •*  «  •'    ■.♦   1  ■•  ■    •  |«  ■  •)•  !•    >Urk  nt«rkiii£i  al*->«v  f«irailhc  rri*  w'«l»  mm 
•  r ■■■!■.  1  ;  •       .;.».'..■■•»      .1    :.,*k   •  r    «•  l-l*>l>  l><  a  MAUI    BlTt,    IA> 

!-*».  l*T»Kori  ITI.%   VilLIBA.  'UHw^fir. 
I'f  mm  t  T   11*1 

l»i«k  Mcarcclv  i  w  !>•••  .»■»  It".i«1  ai  lone.  co\rred  with  perfectly  smooth 
akin  T.ul  alMint  ♦  .i-  lotti:  a*  the  iJi^k.  with  a  \ cry  slight  dermal  fold 
abotr  sud  lielow       Snout  a  little  projecting,  so  that  tbe  an  taw  IOC  ealgw 
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of  each  pectoral  is  somewhat  concave.  Color  brownish  olive,  finely 
marbled  with  grayish,  and  finely  speckled ;  anterior  edge  of  disk  with 
half  spots  of  paler;  tail  with  4  dark  blotches  above,  forming  half  rings. 
(Caudal  spine  wanting  in  all  the  specimens  examined.)  Long  Island 
to  Brazil ;  not  uncommon  on  the  Carolina  coast.  (Named  for  William 
Maclure,  founder  of  the  Academy  of  Natural  Science?  at  Philadelphia.) 

Raia  madmra,  Le  Suvub,  Jour.  Ac.  Nat.  Sci.  Phila.,  1817,  41,  Rhode  Island;  Dum£ril,  Elamno- 

bianchea,  x,  614, 1870. 
PhroplaUa  macktra,  GChthbr,  Oat.,  vin,  487, 1870;  Jordan  A  Gilbert.  Synopais,  46, 1883. 

129.  PTEBOPLATEA  CBEBBIPUNCTATA,  Potent. 

Breadth  of  disk  twice  the  distance  from  tip  of  snout  to  vent.  Snout 
with  a  blunt  projection ;  anterior  margin  of  pectorals  undulate,  convex 
anteriorly  and  posteriorly, medially  weakly  concave;  outer  angle  sharply 
rounded ;  posterior  margins  weakly  convex,  the  posterior  angle  rounded, 
covering  outer  half  of  base  of  ventrals ;  spiracle  without  tentacle ;  tail 
with  a  low  fold  on  its  upper  edge.  Brown  above,  with  thick-set  black 
points ;  a  row  of  small  close-set  yellow  spots  on  front  of  disk.  Gulf  of 
California  and  southward,  along  the  west  coast  of  Mexico ;  common .  (cre- 
ber,  abundant;  punctatus,  spotted.) 

Ptwoplafea  crtbriptutctata,  Pbtbba,  Monatsber.  Berl.  Akad.,  70S,  1869,  Maxatlan. 

ISO.  PTEBOPLATEA  HABMOBATA,  Cooper. 

Disk  about  twice  as  broad  as  long,  covered  with  perfeotly  smooth  skin. 
Tail  3f  in  length  of  disk,  with  a  rather  small  cutaneous  fold  above  and 
below,  the  lower  fold  the  longer,  the  upper  about  as  deep.  Interorbital 
space  a  little  shorter  than  the  snout.  Snout  slightly  prominent,  but 
forming  a  very  obtuse  angle.  Olive  brown,  finely  mottled  everywhere 
with  darker,  the  dark  forming  reticulations  around  pale  roundish  spots ; 
tail  without  dark  rings.  Caudal  spine  very  small,  present  in  all  speci- 
mens examined.  Coast  of  California  from  Point  Concepoion  southward 
to  Cerros  Island  ;  common,     (marmoratus,  marbled.) 

rteroplatea  marmorata,  Cooper,  Proc.  Cal.  Ac.  8ci.,  ill,  112, 1863,  San  Diego;  Jordan  A  Gilbrrt, 
Synoptit,  47, 1883. 

Family  XXVII.  MYLIOBATIDiE. 

(The  Eaolr  Rays.) 

Disk  broad;  the  pectoral  fins  not  continued  to  the  end  of  the  snout, 
but  ceasing  on  the  sides  of  the  head  and  reappearing  in  front  of  the  snout 
as  1  or  2  fleshy  protuberances  (cephalic  fins),  which  are  supported 
by  fin  rays.  Tail  very  long  and  slender,  whip-like,  with  a  single  dorsal 
fin  near  its  root,  behind  which  is  usually  a  strong  retrorsely  serrated 
spine.  Nasal  valves  forming  a  rectangular  flap,  with  the  posterior  mar- 
gin free,  attached  by  a  frenum  to  the  upper  jaw.  Skull  less  depressed 
than  usual  among  rays,  its  surface  raised  so  that  the  eyes  and  spiracles 
are  lateral  in  position.  Teeth  hexangular,  large,  flat,  tessellated,  the 
middle  ones  usually  broader  than  the  others.  Ovoviviparous.  Skin 
smooth;  no  differentiated  spines  on  the  pectorals  in  the  males,  the  sexes 
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being  similar.    Ventrals  nut  emargiaate.    Genera  3;  spec  *m  »W«l  Jfr 
Large  stinf  rays;  inhabiting  warm  seas,  feeding  chiefly  oa  Maelloak* 
which  they  crush  with  their  large  grinding  teeth.   (Group  NYU"aATt*  * 
Guntber,  Cat.,  vui.  4MK-4H.Y) 

AMtoiatiii.«. 
m    Taath  ia  a  alof  lr  at- mm,  vr?  tauad,  mo«»J*  •*Uf%.  A»n**nt    t 

•a.  Twtli  is  a*v»ral  arrtM,  ihf  mi«lill«>  •^rir*  v*«7  tirnad. 

».  MauWftniirc  MfiiMm  v 

U.  Muulr  rniarRiMlr  ,  <  <\>UmlU  1m  Ulow  tbc  Uf«l  of  tft»  diet.  **■■«#*«*•.  I* 


55.  A&TOBATUS,  BleiavilW. 

AH****!  BlAIBVltAS,  Jour,  da  Phyt.,  luuii,  lilt,  »\,  ltmt$mi$ 

Blaivvills,  faun*  l'rmn>.aM»,  Livr.  <f*.  to,  |r>.  (•fw*»  «*■)• 
Mr llcs  A  IlmtK.  PU«iartoa^o,  179,  lM*.(a«r«Nn,  tnt  rv«trtrfh«>. 
Ca»T"»,  r^Uli^u*.  XaU)au  I'mI***.   U4,  IpOh,  (mtSmti,  nbUtili  fW  J«i 
•trktcdtoayai/i). 

AttAMii,l*ruc    Kil.S..Nil    Hut.  U"*.  3*4,  (.fepfe*) 

General  form  of  Mylwbati:    Muzzle  entire.    Teeth  flat,  broad,  fora 
ing  a  single  series  corresponding  to  the  middle  series  in   Jfjr /****'"• 
there  being  no  small  lateral  teeth.    Upper  dental  lamina  straight,  lower 
carved,  the  latter  projecting  beyond  the  upper.    Free  border  of  the  naaal 
valve  deeply  cmargiuate.     8k in  smooth.    Tropical  seas.      <««•-..  «egl* 
.in^of,  lay) 

•   I»tik  t« wr  m  k<*l  4i  l..fic  .  |«l<>  t|i..(i  r«ib«-r  «mH      A  tlaAtfc  <*•*■*  •■■t«*ti.  I   ■ 

mm    btak  inner  Ibaii  \wvr  *■  t.r<>a<l  a*  lotty  .  |«)i»  •(*•<»  lafjr*      I"arift>  <•*•(  htmm    \". 

111.  AFTO»4Tt  S  SABIXABI.  (Kaj*raa»ai 
«»r"mi»  j*n%..  Rat  > 

Disk  twioe  as  broad  sa  long,  its  anterior  borders  a  little  mnvet.  pos- 
terior concave,  outer  angle*  |»oitited.  Cephalic  An  about  ?  broader 
than  long.  Teeth  of  the  lower  jaw  straight  or  more  or  less  angularly 
bent.  Tail  3  to  I  tim«a  length  of  diak.  Ilrown,  with  small  round  pale 
spots.  (Dum/ril.)  Tropical  i»ca*,  north  on  the  Atlantic  coast  to  Vir- 
ginia: not  very  common  on  our   shores,     (mirimari,  a  Hraiilian  nai 

mmm*Tt,   Kt  rtifcA«i»,   Wi     Ak     N»»   IUo-11..   m.  iTlT.  1?»,   Bra ril.  imlut 
Mar  grain 

■.  Bii-n  A  ^-M«rirra.  S««t   I  iith  ,  VI.  I*ni(  Coromandel 
A**4»4u  marwmmri.  liram**.  r*t  .  ,:n.  *•.;.  j-T  ■    Ik  aiaiL,  EUam»t>rm»rh««,  *«|.  \0TO 
&V*  fmtm.f~+iwb*t<i%  <i%    1  A  ««ki««ai>.  V.-f    l/raul*  .  '.'*■•,  \*iA. 
A-tm-t-m  A.ma.fi,   J  >kM«   t  till  kit T.  *»»  t    '|«H.  »?V.  1»<I. 
MylpA^ft.  ~*nU««.  Hfirtll.  >.•>    Wirt  .To.  1*34.  Red  Sea. 
'wwi<  at*  lam  fitra.  M«'Liii««t>,  1  *l' utia  J<  ur.  Nat.  Hut ,  ltil.  i,  en,  BeagaJ. 


It*.    iKTOBATtH  LATICCTK,  (Gill. 

Disk  rather  more  than  twice  as  broad  as  long;  fontanelleon  top  of 
gradually  rxpauditii:  backward;  tail  4  to  5  times  length  of  disk.  Bluish 
black  with  numcr<»u*  rounded  \ellowUh  spots  on  head  smaller  than  eye, 
much  larger  on  ImkIj  ,  aMiiituu^  on  the  pectoral  the  form  of  ocelli.  Golf 
o/Cmh/omiM  to  Panama, abundant  southward.    ^Utu*,\ftQaA\  -ome^WeAv 
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Attobnii*  Luioep*,  Gill,  Ann.  Lye.  Nat  Hist.  N.  T.  1866,  137,  locality  unknown,  received 
from  San  Francisco.  It  has  nerer  been  properly  compared  with  A.  narinari,  and  may 
not  be  different. 

56.  MYLIOBATIS,  Dumenl. 

(Eagle  Rays.) 

f  Cephalevth*™*,  Rathtzsque,  Indict  Ittiol.  Sicil.,  61, 1810,  (macvlaht*,  probably  a  deformed  ray). 
Jty/iota/M,  Dr*f  ril  in  Gorier,  Begne  Animal,  Ed.  1,  11,  137,  1817,  (aquila). 
HolorhiH**,  liiLL,  Proc.  Ac.  Mat.  Sci.  Pbila.,  18C2,  331  (retptrtUio  -  -  calif  amicus). 

Disk  broad,  the  outer  angles  acute.  Cephalio  fins  forming  a  soft  con- 
vex appendage  in  front  of  snout.  Jaws  about  equal.  Median  teeth  very 
broad,  much  broader  than  long  in  the  adult,  proportionally  narrower  in 
the  young.  Several  series  of  narrower  teeth  on  each  side  of  the  median 
series ;  teeth  changing  considerably  with  age.  Free  edge  of  the  nasal 
valve  not  deeply  emarginate.  Tail  very  long  and  slender,  with  a  small 
dorsal  tin,  and  one  or  more  serrated  spines.  Skin  smooth  or  nearly  so. 
Size  large.    In  all  warm  seas.    (ftvXlas,  grinder  ;  /ftzrfc,  ray.) 

MYLIOBATIS: 

a.  Vontral  fins  moderate. 

6.  Teeth  of  main  row  4  to  6  time*  as  broad  as  long ;  akin  smooth.  r&KMnrTiLLH,  133. 

HoLORHiNua,  (oAof,  wild  ;  pt>,  unont): 
mi.  Ventral  finn  large ;  rhomboid,  broader  than  long. 

c.  Teeth  of  main  row  3  to  4  times  as  broad  as  long.  caxitoknicus,  134. 

Subgenus  MYLIOBATIS. 
1S8.  MYLIOBATIS  FBEMINVILLKI,  Le  Sueur. 

Disk  broader  than  long ;  the  breadth  equal  to  the  length  of  the  tail. 
Ventral  fins  much  narrower  than  in  C.  californicu*.  Skin  entirely  smooth. 
A  blunt,  whitish  prominence  over  each  eye.  Muzzle  prominent.  Teeth 
of  the  main  row  4  to  6  times  as  broad  as  long;  small  teeth  in  3  rows. 
Reddish  brown  ;  tail  nearly  black.  Cape  Cod  to  Brazil ;  not  uncommon. 
(For  Chretien  Paulin  de  Freminville,  a  French  naturalist.) 

MyliolHtfi*  fr'niinrillei,  Li  Snuit,  Jour.  Ac.  Nat.  Sci.  Phi  la.,  iv,  111,  1824,  Rhode  Island. 
Mtfii"hntu>  fcwjMm^M,  Storf.k,  Proc.  Hoet.  Sue.  Nat.  Hint.,  1, 1841,  53,  Massachusetts. 
MyluJuiti*  hi*pin<»H*,  DumTril,  Klanmobnuichea,  637,  1870. 
3fv/W>a/M  acuta,  Ayrks,  Pro*:.  Boat.  Sue.  Nat.  Hist.,  I,  Oft,  1841,  Connecticut. 
MiflvJiotiM  frrmmcUUi,  Jordan  &  Gilbert,  Synopsis,  51,  1883. 

Subgenus  HOLORHINUS,  Gill. 

1S4.  MYLIOBATIS  CALIF0BNKT8,  Gill. 

(California  Stino  Ray;  Batfisii.) 

Disk  not  quite  twice  us  broad  a**  long;  the  wings  anteriorly  convex, 
posteriorly  somewhat  concave.  Cephalic  fin  very  blunt,  nearly  4  times 
as  broad  as  long.  Tail  nearly  twice  as  long  as  the  disk.  Ventral 
large,  broader  than  long.  Lateral  teeth  in  3  to  5  series  on  each  side ; 
median  teeth  only  3  to  4  times  as  broad  as  long,  oven  in  the  adult.  Skin 
wholly  smooth.    Color  dusky  brownish  ;  the  young  somewhat  variegated. 
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California  from  Cape  Mendocino  southward;  vary 
data.    Destructive  to  oysters. 

\  iJiiAmo.  Prw  Ac.  Nat.  Set  Falls.,  ISM,  U7.  Tfiln  Ma* 


Uim  FYor.  Ar.  Nat.  Sri.  Falls.,  liSx,  SSI. 
ayjnlaSi  m*/«mr— ,  «m»  Ana.  Lye.  Nat.  lit*.  W.  T,  IMA.  U7.  <aft»r  difiNt 

Joa»A«  A  Oitasar,  Hynnffcy  el.  IMA. 


57.  RHINOPTERA,  Kohl. 


(Krai),  Crnta,  B>(aa  Animal,  Ki  X  Its*.  4< 
AaASttf,  FttaMia*  Fna>ll*«,  hi.  7*.  lor.,  (jmrnrmi 
Ottly  Aan.  Lyr.  Xal.  Hlat.  h.  Y  ,  la*\  1M,  W 

Disk  broader  than  long,  with  the  anterior  angles  more  or  leas 
Snout  more  or  leas  emargtnato  on  the  median  line.    Cephalic  fla 
glnate  and  placed  on  a  plane  below  the  level  of  the  pectorals,  the 
thus  appearing  4-lohed.    Free  border  of  the  nasal  valve  not  etnargiaate 
Teeth  in  5  to  20  rows,  the  median  teeth  enlarged  or  not,  but  often  assails* 
than  in  Ctpkalemtkrrua.    Tail  long,  whip-like,  with  a  small  dorsal  fla  and  a 
serrated  spine.    Tropical  sea*.     The  species  vary  considerably  in  their 
dentition.    (**».  snout ;  Trr,»,i-,  fin.) 


B« 


T*Hh  of  akfclU  .»f  is pf~r  )iw  marh  t»raa<W  t**a  lhoa»  nf 
4l«tawblf»K 
a.  T**ih  la  T  m«t ;  th*>  mMiaa  Irrth  alio**  aboat  4  tm«aas 

P4  tim**  it*  UtiictH. 
»■*.  T>ata  ta  7  ?••«•,  thr  mf  lian  t^lb  S"4  Uawa  a* 
tJa»«*  !!■  l*a«1h. 


W<dnt.«i 


a*  lc 


•  •4  4a* 

»  »»••  •.111 


MK*t>ai*<«  (»<«»•<.  oaall;  »«#««.  n.i-Mk, 
mm   TWth  uf  mi4*1U  «»f  a|>f»r  ja«  ?»••!  mmh  larger  lhaa  lh«  *mUr  UHh,  l*»tfc  la  •*••  ■■■■ 
r    T*#4ti  «<f  I"»«t  ja»   in  al--«it  I'   •«ri«^ .  tit*  t«*-lh  uti«i|ual  t*ut  all  «aaJI.  U>»  |#y«»*mi 
Ivlac  lh«*»»  i'f  lh»  Mh  |«>  -ill  arriM  fn»ai  Ih*  •»!»  wbkb  af*»twtr«  a*  tin  ad  a*  I  *« 

IIHIOI     IT? 

a 

fubfenut  RHINOPTERA. 

its.  aHi%»rri:ai  bona*™,  (nurhim 

■  r..«  vMr  Rat. i 

I>isk  t  broad<»r  than  long:  anterior  liorders  almost  straight,  posterior 
undulated:  tnu//lf»  derpU  miargtnaie:  teeth  in  7  row  a  in  each  ja«.  the 
median  teeth  al»ove  -I  tun***  as  bmad  as  long,  the  others  gradually  dtaia 
ialiiug  outward.  Tail  very  nlrudcr,  a  little  longer  than  the  diak  >kin 
smooth  or  nearly  ao.  Color  l»rowiii*h.  Ca|ie  Cod  to  Florida:  not  rare: 
feed*  on  luolltiakt."     k  forni^a*.  lmflalo.  • 

**4  Kmmmu.  Mitinm  '.  Trmr.*   Lit   *u  I  I'tiil   S«-    N.  Y  .  1M\  4T9.  New  Yor» 
*••*  i—b J. *.i.  I.iniii.J  >.r    V    \»t  *  •    I'l.tl*  .  i.  44.  1*17.  New  Jcraty 

idwffm  f"***rj../-i,  •.'  •««•<!  I.  *  at  .  »-|i.  4  »•    lOl 

g»Hny<>n  ■fmaJnt*-*,  Im  atari.  Iwm  f  *ao  I.**.  M*.  1H7".  J-ai»Aa  A  «iHjeT>^y|ala<H.ISJO 


•  "  ll«*  mi^ra  Iht-  i«v  aal  r»nfc--#  »•  r»  •  M-  r.«i««*l«  mii  th-  flat*  vhivU*  •uft  ctaarn  Ui««. 
abmlHUb  h*  «  ca/'i**"!  I  •  •i»i»>ur.  f  r  «  «t.  «t  >  1  •  ».»•  uu»m  *n»*A  uy  ^s>»  «a\\- 
pUi'ly  m»  m  drvte  uf  a<jf»  «uoJ«J  Jn    —  JfikaJi 
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1S6.  BHI50PTEBA  8TEINDACHHEBI,  Evermann  &  Jenkins. 

(Gabilan.) 

Width  of  disk  1|  times  its  length;  anterior  border  nearly  straight;  tail 
very  slender,  \\  to  \\  times  length  of  disk;  muzzle  emarginate;  cephalic 
fin  a  little  broader  than  head;  tail  with  1  or  2  serrated  spines,  their 
length  2\  times  eye.  Skin  everywhere  smooth.  Teeth  in  lower  jaw  in 
7  series,  7  in  the  median  series,  6  in  each  of  the  others.  Median  teeth 
hexagonal,  their  length  3f  in  the  breadth, which  is  nearly  twice  the  breadth 
of  a  tooth  in  the  second  series;  this  is  again  nearly  twice  as  wide  as 
teeth  in  third  series;  upper  teeth  very  similar  to  lower.  Uniform  dark 
brown  above,  paler  below.  Gulf  of  California.  (Named  for  Dr.  Franz 
Steindachner,  director  of  the  Museum  at  Vienna,  one  of  the  most  accurate 
and  conscientious  workers  in  ichthyology.) 

Rkmapttra  Meindackneri,  Evermann  A  Jkmeins,  Proc.  U.  S.  Nat.  Mob.,  1891,  130,  pi.  1,  fig.  1, 
Guaymaa,  Sonora,  Mexico.    (Type,  No.  43236.) 

Subgenus  MICROMESUS,  Gill. 

187.  RHINOPTEBA  ENSENADjE,  Rom  Smith. 

Teeth  of  lowei  jaw  in  14  or  15  series,  all  small,  unequal  in  size,  the 
broadest  being  those  of  the  sixth  series  from  the  left  side,  which  are  twice 
as  broad  as  long.  Known  only  from  a  lower  jaw  picked  up  on  the  beach 
at  Ensenada,  on  Todos  Santos  Bay,  in  Lower  California.    (Smith.) 

Khmopicra  en* nadtry  Rora  Smith  (Mrs.  0.  H.  Eiobnmann),  Proc.  IT.  S.  Nat.  Mob.,  1886,  220, 
Ensenada,  Lower  California.    (Type,  No.  37966.) 

Family  XXVIll.  MANTUXfi. 

(The  Sea  Devils.) 

Rays  of  enormous  size,  with  the  disk  broader  than  long  and  the  pectoral 
tins  not  continued  on  the  sides  of  the  head,  the  anterior  or  cephalic 
portion  being  separate,  developed  as  2  long  horn-like  or  ear-like  appen- 
dages. Mouth  wide,  terminal  or  inferior.  Teeth  very  small,  flat  or  tuber- 
cular, in  many  series,  those  of  the  upper  jaw  sometimes  wanting.  Eyes 
lateral.  Nostrils  widely  separated,  their  valves  united,  forming  a  (lap  as 
wide  as  the  cleft  of  the  mouth.  Tail  long  and  slender,  whip-like,  with  a 
single  dorsal  fin  at  its  base,  and  with  or  without  a  serrated  spine.  Ven- 
tral tins  not  emarginate.  Skin  more  or  less  rough.  Males  without  differen- 
tiated spines  on  the  pectorals,  the  sexes  similar.  Ovoviviparous  Genera 
2;  species  about  7.  Largest  of  all  rays  and  among  the  largest  of  all  fishes; 
found  in  the  tropical  seas.  (Myliobatid.e,  group  Ceratopterina, 
Ounther,  Cat.,  vm.  49G-498.) 

a.  Teeth  in  both  jaws;  mouth  inferior.  Aodon,  58. 

aa.  Teeth  in  lower  jaw  only;  mouth  terminal.  Manta,  f>9. 

58.  AODON,  Lactfpitfe. 

Aodom,  LlcfpiDI,  Hist.  Nat.  Point.,  1,  3<>o,  179H,  (irni**<i**<t,  French  name  only). 
Aodon,  Rafinvqur,  Indice,  46,  1810. 

Mobnla,  RAnWEtSQUE,  Indice  d'lttiol.  Sit-il.,  fil,  1X10,  (nurirulala    -  ednUula). 
/tpfentnu,  BaFIKUQUX,  i.e.,  62,  (fabroni  —  edentulnA). 
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•.  ilHNtam  Riwf.  Mithytit.  Sua.  U,  Ulu.  Qj«^»i  -  -ba**a .  a«t  •*  ««..«m«  »i 
UlUln*.  lw*#,  a  c#nut  of  I.ilU 

Bl.Al««litr.  Joiir.  J*-  I'hra.,  1*1*:,  ^I'i,  >w»*«ff      «  1 1>«— fa fr. 
Oylatafcy,  (Pi  ■fain  *'t  ti»a,  K*i;n«-  Aunnal,  1^1   1,  n,  1>.  1»1T,  i|>nt> 
4«4*i,  LAC&rtna,  HUt.  Nat   P..im  ,  bin i. 4i  I'tlM.  u.  .V,  loi.  .  im  i     it. 
rtert  rrfk  il«,  gWAl»»>*.  Nat    llial    F  !•*».<-.  n.  .til,  1*J»,  </•*•*-. 

Head  free  fn»in  pectoral  tin,  truncated  in  front,  with  the  cephalic  fin  •* 
each  side  de%eloped  an  a  atraight,  horn-like  appendage  pointing  forward 
Noetrila  widely  *e  pa  rated.  Mouth  inferior,  wide.  Terth  in  both  j*»» 
very  amall,  Hat,  or  tul>erciilar.  in  many  aerie*.  Tail  very  alrnoVr,  with  a 
doraal  fin  between  the  ventral*:  the  aerrated  apine  prramt  or  aWat 
8neciea  about  6,  in  tropical  acaa.  reaching  an  mormon*  aire  and  ihrrrfvr* 
not  well  knowu.  (<i— ,  w  ithotit :  ^h*,  tooth;  Mohmtmr  ta  a  iiamr  a^ul  t»  »* 
need  for  the  Knn»|M*ati  ftpecica,  Awfon  <dmtmlu§  (llruunichj,  in  the  Aium, 
"dtabledeaCaraihea.') 

IK   MlDOX  HYrOfcTOBIH,  iftanrraA' 

Skin  tmooth;  mouth  inferior:  anterior  margin  of  perioral  straight 
the  apiraclee  situated   in  a  groove  under  anterior   baar  of  pectoral  na 

This  species,  deecrilted  from  Jamaica,  in  very  imperfectly  known.  a»-! 
amy  lie  the  anme  a*  .lw/<«  o//»r»i  (II  tiller  A  llcule),  afterward  dearribnl 
from  Braxil.    (•«■•#,  l*elow  :  aruu*tt  mouth.) 

i\a*  ilnal  rm$ ajya*.— i,  B**-  a-'VT.  !*r.-    r..miu.  is* A  fV«.4  l*ao,  1M.  Jamaica. 


59.  MANTA,  I  Un  croft. 

Jf«*t.  lUa'Snrr.  Zol    J»iir  ,  1  «•„•*- 1  •„»••.  n,  441.    «•••!.!       fti'tdfrv 
<Wa»<f4#r«,  MTiLsa  A  llr*tr,  |m«c»  •t"»«» »..  1*'.  1«>.    >f*i*yr«« 

ffr«r**>f*ii«,  Nra  ■  *«,/-  li  ,-iM.  1  »l*,7  *.    Iim  Jf.  «t       f«r.Wrw| 
iaat-Araiftj*.  II  a  mi*.  I'i-  .  Kllftt  n-     NaI    II. •(  .  !•**.   i».    .•"»«•-    »«—*»- 

Dink  broader  than  long,  it*  exterior  anglea  arute.  the  posterior  margins 
of  the  pectoral*  roncaw.  Head  truncate  in  front;  the  cephalic  tin*  loo*:, 
turned  forward  and  inward.  Mouth  large,  terminal.  Teeth  mitiutr. 
present  in  lower  jaw  only.  Tail  whiplike,  often  «alwa>*f^  without  arr 
rated  apine.  Skin  rough,  with  Mnall  tuln-rclea.  Two  ijimrt  known 
(mania,  blanket.  *'a  name  used  at  the  pearl  fUheriea  lie t ween  ranauiaand 
Guayaquil  to  de*ignate  an  cii<»rmotin  fiah  much  dreaded  by  the  durrv 
whom  it  ia  naid  to  dexour  alter  enveloping  tbem  in  ite  taat  wings" 
I>utucril.) 

13*.  VlfTi  BIBIhiTBIH.  (Waltiaanii 

•»i  4  I»i  t  ti  .  l»i»:i  Tim  .  Ma»t*.i 

Piak  not  quite  twice  a*  lir<Mil  aa  long.  Tail  about  aa  long  aa  the  diak 
Teeth  in  alMiut  lmi  lotigitudiiial  aerien,  w  Inch  are  ne  pa  rated  by  di»tinri 
iulempaceii.  Skin  of  Uk1>  ami  tail  rver\  w  hcrecovere«l  with«niallaiellatr 
tulierrlen,  ri*udering  the  ^uifac*-  \«  r\  rough.  Hrowniab,  the  margin*  of 
the  disk  darker.  Tropical  water*  of  America:  north  to  New  Jersey  and 
San  Diego;  not  rare  on  the  Florida  coa*t.  Krachca  a  width  of  about  2T» 
feet,  one  of  the  moat  euuiuioua  of  aquatic  vertebrate*.  ltift,two; 
Booai.) 
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Rata  brartrfc,  Walbaum,  Artodi  Piscium,  636,  1792,  after  Diabdua  marmus  Willughby,  etc. 
Rata  manatia,  Bloch  ft  Schneider,  8yst  Ichfh.,  3«4, 1801,  Tropical  America  ;  after  Rate  ma- 

natie,  Lacgpede. 
Raja  diabolm  mart***,  Bloch  ft  Scbnexder,  l  c,  368, 1801,  India;  after  Willughby. 
Rata  fimbriate,  Lacep£de,  Hist.  Nat.  Poiss.,  it,  677, 1803,  Gulf  Stream,  580  N. 
C*phaloptera  vampyncs,  Mitch  ill,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  1823,  23,  Delaware  Bay. 
Qrratoptora  rampyrm,  Dumekil,  Elasmobranches,  1,  660, 1870. 
IWattiptera  rampynw,  GCxther,  Cat.,  Tin,  498,1870. 
CVpaoloplmt*  ^tomo,  Lb  Sueur,  Jour.  Ac.  Nat  Sci.  Phila.,   iv,  1824,  115,  Georgia;  (not  Raja 

gioma,  LacepMe). 
Cepkaltrptera  mania,  or  Mania  americana,  Bancroft,  Zobl.  Journal,  iv,  144,  1828,  Jamaica. 
Ophttiopterajohni,  MOllkr  ft  Hemle,  Plagiostomen,  186, 1838,  Weat  Indiea. 
Brnchiopttitm  hamiUoni,  Newman,  Zool.,  74,  1849,  Gulf  of  California. 
biabaHtktky  elliotti,  Holmes,  Proc.  Elliott  Soc.  Nat  Hist.,  1866,  39,  Charleston. 
Mania  birwtrii,  Jordan  ft  Gilbert,  Synopsis,  62, 1883. 

Subclass  HOLOCEPHALI. 

(The  Chimeras.) 

Skeleton  cartilaginous.  Gill  cavity  with  4  clefts  within,  but  having 
one  external  opening  only,  which  is  covered  by  a  fold  of  skin.  No  spir- 
acles. Mouth  inferior.  Jaws  with  teeth,  confluent  into  bony  plates; 
upper  jaw,  palate,  aud  hyomandibular  coalescent  with  the  skull ;  intestine 
with  a  spiral  valve.  Pectoral  fins  normally  developed,  placed  low ;  ventral 
fins  abdominal,  with  claspers  in  the  male.  Derivative  radii  sessile  on  the 
sides  of  the  basal  bones  of  the  limbs.  Skin  scaleless,  its  muciferous  sys- 
tem well  developed.  This  group  contains  a  single  order,  Chim/Eroidei. 
(Holockphala,  Cat.,  Gunther,  vm, 348-352. )     (dAof,  solid;  /ce^aA?,  head). 

Order  H.  CHIMJEROIDEI. 
(The  ChimvEroids.) 

Characters  of  the  order  included  above.  The  group  includes  one  exist- 
ing family,  Chim.kkid.k.     (x'it*ililmi  chinnera:  fMof,  resemblance.) 

Family  XXIX.  CHIMiERID^E. 

(The  Chimeras.) 

Body  elongate,  rather  robust  anteriorly,  tapering  posteriorly.  Head 
compressed;  mouth  small,  inferior,  the  upper  lip  deeply  notched.  Nos- 
trils confluent  with  the  mouth,  separated  by  a  narrow  isthmus;  jaws 
with  the  teeth  confluent  into  4  bony  lamime  above  and  2  below.  No 
spiracles.  Pectoral  tins  free,  placed  low  ;  ventral  fins  abdominal,  many- 
rayed,  provided  in  the  male  with  claspers;  dorsal  fin  usually  divided, 
anteriorly  with  a  very  strong  spine,  which  is  grooved  behind;  caudal 
fin  low,  fold-like.  Skin  naked,  rarely  somewhat  prickly.  Lateral  line 
present,  usually  with  numerous  branches  anteriorly.  Three  free  gills 
and  2  half  gills,  1  on  each  side;  isthmus  moderate;  gill  rakers  small. 
Oviparous,  the  egg  cases  long,  elliptical,  with  silky  filaments.  Genera  4, 
(the  following  and  Callarhynchus))  species  about  7.  Fishes  of  singular 
appearance,   found  only  in   the  seas  of   the  cold    regions.      Numerous 
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extinct  genera  are  also  referred  to  this  family.     <Cliim.fcii»J..  Otsitawr 
Cat.,  Mil,  a4U352). 

CaiMJKftlli*: 
«.  8eu«t  abort,  toft.  n«4  Urajinatins  In  n  riUMnm  tap.  Ull  n*4  t~al  n»na»« 

k.  ilmfmn  In  lh*  mat*  infUl;  uul  «-i»ling  in  *  tlanwnt.  «  •■••*«  • 

fca.  i'lnaptr*  in  ih«  n»al«*  Mild;  tail  nut  rmlmg  in  a  ■!■■  >l  Hmhikh  «• 

lUnMVTTIMJh 

*«.  Haunt  •ir***!***!;  long,  villi  l»nHlaa  lnl*ml  >»p«inHiiai.  4ufa»lat4a*  wry  awg» .  aftnamw 
II,  ainipl**.  H*MMn*  *i 


6o.  CHlMiERA,  Liumroa. 
(Clei*iiant  KlnllKa.) 

rro,  LlMtti,  !*J»I    Nat  .  R.1    \.  I?  AS.  £»,  !■»■•«>«*«) 

Head  no  me  what  compreMied,  the  snout  bluntieh,  protruding, 
Dot  armed  at  tip  with  an  ap|»ciidage.  Eyes  very  large,  lateral  Teeth 
rather  at roug.  Lip1*  thickmh,  the  lower  with  a  freuum.  I-atatraJ  haw 
simple  on  the  body,  hut  forking  anteriorly,  forming  several  ■snas  mi 
mucous  tubea  on  the  head.  Mali*  with  a  club-shaped  cartilaginvew  bewa 
ou  the  head  at»ove  the  nuout;  thia  hook  is  curved  forward  aod  4ewe 
ward,  and  is  armed  at  it*  tip  with  decurved  apinea;  iu  tip  fit  ting  tale  a 
depreaaion  in  front  of  the  eyes;  females  without  thia  appendage.  Uili 
opening  amall.  Pectorals  moderate;  ventraU  rather  large,  with  Latg* 
birtd  claapers  in  the  male;  male  alno  with  rough  appendage*  at  tbe  tm*» 
of  the  ventral*,  protruding  from  a  sheath  of  akin.  First  dorsal  trtaavga 
lar,  preceded  by  a  strong  npiuc,  which  is  grooved  Ivehind  and  nrnated  c* 
it*  edges ;  necond  dorsal  and  caudal  tins  low,  often  more  or  lew*  notched. 
Tail  extending  in  the  line  of  the  axis  of  tbe  body,  more  or  lean  prudoord 
iu  a  tUameiit  at  tip.  Skin  smooth.  Finhea  of  singular  appearaa>e»  . 
mostly  of  the  iiort hern  acan;  not  val"eil  for  food.  (A'ijwjum,  chimera,  a 
fabulous  mounter,  with  the  head  of  a  lion,  body  of  a  goat,  and  tail  of  a 
ecrpeut). 


4.   I*lr»t  i|«»rj»l  aim  -I  .  ••ntit.'i  u«  with  -«-«oo<l.  U»ljr  ■•••ui;  |«*-W'ml«  rr«bni  |  -ij-thit  ••! 

of  irtitraU  B-ttii  a*.  IS 

a*-  First  il<<r^l  aril  » |«rai' >l    fr-»i«  »>  »ii  I .   l-»lj  •l«n«lrr,   r»»  feral*  n<M  i^ni.y   r**k>«i 

imtral*.  •rrinnx  It'. 

lie.  i  NlfJ  I  HI  W(»S*Ttt<K%.  Litin*«* 

•  inn  •  a»  i 

Tat)  ending  in  a  %ery  long  laylenn  filament  about  aa  long  as  body  and 
bead.  Kimt  dorsal  tin  clo»o  to  necoud  and  nuhcontinuous  with  it,  tbe 
tip|»er  margin  even,  not  notched  except  ju«t  in  front  of  the  low  caudal 
tin:  |MH*toral  reaching  jH»«it«-iior  extremity  of  ventraln.  Each  c  las  per  of 
the  male  with  'J  long  »l«*n«ler  branrhe*,  each  rather  longer  than  snoot. 
the  inner  branch  again  «li\  ided  into  a  nitnply  cartilaginous  styhfonn  part. 
and  another  coated  w  it h  »}>itiy  membrane  Brown,  marbled  with  light*! : 
dor«al  tin*  w  it ti  a  lif"a«l  1»*.a«  k  iiiaigm.  «<funther.)  Deep  waters  off  the 
coa*t  of  KurojH* :  recorded  l»y  i'uey  at  Ma  tan /an,  Cuba,  tsieatfre*— . 
monntrou*.  >  (Ki    • 
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Ckinuera  momtrota,  Lihmjeuc,  8yet.  Nat.,  Ed.  x,  1758,  236,  Atlantic. 

Ckinurra  momtrva,  Gftrrun,  Gat.,  viii,  349, 1870 ;  Post,  Synopsis,  446,  1868. 

Ckimsara  orgeatao,  AlCAJUUS  Icon xs,  Ker.  Nat,,  pi.  XT,  1806. 

<*imjrra  borwlw,  Shaw,  Gen.  Zo5l.,  v,  2, 865,  pL  157, 1804,  after  Limueoa. 

Cfumttra  mcdiUrrmHo,  Risao,  Eur.  Merid.,  m,  168, 1827,  Nice. 

Chimmra  crittata,  Fabek,  Fbche  Islands,  45, 1829,  Iceland. 

OaOorhgnehu  cmttrma  and  C.  atfawticai,  Gbomow,  Gat.  Flahes,  15,  16, 1854,  Atlantic. 

141.  CH1MJERA  AFFINIS,  Oapello. 

Body  more  elongate  than  in  C.  monstrosa;  base  of  first  dorsal  equal  to 
interspace  between  them ;  second  dorsal  low,  with  a  straight  border ;  pec- 
toral not  nearly  reaching  ventrals ;  caudal  very  small,  ending  in  a  minute 
filament ;  cephalic  appendages  with  5  spines  on  the  inner  surface ;  clas- 
pers  in  male  trifid,  the  division  of  the  3  portions  at  f  the  length  from 
the  base,  the  cylindrical  portion  larger,  different  in  form  from  the  others. 
(Capello.)  L.  3  feet.  Deep  waters  of  the  Atlantic,  off  Portugal  and  off 
the  American  Coast  from  Cape  Cod  northward.  ( affinit,  related  to  Chimara 
monstrosa.)  (Eu.) 

Ckmuera  qJInM,  Capbllo,  Jour.  Soc.  Math.  Lisbon,  iv,  1868,  314,  pi.  in,  Coast  of  Portugal; 

Of  NTHca,  Cat.,  vm,  350,1870. 
Ckinuera  phunbea,  Gill,  Proc.  Phlloe.  Soc.  Wash.,  Dec.  22,  1877,  Oulf  stream  off  Cape  Cod. 
Chmueraphmbta,  Jordan  &  Gilbert,  Synopsis,  54, 1883. 
Chimmra  abbreviate  Gill,  Proc  U.  S.  Nat  Mm.,  1883,  254,  Lat.  40°  N.,  Long.  6o°  W.    (Typo, 

No.  33435.) 

61.  HYDROLAGUS,  Gill. 

Uydrolagvu,  Gill,  Proc.  Ac.  Nat.  Sci.  Phil  a.,  1862,  331,  (cottiei). 

This  genus  is  very  close  to  Chimera,  differing  chiefly  in  the  form  of  its 
olaspers,  which  are  simply  bifid,  the  2  parts  subequal.  The  tail  is  not 
produced  in  a  filament.  The  single  species  lives  in  the  North  Pacific,  in 
water  of  moderate  depth,  (vdup,  water;  \ayd><;,  hare,  from  the  form  of 
the  lips  and  teeth.) 

142.  HYDROLAGUS  C0LL1EI,  (Lay  &  Bennett). 
(Batpish  ;  Elephant  Fish.) 

Body  anteriorly  stoutish,  tapering  into  a  slender  tail,  which  is  not  pro- 
duced in  a  filament.  Pectorals  about  as  long  as  head,  reaching  about  to 
base  of  ventrals.  Dorsal  spine  f  the  length  of  the  head.  Second  dorsal 
low,  highest  in  front,  then  very  low,  then  higher,  ending  abruptly  just 
before  the  beginning  of  the  upper  caudal  fold;  a  small  fold  between 
first  and  second  dorsal,  free  from  both;  lower  caudal  fold  higher  than 
upper,  neither  quite  reaching  the  tip  of  the  tail.  No  distinct  anal  fin. 
Color  grayish,  with  numerous  round  white  spots;  both  dorsals  edged  with 
blackish.  L.  2  feet.  Pacific  coast  from  Monterey  northward  to  Alaska; 
very  abundant  in  cold  waters  at  a  moderate  depth ;  rarely  used  as  food. 
(A  personal  name). 

Ckmuera  colliti,  Lat  St  Bennk.tt,  Becchey'*  Voy.,  Zoiil.,  71,  1849,  North  Pacific;  GCnthir, 
Oat,  vm,  350,1870;  Jordan  &  Gildert,  Synopsis,  55,1883. 
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6a.  HARRIOTTA,Uood»*  He**. 

Snout  exceedingly  elongate,  with  a  cartilaginous  witlrilt,  aad  folia***.** 
lateral  expansions  of  the  skin  at  its  haae.    Two  dorsal  tins.  It*  **w*'  * 
with  an  immense  triangular  spine,  finely  serrated  upon  iu  lateral  *-4«<m 
Anal  tin  reduced  toarutaneomi  fold      Longitudinal  ax i* of  tbr  tail  rs#*j  * 
the  name  a*  that  of  the  trunk,  very  elongate,  with  nlamentoo*  tip,  ikm 
tin   lielow   much  more  e\  termite   than  that  abme.     No  cephalic  «rg** 
(till  openings  lateral,  M'parated  hv  a  wnle  isthmus.     Clasper*  amall  a*-t 
simple.     ("Named  in  honor  of  Thomas  Harriott,  the  most  eminrat  |»fc:U» 
opher   and    naturalist  of   hit  day  in    England,  who  wh  a    metnt~r   •* 
Kaleigh's  Roanoke  colouy  iu  Virginia  in  15HT-,  and  who  pa  Mi*  bed  ta*  ir»: 
work  in  EnglUh  on  American  natural  history.") 


141.  HtftftlOTTI  RALMCiHAXA^Guo^A 

Tail  extended  in  a  very  loug  ti lament,  much  longer  in  the  o*4#r  u»4. 
viduaU  than  in  the  young;  not  present  in  >ery  young.     Kustj  4<*r*aJ  ft* 
separated  from  the  neeotid  hy  an  interval  nearly  e<|ual  to  the  diaa»ef»r  **t 
the  eye  in  the  older  iudi\  idualn.  very  mtirh  greater  in  the  voungv-r  ©••-• 
in  which  the   cartilaginous   portion    in  exceedingly  narrow    and    fcigt 
Second  dorsal  tin  long  ami  low  ,  itn  height  at»oiit  e«|ual  to  diameter  "f  tt* 
eye,  it*  length  equal  to  that  of  head.      I>or»al    spine  \*t\  strut-*.  -t» 
length  in  the  older  individual*  equal  to  the  dmtauc*  from  it*  «»»o  )■*•» 
to  the  origin  of  thr  •«•<<>  ml  dorsal;    iu  the  >oiing  it  i«  proportionate.* 
much  longer  and  *tt»uter  ;  a  dotihle  row  of  nfrong  spine*  in  ad»*i*r*  •  : 
the  neroud  dornal,  and    in  the   notch   l»etween   tin*  neroud  dorsa!   a*-d     :• 
continuation  ii|mhi  tin*  up|»rr  part  of  the  tail :  a  similar  group  of  at  lea*: 
ti  strong  npiiifn  ii|miii   the  top  of  the  !»iad  hack  of  the  int«*ri»rlota!  ar**** 
and  "Orronmlod  hv  thr  rur\«-  of*  tin*  forward  extension  of  thr  lateral  :■(** 

m 

Trace*  of  the*e  *pim**  may  lie  telt  l»etieath  the*kiu  in  older  isid'ud'.aia 
of  iMith  *exe*.     ('!;i«|M>r««  111  thi-  \oting  malt'  examined,  small  and  •tecp^ 
111    length    *rai«el\     e«|ti:il    to    •    the    long  iliatlieter   of   the   e\r        |Vrt«>ra. 

tin*  immense,  -ami:  like,  rounded  in  the  \ouug,  sahfalcate  m  the  oldr: 
mdividiial* :  inserted  rdighrU  in  advance  of  the  origin  of  the  tir»t  dor%*: 
ami  extending  in  the  older  form*  lie\oud  the  loot  of  the  >entral  \  re. 
tral*  .ilno  *uhfalrate  :  similar  in  form  ami  ap|*earance  to  the  |*e<  tora!.  at**l 
extending  to  a  |H»mt  at  ♦  t  In-  d. -tame  from  the  origin  to  the  end  «>f  tU 
*ec«tiid  don»a! :  in  length  little  h -■»  than  *  the  tmotit-  Iu  the  \uung  tL* 
ventral*  are  p!a«ed  *ome**  ha»  farther  hark  ami  reach  to  a  |M)int  under 
the  origin  of  the  thud  »•<  ti*>n  of  the  doi«at  tin.  Tail  prolonged  in  - 
sleuder  tilamecit.  and  in  tin-  o'.d*  1  :ndi\  idual*  the  cutaneous  lisp  u|4»a  a* 
lower  edge  l*  ;:  or  I  Tim*  «  .»->  •  !*■•  p  a*  that  aU»\r,  ami  extend*  be\ond  A 
anterior l\  and  poster :«»rh  I:*  the  \oimger  sjkh* uncus  the  up|>er  aod 
lower  Map*  are  ahout  «-mm  .;  .u  height,  and  the  upper  dap  extends  far  :-.• 
ailvauee  of  the  1  n -»■•- 7 1 1  * ■  x a  ••!  tin-  lower  one.  lateral  line  extending  in  s 
straight  line  fr«»ni  a  po:*,t  N.-ur.ith  the  origin  of  the  fir*t  dorsal  approi. 
matelv  to  the  m:ddie  of  tin-  l.iw««t  cau<lal  Ud*<»%  whicUil  Collown  alo&c 
//*  oaAe  /i»r  the  remainder  i»f  it*  course*,  xu  sAvatxee  «1  \*ta»  <\ot%a\  i*A\\ 
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bonds  downward  in  an  elliptical  course,  and  then  rises  vertically  from 
the  occiput  to  join  its  counterpart  from  the  other  side;  bridle-like 
extensions  of  the  same  system  extend  on  the  sides  of  the  head  under 
the  eyes,  curving  upward  in  front  of  the  eye,  then  downward  and  joining 
on  the  underside  of  the  snout  to  a  branch  running  from  beneath  the  eye 
downward  to  the  base  of  the  pectoral  in  the  young,  or  under  the  throat  to 
a  junction  in  the  older  ones,  and  also  forward  from  the  same  point  under 
the  eyes  to  join  on  either  side  the  circle  whioh  surrounds  the  mouth. 
An  elaborate  system  of  mucous  pores  upon  all  sides  of  the  snout ;  on  the 
under  surface  of  the  snout  in  4  longitudinal  series.  In  the  older  indi- 
viduals there  is  an  extension  of  the  lateral  line  system  on  either  side  of 
the  midrib  on  the  snout  to  its  tip,  and  there  are  also  symmetrical  contin- 
uations of  the  same  upon  the  under  surface  of  the  snout.  Color  brown ; 
caudal  filament  pale.  Eye  5i  in  snout  in  the  older  specimens,  and  the 
distance  between  the  eyes  is  equal  to  their  diameter.  Four  specimens 
known,  the  largest,  a  female  (No.  39415,  U.  S.  N.  M.),  25  inches  in  length, 
from  39°  44'  30"  N.  lat.,  70°  30'  45"  W.  long.,  in  1,081  fathoms,  taken  by 
the  steamer  Albatross.  Another,  a  male  (No.  38200,  U.  S.  N.  M. ),  19£  inches 
in  length,  was  taken  by  the  Albatross  in  36°  45'  N.  lat.,  74°  28'  30"  W. 
long.,  at  a  depth  of  781  fathoms.  A  third,  a  young  individual  (No.  35520, 
U.  8.  N.  M.)f  4  inches  iii  length,  was  obtained  by  the  Albatross  in  39°  37' 
45"  N.  lat.,  71°  18'  45"  W.  long.,  in  991  fathoms.  Still  another  (No. 
35631),  was  taken  at  station  2235,  lat.  39°  12',  long.  72°  03'  30",  707  fath- 
oms. (Goode  &  Bean.)  (Named  in  honor  of  Sir  Walter  Raleigh,  by  whom 
the  first  English  scientific  explorer  was  sent  to  the  New  World.) 

Harrinttaruleujhamiy  Goode  3t  Bkan,  Oceanic  Ichthyology,  33,  1894,  39°  N.,  700  W. 

With  this  extraordinary  creature  we  close  the  Selachian  series  and  take 
up  the  group  of  Ganoids,  from  which  stock  the  true  fishes  of  the  present 
day,  as  well  as  all  the  higher  vertebrates,  seem  to  be  descended.  The 
old  Ganoids  were  doubtless  largely  amphibious.  The  group  has  appar- 
ently early  differentiated  into  the  lung-bearing  series,  from  which  the 
two  orders  of  the  Dipnoi  and  the  Batrachia  are  descended,  and  the  aquatic 
series,  in  which  tho  lung  becomes  degraded  to  a  swim  bladder,  the  last 
being  the  ancestors  of  the  true  fishes. 

Subclass  TELEOSTOMI. 

(The  True  Fishes.) 

Skeleton  usually  bony,  sometimes  cartilaginous.  Skull  with  sutures; 
membrane  bones  (opercle,  preopercle,  etc.)  present;  gill  openings  a  single 
slit  on  each  side;  gills  with  their  outer  edges  free,  their  bases  attached 
to  bony  arches,  normally  4  pairs  of  these,  the  fifth  pair  being  typically 
modified  into  tooth-bearing  lower  pharyngeals;  median  and  paired  tins 
developed,  the  latter  with  distinct  rays.  Ova  small ;  no  claspers.  Heart 
developed,  divided  into  an  auricle,  ventricle,  and  arterial  bulb.  Lungs 
imperfectly  developed  or  degraded  to  form  a  swim  bladder,  or  entirely 
absent. 

F.  n.  a. 8 
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We  hero  include  under  one  head  the  Ganoid*  and  the  Tmi-Rorrs      It* 
furmer  group  in  chiefly  roui|»o*ed  of  extinct  form*.    While  many  of  iu  r+y 
mentatives  are  extremely  dissimilar  to  the  bony  Ashes,  there  la  a  grada*. 
aerieaof  transitions,  and  between  theCrcUrUAMOlDsUof  th*>CiA»oiD«asat 
the  Ci.ui*koids  and  other*  of  the  true  TKUtom,  the  resemblajtee  it  s»»«a 
greater  than  that  between  the  CyclooaNoidka  and  many  other  Uajiou* 
The  i$  akoids  are,  in  fact,  the  mutt  general  lied  of  the  true  fishes,  taw 
nearest  the  stock  from  which  the  Tklrosts  on  the  one  hand,  sad  the 
Dirxoi  and  iIathaciiia  on  the  other,  have  sprung.    The  real  taJaw  * 
rank  of  some  of  the  current  orders  or  suborders  la  still  doubtful.    »•**#.- 
perfect;  oriwa,  mouth.) 

Omitting  orders  not  represented  in  our  waters,  we  have  the  follvwiaf 
analysis  of— 

Orders  or  Tri:*  Fishes. 

a.  Arterial  tall*  otaaralar  with  nunm«i  ral»ra,  oatlr  a«r««e  (ucbIh  a  »-1i4  ik. 
traU  aM-muual;  air  Mad-lT  with  a  aril  «Utrluf«T|  dart;  tail  ai*u+cif 
thrvafiH'Ut  Mm;  »>uio  flu*  UMiallj  with  fakra     (Saclaa  G+mmda.) 

b.  8krl*t<>0  rartllaa'ia'HM;  v«ajtrak)  with  aa  rallf  ■■rtai  of  aartlar  a  g»itto 
«■    Mailllary  aixl  luUr*»|wfr|»  ofaaulrt*.  ftkia  eaknl;  air  Ma44rr  filiate* 

»«a.*ra»«a*«t    I 
er    Maxillary  aod  intrru|*trlv  |irra»pi;  a*  la  villi  fcutij  ahirtA*.  air  Miiin  ««■*• 

H"U*T*I  <>«  lllCM.«%o||>BA 

at    ftk»M->rt  U>ri«,  «riitrmU  with  ha#tlar  •rnarnU  ra-liairatao ,  air  t4a*t>Wr  »•!>»%? 

4    Vrrtrt-r*  t>|i*Uf«4i 'tan  ('-iif»ra«tx«iii«rik;  aMiillary  tiaaairrarly  J«»*-«J  .ati  •« 
tr»l  |'ir.  .-»,  •*«!••  rh>lul>l<  ,  rO«furlr4  |»latr»  Rjm    ■••».4*    Mt«.  A. 

•M.   Vi-rtrl.ru  ami-tiii  irliaii  nl"U>-Ui  wuiavvi,  mailllary  iM>(lra«i**'ffwli  J.«^-'.   mm*— 
rj>  III  <  i-  i  «**«oit«a.  U 

aa.  A  fir  rial  l-«ll»  thin,  with  a  pair  uf  (•(.(waif  vaJv«a,  uatlr  brnif  <r>«ik|,  i.«4  f.fmaa*  • 
*>Ih1  •  hia«m»      « **--r •--•  7Wo-*/t  \ 

t.   Aotrrwr  nttt-irm  n'-ntlt,  niu«h  BKalifWI,  o*«»trVtl  an4  1*0*14*4  witfc  .«nrulaa«i 
Hu«,  «-r  »«Uri»i.   »('i«rai>iv  »h  uMm  gfinll**  «««|«ti4««l  tt>m»  tk>«  Aa.i  If  a  I*  ay 
pi«t-tt  inj«  ral,  n»««  <.-r»«  .-i'l  ar>  l>  writ  4**' rluf  «**1      Air  tila*Mrr  uf  |««wt,(  if  oca**  a.*4 
lij   a  »!n.|.r   air   <Ju  I    «.(h   lh*  Intratitial  ranal.  tlito  p*  mat  rat  thrive*.  «4  UU 
vrotral   flu*   nf   |>rwM-ot)   al»J<»miaal,  with  "tat  ■pittca,  ll»*lr  Uaatkar  Mgawb  rat 
Mental      (itaiARi  •ram  ) 
/.   Matillarj  I-**  ituj- rf»^t,  f>>nnlr>c  the  \nym  i»f  a  n«aa|4<>avaa  aarbrt.  ao  •»»-t"'f 
rl*>  i»«»r  ■jrapla'ti'  l»»o-.  b>  ^alm,  tu(>ra-.«rc«|>ital  aa<l   aarf-tafc   cm»i!i  > 

KsB*r  m«tii.  H 
/.  MaiiMarT  I«>ti*    |-rf-t    rar^lj  wabtin* )  at»4  n*«rf  raUrtaf   talu  tLt   ha*»    .«  a 
larf«-l.  ful-i-r*  >  at.  I  aimiil^tK  |<f<wrut;  aralaa  a— ally  atiaiat. 

PUA-Tt*r>-«l-tll.   ^ 

#•.  Aal»ri<*  «rri<t<r«-  u'.tn  •1ift«l.  •itnilar  t«»  th*  oth^r*.  ««c  ai««r»  rW^afal'  .  a*|*ra*>  a«4 
ailliitit  •«•!  uia  a'jlitui     (!►#•  -i.  lataU  »if  ||<:tat#an  <iaa«t4a) 
g    Bitiljr  .-!  •».•!•  I.  ;r   t.  W  «nh  1   r?   uai.i    IO  t.>  »Vm  »trf  ara ;  arai«a  auaaw  .« 
aantn.ir.  ii  <  »<  Mral  fli.«.  kiI!  •t^uiiir*  rr^trtcU^. 
a.  Cut  ar«h-<  I  |*  r»,    th«  ),i«i|iU->M  l-nif  mu4ittM  af  *fcaf?ar*aJ  K««a,  )«l 
at-jt-  r;«:  -i  I  ar«*h  |>r>««fit 
t    IV  rjfcAiil;»ry,   maxil!»rj.  anl  |-«latm*  I«-bm  aril  Siv*lafn4  aa4  4a<ia  t 
fn<ni  r>k  '1  «  H.-r  a*  In  ■•rtlu.aM  A*li*«;  wo  palrr4  Baa,  fill  «f«ai«s« 
r.  f.furM.  »li<  uJJ*r  ri^i*,J(,*n«^  '*»  thr  rraslssi  la  Mr  ai«rir«  ihmt 
1.  t  In  a! i ,  tiwaaaaN-mia,  V- 
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%L  Premaxillaries  and  maxillaries  present,  united  by  suture  and  immovably 
connected  to  the  cranium ;  otherwise  as  in  Apode*.         Carenciibli,  P. 
jit.  Premaxillary  atrophied  or  loet;  maxillaries  lateral,  more  or  less  conflu- 
ent with  the  palatines;  shoulder  girdle  not  attached  to  the  skull. 

Apodes,  Q. 
kh.  Gill  arches  5  or  C  pairs;  the  posterior  not  modified  into  pharyngeals,  aud  all  of 
thorn,  as  well  as  the  shoulder  girdle,  disconnected  from  tho  cranium;  no 
palntoptorygoid  arch ;  no  opercular  elements.  Lyomkri,  K. 

gg.  Body  not  truly  eel-shaped;  the  vertebra}  usually  in  moderate  or  rather  large  num- 
ber (14  to  160);  ventral  fins  usually  present;  gill  openings  typically  ample; 
premaxillary  always  present,  aud  maxillary  usually  so;  shoulder  girdle  near  the 
cranium,  usually  but  not  always  attached  to  it. 
j.  Hypercoracoid   and  hypocoracoid  coalesced  in  a  single  lamellar  imperforate 
plate;  scapular  arch  formed  of  proscapula  and  posttemporal,  the  latter 
impinging  on  supraoccipital  only;  dorsal  fin  with  many  spines. 

Hetbromi,  V. 

jj.  Hypercoracoid  and  hypocoracoid  Imperfectly  differentiated,  represented  by  a 

cartilaginous  strip  or  plate,  not  perforate,  and  without  separate  actinosts; 

ventrals  abdominal;  no  fin  spines.  Xenomi,  W. 

jjj.  Hypercoracoid  and  hypocoracoid  well  developed,  not  coalesoent. 

It.  Interclavicles  present;  air  bladder  without  duct;  ventrals  abdominal  or  sub- 
abdominal,  if  present;  no  mesocoracoid. 
I.  Gills   pectinate;  gill  openings  large;  dorsal  and  ventral  usually  with 
spines.  Hemiuranchii,  Z. 

//.  Gills  tufted;  gill  openings  very  small;  opercle  a  simple  plate;  skiu 
with  bony  plates.  Lophobranchii,  A  A. 

Mr.  Interclavicles  wanting,  so  far  as  known. 

m.  Preopercle  entirely  detached  from  the  suspensorium,  rudimentary  and 
attached  only  to  lower  jaw, Its  normal  position  taken  by  the  sub* 
opercle;  no  spines;  no  mesocoracoid.  Lyopomi,  U. 

mm.  Preopercle  normally  connected. 

n.  Mesocoracoid  well  developed;  Ana  without  spines;  air  bladder  with 
a  persistent  duct;  pectoral  fins  inserted  low;  ventrals  abdominal. 

Isospondym,  3. 
mm.  Mesocoracoid  always  wanting. 

o.  Ventral  fins  abdominal,  without  spine*;  no  true  epiucs  in  dor- 
sal or  anal  fins, 
p.  Air  bladder  with  a  persistent  duct;   lower  pharyngeals 
separate. 
q.  Shoulder  girdle  not  connected  with  the  «kull  in  the 
usual  way,  tho  {Mist-temporal  barely  touching  the 
cranium.    (Mostly    deep-sea    fishes,    with    weak 
skeletons.)  In  torn,  T. 

V7.  Shoulder  girdlo  connected  with  tho  skull  by  a  bifid 
post-temporal.  (Mostly  fresh-water  fishos,  the 
skeleton  well  ossified.)  Uaplomi,  X. 

j>l>.  Air  bladder  without  duct  in  adult;  lower  pharyngeals 
fully  united.  Synentognathi,  Y. 

oo.  Ventral  fins  usually  anterior  in  position ;  spines  usually 
present  in  the  fins;  pectoral  fins  not  on  the  plane  of  the 
abdomen ;  parietal  bones  usually  separated  by  the 
supraoccipital.     (Spiny-rayed  fishes  chiefly.) 

r.  Pectoral  fins  not  pediculate,  tho  gill  opening*  in 

front  of  thein.  ArANinoPTKRi,  BB. 

rr.  Pectoral  fins  pediculate,  the  basal  bones  reduced 

in  number  and  elongate  ;  gills  iu  tho  axil  of 

tho  pectorals.  Pkdiculati,  CC. 
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Morten  OANOIDKI. 

(TlIK   (fANoll)    FlSIIKh.) 

The  name  Uanoimci  was  fir»t  used  l»y  Agassir,  tot  thuar  fish**  wa»ra  **• 
armed  with  bony  plates,  instead  of  regular  cycloid  or  rteawid  •***#•• 
Later,  Johannes  M  tiller  restricted  the  group  to  those  hshe*  tiM»u*U  •. 
•how  more  or  leasdistiuct  reptilian  or  hatrachian  affinities,  and  es  pre  i*:,< 
affinities  with  the  mailed  fishes  of  the  Itevouiau  and  t'arlMisnfrri»u*  *r** 
Tlie  group  is  a  heterogeneous  our,  and  one  practically  scarcely  •usrrptj* ■*» 
of  definition.     In  some  of  the  (*AXoii»s,  the  air  bladder  still  flam*  it» 
original  function,  a  lung.    The  existence  of  the  solid  optic  rhia»n*s\  tt* 
preaetice  of  several  valves  in  the  arterial  bulb,  and  of  a  m«»rrui  l«M«W«t 
oped  spiral  valve  iu  the  rectum,  distinguish  the  living  <iam»I!«»  frusa  *- 
Temcost*,  but  none  of  these  character*  can  be  verified  in  the  nfisx: 
forma.     We  liegiu  the  series  with  forms  hating  the  skeleton  Mill  rartila 
giuous  as  in  the  sharks,  but  eveu  leas  developed.     <ju»«n.  spleiMiwi.  five* 
the  enameled  scales.  1 

choxdrouaxoidea. 

(TlIK.  CAK'tll.AfilNiirs  (fANOIIis) 

Skeleton  chiefly  cartilaginous,  the  vertebral  column  rut  1  rely  m*.  iu 
vertebral  segments  little  developed,  arranged  along  tli«*noi<«hurd      At»u 
rior  vertebra*  simple,  imperfectly  formed.     Ventral  tin*  abdominal.  «:i. 
an  entire  series  of  basilar  segments.     No  suboperculum  or  prcoiv-rrulur. 
ItrauchioMegal  single  or  wanting;   a  ineftocoracoid  ar«  b  :    no  s>rtip!««-t 
bone.     Mesopterygiuiu  distinct:    interclavicles    preM*nt."     Artm*!    »••.. 
with  several  pairs  of  \  six  es.     Optic  ner\es  form »ng  a  chia«iua      Ihimi-c* 
with  a  spiral  >  alve.     Air  bladder  connected  by  adiict  w  itb  tin-  o  ~.pl.A-u« 
Tail  hetcrocercal,  it*  fin  with  fulcra.     Skm  naked  or  arnird   *  ith  Uf&> 
plates,  never  with  true  scales.     This  group  comprises  two  ordrr*      It* 
place  seems  to  l»e   mtciiiicdiate  Ik-Iwhii  the  Sharks  and  tbr  Catf,*!,*-* 
though  without  clone  relation  to  either.     (ClloNMtoaTEt.  ttimthrt .  1  *t 
VIII.  332-347.)     1  x-»<\"> ,  cartilage  ;   (iammUa  ) 

A?fAl>.-l!*o»   <>KI»KR.hoK  C||(»M»K<M.A*OIt>FA 

«    Mftllllarv  »i.  I  i-.l- *    ;-r   !*  '-   !<  !•■     *ki<>    i.«k- -1     Kraiu  liil.t«!«  <»M-'*..'i.   <«•     ».♦   >***»-• 

I  r|lu!4f  |L|  1  4.  *.    ••     m-.      I 

•*4     MahIIaM    •!•  I    11. t>  r    ,•»    :■  jr.  ••ill     ckitj    w.tti  \--ut    •Li>l«l*.    Ir«i*  tiitu*1*     «■    -*     »  ■ 

t-lftiMrr  •ir:.|  !■  I  H    «M«'I 

<>nkr  I    SKLACHOSTOMI 

(TlU     I'M»I»l  t-HMIIS  ) 

Notochord  |M*r<ti««tefif .  tbe  tl  1  \  lAion  iut«»  vertebra*  imi»erfect.     Me»*«r«»r» 
coid  develo|M*d  :  n«»    •»♦.  !iip>«*tH*    !>•  »n»* :   piriua\illar\    forming    l««»rd»»r    ••! 
niotitb:  110  MibojMfcuiiMn.  prro|M*!cuhitii.  nor   iutcro|»etf  uluin  :  mt-*«'p*> 

•  Hi-  •  «■•>    I  "tfv  »I  rhtrA  t>  r«  »  'T-    4'   hti  •   ni'     «»  »r  |*rt*  .'f  lhi«  »   «i  »rr  |«Ml«  tak-ft  '■   * 
<•■{•  •  "t'ucitnl-utioti  !«■  Hi'  I  l»t»  foli^t  ,-f  ti.r  L*«*rr  Autill««,"  Tr«iM.  Am  Pktl   N-      \*~ 


Jordan  and  Evermann. — Fishes  of  Jfror*'h'  America.        101 


rygium  distinct;  basihyals  and  superior  ceratohyal  not,. ossified ;  inter- 
clavicles  present;  max illaries obsolete;  branchihyals  cartilaginous.  This 
order  contains  but  one  family,  Polyodontid.*;.  (ffeAajv,  shack;  oroua, 
mouth.) 

Family  XXX.  POLYODONTIDiE. 

(The  Paddle-fishes.) 

Body  fusiform,  little  compressed,  covered  with  mostly  smooth  skin. 
Snout  prolonged,  expanded  into  a  thin  flat  blade,  the  inner  portion  formed 
by  the  produced  nasal  bones,  the  outer  portion  with  a  reticulate  bony 
framework,  the  whole  somewhat  flexible.  Mouth  broad,  terminal,  but 
overhung  by  the  spatulate  snout,  its  border  formed  by  the  preinaxillaries, 
the  mamillaries  being  obsolete;  jaws  with  many  fine  deciduous  teeth; 
similar  teeth  on  palatines ;  no  tongue.  Spiracles  present.  Operculum 
rudimentary,  its  skin  produced  behind  into  a  long  acute  flap ;  no  pseudo- 
hranchite,  or  opercular  gill;  gills  4};  gill  rakers  long,  in  a  double  series 
on  each  arch,  the  series  divided  by  a  broad  membrane ;  gill  membranes 
considerably  connected,  free  from  the  isthmus;  a  single  broad  b ranch ios- 
tegal.  No  barbels.  Nostrils  double  at  base  of  blade.  Lateral  line  con- 
tinuous, its  lower  margin  with  short  branches.  Dorsal  fin  well  back,  of 
soft  rays  only ;  anal  similar,  rather  farther  back;  tail  heterocercal,  the 
lower  caudal  lobe  well  developed,  so  that  the  fin  is  nearly  equally  forked ; 
sides  of  the  bent  portion  of  the  tail  armed  with  small  rhombio  plates; 
caudal  fin  with  fulcra.  Pectorals  moderate,  placed  low ;  ventrals  abdom- 
inal, many-rayed.  Air  bladder  cellular,  not  bifid;  pyloric  coeca  in  the  form 
of  a  short,  broad,  branching,  leaf-like  organ ;  intestine  with  a  spiral  valve. 
Two  species  known — Polyodon  spat  hula  and  Psephurus  gladius;  singular 
fishes,  inhabiting  the  fresh  waters  of  the  United  States  and  China  They 
feed  chiefly  on  mud  and  minute  organisms  contained  in  it,  stirring  it  up 
with  the  spatulate  snout.    (Polyodontid.k,  Uunther,  Cat.,  vm,  346-347.) 

i.  CHI  rakers  very  fine  and  uumerouH;  caudal  fulcra  flmall  and  numerous  Polyodon,  63. 

63.  POLYODON,  Lace>ede. 
(Paddle-fishes.) 

/Wyvfcn,  LAr£pfipr.,  Hist.  Nat.  Poisa.,  I,  402,  1798,  (fruille);  French  name  only. 

/Wy«'"H,  Bi-»rn  A  SaixniiER,  Sy»4.  Irhth.,  4f>7,  1H01,  (/oKhm). 

£;wtM<rr»i,  SlIAW,  Con.  Zoiil.,  V,  3fi2,  1804,  (retirulaUi). 

ri.itir,«tr,t,  Lb  >rr.rR,  Jour.  Ac.  Nat.  Sri.  Phila.,  I,  1817,  227,  (rdentula). 

ll<iHin.4rat  llAFIXKHgrc,  Irh.  Oh.,  83,  1820,  (nlentula). 

f*rr«<*rr«,  Ka  n  N  Krfyl  ir,  Irh.  Oh.,  87,  1820,  (  mandntm$). 

(iill  rakers  exceedingly  numerous,  very  slender ;  spatula  broad.     Caudal 

fulcra  13  to  20  in  number,  of  moderate  size.     Characters  otherwise  those 

of  the  family.     Rivers  of  the  middle  United  States.     (ttoAit,  many ;  oiJo/r, 

tooth.) 

144.  POLYODON  8PATHULA,  (Walhaam). 

(PAiu)f.r-riRii;  Spoom-ihm.  ('at;  DrcK-nn.L  Cat;  SrAnr-riRii.) 

Opercular  Hap  very  long,  nearly  reaching  to  ventrals;  premaxillary 
extending  far  behind  the  small  eye.     Skin  smooth,  or  nearly  bo,  except  the 
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rhombic  platen  on  the  sides  of  the  tail.  Ventrals  near  the  middle  of  the 
body;  dorsal  well  behind  them  ;  anal  mostly  behind  the  dorsal,  and  some- 
what- .larger;  these  fins  somewhat  falcate.  Fin  rays  slender.  Spiracle 
with*  a*  minute  barbel.  Isthmus  papillose  in  the  young.  Spatula  broad, 
*2(*jib4  times  in  length,  proportionately  longer  in  young.  Head,  with 
•  opercular  flap,  more  than  \  length;  head,  without  spatula  flap,  abqnt.5. 
Color  pale  olivaceous.  D.  50  to  60;  A.  50  to  65;  V.  46.'  L.  5  to  6  feet. 
Mississippi  Valley  and  rivers  of  the  southern  States ;  generally  Abundant 
in  the  larger  streams ;  also  known  from  Lake  Erie.  A  singular  fish  of 
rather  sluggish  habits,  the  flesh  coarse,  resembling  that  of  the  larger  cat- 
fishes,  but  inferior  in  quality,     (spathula,  spatula.) 

Squahu  gpathula,  Walbaum,  Artedi  Pise.,  622,  1792,  after  BpaikmJa  of  Rosier,  Jour.  Ffajs.,  1774, 

384,  pi.  2. 
"Polyodon  feuille"  Laclede,  Hist  Nat  Pols*.,  i,  402, 1798,  locality  unknown. 
Polyodon  folium,  Rlocii  &  Schneider,  Syst.  Ichth.,  457,  1801,  after  Lacepede. 
Bpatularia  reticulata,  Shaw,  Gen.  Zotfl.,  v,  362,  1804,  after  Lacepede. 
PlatiroMra  edetUula  (adult),  Lb  Sueur,  Jour.  Ac.  Nat.  8c i.  Phila.,  i,  1817,  227,  Ohio  River. 
Phlyodon  folium,  GCnther,  Cat.,  vm,346,  1870. 
Polyodon  npathula,  Jordan  A  Gilbert,  Synopsis,  83,  1883. 
Adpemer  lagenarius,  Rafinesquk,  Ich. Oh., 86, 1820,  Ohio  River. 
Procenu  tnaculaiu*,  St.  Genevieve,  Missouri,  and  Procero*  vittahu,  Lake  Ontario,   RAnw- 

esque,  Ich.  Oh.,  86,  87,  1820. 
PUmirottra  fpatula,  Owen,  Osteol.  Cat.,  I,  83,  1853. 

Order  J.  CHONDROSTEI. 
(The  Sturgeons.) 

Notoohord  persistent,  the  cartilaginous  vertebrae  imperfectly  developed. 
A  mesocoracoid.  No  symplectic  bone.  Maxillary  present.  No  sub- 
operculum  or  preoperculum.  Interoperculum  present.  Mesopterygium 
distinct.  Interclavicles  present.  Basibyals  and  superior  ceratohyal  not 
ossified.  Brancbihyals  osseous.  This  group  is  composed  of  the  single 
family  Acipenskrid.k.     (^vdpof,  cartilage;  oortov,  bone.) 

Family  XXXI.  ACIPENSERID^E. 

(The  Sturgeons.) 

Body  elongate,  snbcylindrical,  armed  with  5  rows  of  bony  bucklers, 
each  with  a  median  carina  which  terminates  in  a  spine,  which  sometimes 
becomes  obsolete  with  age;  a  median  dorsal  series,  and  a  lateral  and 
abdominal  series  on  each  side,  the  abdominal  series  sometimes  decidu- 
ous; between  these  the  skin  is  rough  with  small  irregular  plates.  Head 
covered  with  bony  plates  joined  by  sutures;  snout  produced,  depressed, 
conical,  or  subspatulate.  Mouth  small,  inferior,  protractile,  with  thick- 
ened lips.  No  teeth .  Four  barbels  in  a  transverse  series  on  the  lower  side 
of  the  snout  in  front  of  the  mouth.  Eyes  small ;  nostrils  large,  double,  in 
front  of  eye.  Gills  4 ;  an  accessory  opercular  gill ;  gill  membranes  united 
to  the  isthmus ;  no  branchiostegals.  Maxillary  distinct  from  the  premax- 
illary.  Head  covered  with  bony  plates  united  by  sutures.  Pin  rays 
slender,  all  articulated ;  vertical  fins  with  fulcra.  Pectorals  placed  low ; 
ventrals  many-rayed,  behind  middle  of  body;  dorsal  placed  posteriorly ; 


/ 
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anal  somewhat  behind  it,  similar;  tail  heterocereal,  the  lower  caudal  lobe 
developed ;  the  npper  lobe  of  the  tail  covered  with  rhomboid  scales.  Air 
bladder  large,  simple,  connected  with  the  rasophagus.  PseudobranchisB 
small  or  obsolete.  Stomach  without  blind  sao ;  rectum  with  a  spiral  valve ; 
pancreas  divided  into  pyloric  appendages. 

Large  fishes  of  the  seas  and  fresh  waters  of  northern  regions,  feeding  on 
■mall  animals  And  plants  sucked  in  through  the  tube-like  mouth.  Most 
of  the  species  are  migratory,  like  the  salmon,  which  are  found  in  the  same 
waters.  Genera  2;  species  about  20;  although  more  than  5  times  that 
number  have  been  described.  The  American  species  especially  have  been 
unduly  multiplied,  particularly  by  Auguste  Dumeril,  who  has  found  up- 
wards of  40  of  them  in  the  museum  at  Paris.  But  6  American  species  are 
known  to  us,  and  we  doubt  if  any  more  exist.  The  changes  with  age  are 
considerable ;  the  snout,  in  particular,  becomes  much  shorter  and  less  acute, 
and  the  roughness  of  the  scales  is  greatly  diminished ;  the  ventral  shields 
sometimes  disappear  altogether.  The  number  of  plates,  although  one  of 
the  best  specific  characters,  is  subject  to  considerable  variation.  (  Acipen- 
SKRiDiE,  Gunther,  Cat.,  vm,  332-345.) 

a.  Spiracles  present;  snout  ■ubconic;  rows  of  bony  shields  distinct  throughout;  the  tail  not 
depressed  nor  mailed;  gill  rakers  lanceolate.  Acifenser,  64. 

oa.  Spiracles  obsolete;  snout  subspatulate,  rows  of  bony  shields  confluent  behind  the  dorsal  so 
that  the  depressed  tail  is  completely  mailed;  gill  rakero  small,  fan-shaped,  ending  in 
3  or  4  points.  Scaphibhynchus,  66. 

64.  ACIPENSER,  Linnaeus. 
(Sturgeons.) 

Aripwer,  (AftTVDi),  LiNNffrs,  Syst  Nat.,  Ed.  x,  1758,  237,  (durio). 

Stwrio,  lUriMKflQrB,  Indice  Itt.  Sicil.,  41, 1810,  («o«rto). 

Arrfoftu,  lUrTMiMQTTie,  Ich.  Oh.,  79,  18*20,  (terotimu). 

Dimechu,  RANNESQUE,  /.  c,  82,  (trunctdtu). 

Htuo,  Bbandt  A  RATXEBtiRO,  Mediain.  Zofll.,  it,  3,  1833,  (huto). 

Strrteftu,  BBANDT  A  RatzkrUBO,  f.  <\,  3,  (ruthrmu). 

fMopt,  Brandt  A  Ratzebubo,  /.  c,  3,(ttellat*$). 

Litmimu,  Fitzinoer  A  Meckel,  Ann.  Wien.  Mas.,  370, 1836,  (glehtr). 

AniacxuM,  Brandt,  Bull.  Ac.  Sci.  Petersb.,  v,  138,  1865,  (seaypa). 

Snout  subcorneal,  more  or  less  depressed  below  the  level  of  the  fore- 
head. A  small  spiracle  over  the  eye.  Caudal  peduncle  moderately  long, 
deeper  than  broad,  the  rows  of  bony  bucklers  distinct  to  the  base  of  the 
caudal  fin.  Tail  not  produced  into  a  filament,  its  tip  surrounded  by  the 
caudal  rays.  Gill  rakers  small,  narrowed  or  lanceolate.  Pseudobranchiiu 
present.  Species  numerous  in*all  northern  rivers  and  seas,  (acipenser, 
sturgeon.) 

a.  Plates  between  ventral*  and  anal  small,  in  2  rows  of  4  to  8;  space  between  dorsal  and  lateral 

shields  with  stellate  plates  of  moderate  sir©,  in  about  5  row*,  interspersed  with  smaller 

ones.    Dorsal  shields  about  12;  lateral  about  45;  ventral  about  2.  D.  47 ;  A.  29.  Color 

plain  grayish.  transmontanits,  14f>. 

•a.  Plates  lietwecn  ventral*  and  anal  large,  in  I  row,  or  in  2  rows  anteriorly  and  1  posteriorly, 

of  1  to  4  plates  each. 

b.  Space  between  dorsal  and  lateral  shields  with  stellate  plates  of  rather  large  size,  in  5 

to  10 series;  last  dorsal  shield  of  moderate  size,  more  than  %  length  of  one  before  it. 
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•    HhkhUall  rt-u,*hl]r  •irtatr«l  »u<t  rfctg**!.  anal  it*«fly  m  l.«t«  *•  4.-#*a:  **4  •*."-»«•» 
ciitlr»>h  !-».n*.!  it       I)    .u  .  A     :i      l»»cwt  •*t#bla  *i«*l  »    \m*»t%S  •*»**   & 
ventral  *U>nt»      Color  <lit  »4**ll}  gr«*«uh  ••**•«+•«    !•• 

*r    Kt»t»tita  in*  ruti«tiljr  atrtatnl.  mmI  •  Hill*  av-r*  tfca*   ',  tr*<F*  •*   I  »m     «M 
ftloHHt  cntio'.j  t~l  •«  l(.     Il  »  .  A    *7.     !»-*ml  Atihfc  aW«al  I  •     •»-•*    .* 
T>-tttr«l  '»      (•>l<r(U)Mli  ***%■■    I** 

fcA    Hfiar*  l«>t«f  n  <l»r»»l  af*«l  !•!•  r«l  »ht#>liS»  with  miaat*  •fj-itiulra  in  •  •»}  ava»t  *•*>■• 

•I  l.aftt  il>>r«Ml  •hhlij  •<(  m<<«l<f«l'  •l***,  m«»r««  than  '  t  itn*  t.ti*  IW  #»  H  Am-  I  ^  « 
•I****!  ami  t«>tfiiitiii.«  l*l««  It*  tukS'tV  |k«val  •tiivbfe  mUml  |l  &**»••>'  1* 
oiiiid  pi.     |i    i',     \    37.  iiifiHi).  i*« 

At    LmI   »nr«*l  alii'M  »♦  i)  ■mall.   \rmm  that!    *f  Irngth  «■#  Vi»  cam  !•#  c*    i*      *  *■» 
•hi.- Ill-  II.  liiniU;,  «fniral»      (i   II,  A    a      AtiaWfctirvly  »•  *  •  4  #m  »j»# 
',  *•  I -Ui  »tsvi*  *?»•  m       » 

144.   MIPftlSHKft  TMAXHIOXTAJt  H.  k*»M*».a 
(WntTr  *»n»u»«  v  o«r«.  >*   m«  «<«»•«.  fUra«at»T"  *n  a«i»« 

Color  dark  grayi«h.  ncarcely  olive  tinged,  and  without  atripr*      !*•* 
aal  auield«  nie^ocentroun,  with  a  com  pre***!    Munttah  apm*.  whtrh    • 
anteriorly  often  aerrated,  ami  followed  behind  by  a  rompreaaed  Ire!     Sk  a 
with  atellate   nuiijhii  ••*»***.  hut  « moot  her  than  in   .1.  aWir .»«/.••      **f«a" 
between  lateral  ahield*  with  stellate  platen  of  moderate  ai/r.  in  aU»ot 
aeriea  inter«|»er*ed  with  smaller  nam;  laat  doraal  abietd  t  length  t.f  %>t* 
before  it.     Snout  sharp  in  the  young,  becoming  rather  blunt  and  ab«*;t 
in  the  adult,  when  it  i»  considerably  ahorter  than  the*  reat  of  tbr  b#a*l 
Harltela  rather  nearer  to  the  tip  of  mi  out  than  to  the  mouth.     <»itl  ra*r*« 
comparati\el\    Inn^,  more  than   3  tintea  aa  high  a*  broad.  ai*»nt   >•  . 
nuiiil>er.      (*p|»«T   IoIm«  of  tail  witli  thomhir  plate*.     Kirat  i  audal  f'i>rn«- 
alwive  and  1n>1ou  ,  enlarged   an«l   granular.     I*<»wrr  lol»r  i»f  ram'jil  ratr*  • 
aharp  and  long,  not    mm  h  shorter   than  up|>er.     I>oraal    plate*  11  or  !. 
lateral  .(••  t«>  ."*<».  usually  al»out  li  ;  \etitral  10  to  1'.'.     Anal  tin  l»clo»  ilnru 
ita  ha«e  alHMit  ♦  an  lon^.     I>.  IT. ,  it  to  4*  ;  A.  'JX  to  »•.     I»rpih  ?  in  leng-i 
head    1.      I 'an  lie    <-ou*t    from    Alaaka    noiith    to    Moutrre\  ,  a«erti«litic    t!  • 
Sacramento,  ('olumlu.i.  and  KraM*r  rivetn   in   large  riuml>er*  in  apr^i.^ 
It  reaehc*  a  weight  <>t*  3<«>  to  tim  )h>uihU,  and  i«»  largely  ti«rd  aa  fo-«l.  l*i: 
la  rathet  ei»ar*»e.      <  lr>in*tH*mianu*,  l»eyotid  Iiloillitaili^   ) 

j.  i^j,*  •'•!■••*  .mt  ■«-•    Hi>  ii  t>  i  ».\,  F»ui.»  It.r.   \iim  r  .  in.  .?p.  1m*    Port  Vanceuvtr 
lij.*''   i1     'i^-  .^•   *■  I    »..«,.. i/r„     i.n-.tf.  \iai«,  Pf»tr    «*l    Ar    *j  i  .  l^*-*.  I"     '••     JVa* 
Franci%«.o 

4-  ,|--,..-  t    ...  .    ,*i«   .»-.'■•     s.'i...    '•.■,  i.-  \furi    <  «t    tin    iv .  jjT,  1»?<* 

. t ' » j  -  »-r     t*  r-  •    ■     .'    ..    •     J     i  *  •  *  A  <  •  1 1  i  i  i  T,  •«»  l."^- ■«,  **•     \+K\ 

f.l  •!•»«*'  .•;.«.r..(,.    iff  %    i,    v  id   kn      \i.t,    Wi-ii    Mm  ,  I*.    Aleutian    lalaod*     »*»»• 

I'alU- 

4  i|*«to  •.-  .      «  •   j.«,i...i.     !•    «,m:      N    u«      \r- Ii     Mu«  .  in.  I*  *.  171    I7»    l»*7    S»f 

Kranii»co  , 

1    •}<••«•  >r*m»m    •"»•'.   K    ••     ii    I    I     i  t  r    I     •   l»r  •       \i      N»l    M     PlilU  .   I  *»"».  £,'•* 

M«.    illl'I.NHl.K  1KDIKOSTKIK,   \9m 

'■-.in   "»•  *  i.  j  I    % 

Color  olive  tfM't-t,.  with  an  o!i\e  -»t  r  1 1«-»-  on  the  median  line  of  the  belly 
and   "lie    oh    rail i    *:«1.     atniNe     th«-    MUtral    plate*,    thear  Mnpea  eraetnc 
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opposite  the  vent.  Shields  generally  opisthocentrous  with  a  strongly 
hooked  spine;  the  surface  very  rough.  Space  between  lateral  and  dorsal 
rows  of  shields  with  about  5  series  of  stellate  plates  interspersed  with 
smaller  ones ;  last  dorsal  shield  moderate ;  more  than  \  the  one  before 
it.  Snout  about  as  m  A.  traiismontanus,  sharp  in  the  young,  becoming 
blunt  with  age,  usually  rather  shorter  than  the  rest  of  head.  Barbels 
nearly  midway  between  tip  of  snout  and  mouth.  Gill  rakers  scarcely 
higher  than  broad,  about  17  in  number.  Upper  lobe  of  tail  with  some 
scattered  plates.  Caudal  fulcra  not  enlarged.  Lower  lobe  of  caudal 
short  and  blunt,  little  more  than  4  the  length  of  the  upper.  Dorsal 
plates  10(9  to  11);  lateral  26  to  30;  ventral  9(7  to  10).  Anal  nearly 
as  long  as  dorsal  and  mostly  behind  it.  D.  33  to  35;  A.  22  to  28.  Depth 
7|  in  length ;  head  4£.  Pacific  coast,  ascending  the  rivers  from  San 
Francisco  northward,  reaching  a  large  size;  less  abundant  than  A,  trans- 
montanus,  and  smaller  in  size ;  not  used  for  food,  being  reputed  poisonous. 
(medium,  moderate;  rostrum,  snout.) 

Acipm*rr  mtdirottri*,  Atres,  Pror.  Cal.  Ac.  Sci.,  i,  15,  1864,  San  Francisco;  GOnthkk,  Cat., 

rm,  342, 1870;  Jordan  &  Gilbert,  8yn  opsin,  8G,  1883. 
Actp+w*r  aga**ixii,  aUxandri,  and  oligopdti*,  DuM&RiL,  Nouv.  Arch.  Mas.,  in,  181, 183,  184, 1807, 

San  Francisco. 
Acipew*r  agnuixi,  Gf  NTHKtt,  Cat.,  vm,  344,  1870. 
Adpenftr acutirmtru,  GfNTHKR,  Cat,  VIII,  344,  1870. 
Aripewer  mediroMrU,  KiRSCH  &  Fordicb,  /.  c,  249,  1889. 

147.  ACIPKN8ER  ST U BIO,  Liniwui. 
(Common  Stvroeon.) 

Shields  not  strongly  striated ;  stellate  plates  small,  in  about  10  rows, 
with  smaller  ones  interspersed;  last  dorsal  shield  moderate,  more  than 
4  length  of  one  before  it.  Snout  rather  sharp,  nearly  as  long  as  the 
rest  of  the  head,  becoming  comparatively  shorter  and  blunter  with  age. 
Barbels  nearly  midway  between  month  and  tip  of  snout,  shortish,  not 
reaching  the  mouth.  Gill  rakers  small,  slender,  pointed,  sparse,  not 
longer  than  the  pupil.  Fulcra  roughish,  not  enlarged.  Lower  lobe  of 
tail  rather  sharp.  Anal  more  than  |  dorsal,  placed  mostly  below  it. 
Anterior  rays  of  pectoral  thiokened.  D.  38;  A.  27.  Dorsal  plates  10  to 
14;  lateral  29  (27  to  30);  ventral  plates  9  (8  to  11).  Olive  gray,  paler 
below.  Atlantic  coasts;  ascending  rivers  of  northern  Europe  and  the 
United  States. 

The  American  Sturgeon  (var.  oryrhynchu*,  Mitchill)  has  the  number 
of  lateral  plates  generally  fewer  (27  to  29  instead  of  21)  to  36,  as  in  Euro- 
pean examples).  The  stellate  ossifications  are  also  said  to  be  somewhat 
rougher  than  in  the  European  form.  New  England  to  Carolina;  abun- 
dant,    (nturio,  sturgeon.)  (Eu.) 

ArifM-wer  Mnrif\  Linn. Era,  Synt.  Nat.,x,  17f>8,  237;  GCnther,  Cat.,  vm,  342,  1R70. 

Acipen**r  ox>jrhynchu*,  MiTCiULL,  Trans.   Lit.  k   Phil.  Soo.  N.  Y.,  1,  462,  1814,  tho   American 

form,  New  York;  Jordan  &  Gildert,  Synr>p*i*,  80,  1KR3. 
Flttm  rnlgari*,  Uakixesqite,  I  ml  ice,  41,  1810,  Palermo. 
Acipmaer  lirhtrndeini,  tafirrWrj'*,   h<>*]>il>i*,  thtunpumi,  attUnx,  ami  yarrtUi  of   European    iiithnrw ;  A. 

mitchilli,  New  York;  kmnimtti,  James  River;  girardi,  Maryland;  marrorhiuH*,  New  York; 

m^gaUupi*,  Lake   Champlain,  inilhsrti,  New  York,  Imirdi,  Maryland;  Moreri,  Boston; 

hoUn-ooki,  Charleston;  and  leamtti,  New  York;DrM^RiL,  Nouv.  Arch.  Mum.,  hi,  1807. 
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14ft.  AC'IPRSftJUt  RrMCTSM**  u 

(Lass  Sti'sueo*  ;  ohi»  ftrrtotuM  ;  Hmwi  StressM .  Rsra  efresswe    Be» 

Dark  olive  above,  sides  paler  or  reddish,  often  with  irregular  Ma***** 
spot*.  Body  comparatively  elongate;  anont  aleuder  and  long  ••  ta* 
young,  becoming  quite  blunt  with  age,  when  it  la  eonaiderebly  sb*n»' 
than  the  rent  of  the  head;  shields  Urge,  rough,  with  strongly  a—  lad 
apineay  becoming  later  comparatively  smooth,  too  old  examples 
amooth.  Skin  with  minute  rough  apinules  in  many  aeriea ;  teatraJ 
growing  amaller  with  age,  and  finally  deciduous;  last  dorsad  eeieM  of 
moderate  aire,  about  i  length  of  next  the  last.  Anal  }  length  of 
beginning  near  iU  middle.  Dorsal  shields  15(11  to  16 1 ;  lateral 
(30  to  39);  ventral  platen  10  (H  to  11).  I).  35;  A.  30.  L.  6  feet.  Wright 
50  to  100  pounds.  Mississippi  Valley,  (treat  Lakes,  and  northward:  tW 
common  fresh-water  sturgeon  of  the  lakes  and  stream*  of  the  aiaddW 
west,  usually  not  descending  to  the  sea.  The  small  rough  "stork  Hear 
geon,"  J.  ster«/u«M«t  1*>  Sueur,  we  regard  ae  the  young  of  this  spar  its 
(ruMeeaafas,  redd  inn.) 

AHfmmr  n+rwmdm*,  l.c  *i  ct  a,  Trase   An»»r    rkll.  Sur..  i.  !■!*,  asm.  Lake*  Ootarto.  ftrte 

sad  sll  the  upper  Lakes. 
Aeiftmrr  m»rml  wi,  l.c  hi  it  »,  I.  r  ,  i.  Ml,  IMS.  iy>riH|>,  Ohio  River, 
winywiiir  rvewrfamM,  Ui<  m«bim<>w.   Faun*   BW.  Aa^e.,  ill,  11.  I  OS.  Albaay  River.  Ri 

Land, 
jlrkwawr  tavM,  cnHUmtim,  aud  rtyaravM,  Autatrt,  W7,  S7I.  2?*,  K'O,  Lake  lesocio* 
Anfmtvr+rmmlm*  ami  «.im/.«u,  <2f»T«ra.  «  at..  Till,  BS,  33*.  |S7u 

.I'^MtMr  k.*r*ltu,  OfxTtira,  «**i  .  uii.  311.  in?",  Mississippi. 

A*if*m~r  n*«r»*.f»«.  Mil  *■■.  »V|»t    1*.  *.   |'i«h  <'.«  .  1*72.  U73.  «7 

Ai q*n*r  rmlx>Mm.tmM,  J..m>4*  A  liilniaT,  **Tt»  ■»!•■■,  S7,  I*** 

.li-yT  iriitfMpn,  «4«*iut«,   imI  m.n-».  «*.■■•■•,  Rtrt«t»<jt  c,  Irh   fib  .  Ml.  1*9),  Okie  River 

/*»**■« firMnaSM,  RAri«r.«Mi  r,  l<  h.  Oh  .  m>,  ■!.  Ujn,  f«*rr«  ■*!■•.«•■,  »a  a4ra«i»c  *?  A*4«*w 

,lnp*w  o^i,  ?  upper  Miatouri;  r. ••..*•.  Oaage  River, ****»-*»••,  Miaaouri  River 

Miaaouri  River.  j>  •*•-••.!•«•-  «.  Hunttville.  Ala. .  «af«*«.  Lake  Erie  l«<»^«.  Mi«**» 
aippi  River.  rt/'/<M|-u,  Saskatchewan  River,  r-i *■*•/■#•,  Okie  River  »■•*■••-  *pp** 
Mississippi,  or  Lake  Erie.  ^ i'^*.»n«.  upper  Mississippi  <-r  Lsks  Rr»«.  *■«—•* 
Lske  Erie.  »*"f<«i-i««j.  Michigan.  4-  a**-^*""*.  no  locality.  'MnwA  Okie  River,  mmi 
H/«J»,  Lake  Erie:  l»i  «iam  Hi-t    I' -U.  ,  n.  lisv-ZU.  1*7U 

lit.  A<  IPKXHKR  BRKTIROHTRrR,  U  *»*«r. 

Dusky  »U»v«',  paler  below.  Snout  \rry  fchort  and  obt use,  about  i  of 
the  length  <»f  the*  head.  HarlielM  wtiort.  simple.  Skin  belwern  rows  *( 
ahield*  with  many  row*  of  nmall  prickle  like  plates;  last  dorsal  shield 
vert  small,  lew**  than  '  t lio  one  Ik* fore  it.  Shields  rather  large  and 
smoothifth.  Anal  about  half  dorsal  ami  entirely  below  it.  Dorsal  shield 
lltMo  \\\;  lateral  :«'J  SJ  t«»  Xir.  \tiitral  1»  Hi  to!»>;  D.  41 :  A.  23.  Cape  Tod 
to  Florida,  ran*  norths  aril,  extriiduig  further  southward  than  other 
speeira;  our  *|*Timrn  frmn  (*harlf«ton.      (brrris.  short;  resfmai, snout  l 

A'i+m~r  f^#nr-«fr«....  If  M  ri  k.  T-  f.<    \m#-r    l"t>il   S><.,  t,  J»\  l*l«.  Urvtsra,  OML,  Till.  Ml 

J<-ai<*«  A  liiirgLT.  *i«;  !-.•.   »'.  1»«^'. 
A*+y*m~T  •44m-r**r»,  I.*  *i*m     N     .»     >l«-m    S*"    Sat  ,  III,  .'*>7    after  L>  f>— TV 
j|n|-Mr'  M»-r.*4rM.l«4,  New  York.  /.<w.**i.  New  York.  «M»ri.  Nets*  Yerk; 

probably  New  York.  I'<  hikil,  lift   Is..-.,  n.  1»^-lTJk  !•*?« 
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65.  SCAPHIRHYNCHUS,*  Heckel. 
(SHOVELN08E  Sturgeons.) 

finapairfcyndhn,  Hsckkl,  Ann.  Wiener  Moi.  Natnrgeech.,  i,  1836,  71,  (rn/lnmjm*  =  platorynehus), 

(not  Scmpkothynckn*,  Maximilian,  a  genua  of  birds). 
Soapkyrkynckopi,  Gill,  Trans.  Amer.  Phil.  8oc,  v,  12,  178,  1863,  (platorynckus). 

Snoot  broad,  depressed,  subspatulate  or  shovel-shaped.  No  spiracles. 
Caudal  peduncle  very  long,  strongly  depressed,  broader  than  deep.  Rows 
of  bony  bucklers  confluent  below  the  dorsal  fin,  forming  a  complete  coat 
of  mail  on  the  tail ;  tail  produced  in  a  filament  beyond  the  caudal  fin , 
this  longest  in  the  young.  Gill  rakers  somewhat  fan-shaped.  Pseudo- 
branch  i®  obsolete.  Species  about  4,  one  of  them  inhabiting  the  fresh 
waters  of  the  United  States,  the  others  in  Central  Asia  (Tartary,  etc.). 
(<rta^j7,  spade;  f>vyx°fi  snout.) 

1M.  8CAPHIBHTHCHUS  PLATOBTNCHUS,  (Raflnesqne). 
(8hotelhou  Sturgeon  ;  Write  8tvsoeon.) 

Body  elongate,  tapering  into  a  slender,  depressed  tail,  which  extends 
beyond  the  caudal  fin  in  the  form  of  a  filament ;  this  filament  is  long  and 
slender  in  the  young,  but  is  usually  lost  in  the  adult.  Bony  shields 
opisthocentrons  (or  with  the  bony  spine  behind  the  middle),  sharply 
keeled,  the  series  confluent  below  the  dorsal,  obliterating  the  smaller 
plates  between ;  2  occipital  plates,  with  short  keels ;  a  spine  in  front 
of  eye,  and  one  at  the  posterior  edge  of  the  rostral  "  shovel " ;  snout  in 
the  young  with  a  few  spines.  Barbels  nearer  mouth  than  tip  of  snout. 
Greatest  width  of  head  about  i  its  length.  None  of  the  fulcra  enlarged. 
Dorsal  and  anal  small ;  anal  a  little  more  than  \  length  of  dorsal  and 
entirely  behind  it.  Gill  rakers  small,  lamellate,  somewhat  fan-shaped, 
ending  in  3  or  4  points.  Dorsal  shields  18  ( 15  to  20) ;  lateral  46  (41  to  46) ; 
ventral  13  (11  to  13).  D.  32;  A.  20.  Head  4  in  length.  Color  pale  olive. 
L.  5  feet.  Mississippi  Valley  and  streams  of  the  western  and  southern 
States;  common.   (t?.«W'c,  broad  ;  ptyxoti  snout.) 

Adpenaer  plaU>nmrhu*,  Rafinehqit,  Ichth.  Oh.,  80,  1820,  Ohio  River. 
Acipcnter  aUaphntrttoi,  Gray,  Ptoc.  Zoiil.  Soc.  London,  1834,  122. 
fiflapAtrsyncAM  r<yitte*]usi,  IIkckel,  Ann.  Wiener  Mus.  Natnrgeech.,  I,  1H.V»,  71. 
&>tj>hirkynckti$  catiiphrmitut,  GCNTIIER,  Cat,  VIII,  345,  1870. 
8cupkirTkymchop* plati/rrhinichnM,  Jordan  &  Gilbert,  Synoimin,  88,  1883. 
Soaphirhjjnckus platyrhyHchti*,  Kirmoii  &  Fordice,  Proc.  Ac.   Nat.  Sol.  Philn.,  188!),  246. 

H0L0STEI. 

(The  Bony  Ganoids.) 

Skeleton  bony.  Ventral  fins  abdominal,  with  the  basilar  segments 
rudimentary,  as  in  ordinary  fishes.  Primary  radii  of  posterior  limb  gen- 
erally reduced  to  one  rudiment.  Suboperculum  and  preoperculum  pres- 
ent. Branchiostegals  present.  Coronoid  bone  and  mesocoracoid  present. 
Arterial  bulb  with  several  pairs  of  valves.  Optic  nerves  forming  a  chi* 
asma.     Intestine  with  a  spiral  valve.    Air  bladdor  cellular,  lung-like, 


•  By  tho  rnlos  of  tho  American  Ornithologist*'  I'nion,  tho  generic  naino  RttphirliifHchnj* xhoiild 
be  preferred.     Wo  regard  all  generic  name*  not  •polled  alike  as  dintinct. 
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connected  by  a  Rort  of  gh»tti»  with  the  «e*opbagu»      Tail   brl»r«»*»-ieA 
Hktn  covered  with  m-aIcm,  which  Art*  ganoid  or  cycloid      A*  brffv  »c*Wr 
«t4Mx|,   thin    group  conmnU  of  the   two  order*   Kiiow*««ja*iiIi»*a   ***-! 
CYCLfMiAXOIItKA,  the  CUossiM'TKHYiiir  lieing  considered  am  forming  a  «J  •• 
ti net  011 1*1  am.     ((ianoiuki  HmoflTr.1,  part,  (Hiothcr.  fat.,  vm.  TSk-KT 
XJX-331.)    («X«f,  complete;  /it-mii.  hone:  aImi  called  Hyooajioiuk* 

Order  K.   KIK  >MB<  M'.AN'OIMKA 

(Tin    Oak    PlKFS.) 

pArietAU  in  contact ;  ptcrotic,  ha*t»  crAnii,  And  Anterior  v*ft*)*f»-  •.» 
pi*;  *ympl«ctiCA  present.      Mandible  with    conmoid,  angular.  AMtr«la-r 
And  dentary  hoiieit ;  third  anperior  pharyngeal  hiiiaII,  lying  «n   loan1, 
upper  haailiyal  wanting;  maxillary  tran*ver»cly  di\idr«|.    A<-artiiA^;ft«iut 
meaororaroid.      Yertehui'  opinthocodian,  that  i»,  connected  l.y  la*!l  •«•■! 
aockct  jointa,  the  concavity  in  each  vertebra  bruit;  behind      IVt<*t»:  ru« 
with  mcMopterygium  and  ."»  other  banal  element*.     TatI  hrlerocerra;      A  r 
bladder  lnng-)ike,  ningle,  connecting  with  the  dorsal  aidr  of  t!  >«»  'r**pthA 
gua.    This  order  commit*  of  a  ■ingle  family,  Lki*hmmitkii»  i  .  !••-»-■  .  rb**«»». 
GanoIDKa;  aImo  called  <»iNai.Yw<»l»l,  ;,;;»>•«--,  hinge;  r.M*.  like,  in  Alio 
■ion  to  the  hinge  joint*  of  the  vertebra. » 

Fam.lv  XXXII.  LKHSOS I  KIlKK 

iTnr.  <Jak  Tikks.) 

Body  elongate,  iinhcylindrical,  covered  with  hard.rhomHic  ganoid  iraU 
or  plate*iy  which  are  imhheated  in  oblique  ^erie*  running  downward  •i-i 
backward.  lUith  jaw*  iimn>  nr  le**  elongate,  upatnlafeor  beak  like,  to* 
upper  jaw  projecting  beyond  the  lower.  I'rematillary  forming  moat  .■? 
the  margin  of  the  np]M>r  jaw  ;  the  maxillary  tran«\erwly  «li\  id*ri  :m.# 
•everal  piece*.  I.ower  jaw  C"in|tai>«rd  of  a*  many  piecea  a*  111  re|»ti!»«. 
coroimid  preMMit.  Moth  jaw*  w  itli  an  outer  •erie*«if*mall  teeth,  follow  •«! 
by  1  (or  'Ji  aerie*  of  large  teeth.  Inside*  which  on  the  jawa,  toiiwr.  a&d 
palati  new  are  nciie*  of  ninal!,  done-**!,  ra*|»-|ike  teeth.  Large  f*<ethoftL* 
jaw*  ronical  in  form.  |Hnnted  and  Mriate.  placed  at  right  angle*  to  trie 
jaw  :  tht-«M*  large  teeth  !•  «t.  according  to  Agamii/..  in  a  rather  deep  furrow  . 
protected  011  tin'  oiit<»iilf  \>\  the  raided  iNirder  of  the  jaw,  and  on  the 
in«ide  by  a  ridge «»!  t  lie  i».ime  nature;  the*e  teeth  are  pierced  in  the  ct.uf 
by  a  foramen,  w  hich  roMinitinirat***  with  the  maxillary  canal,  and  thro-i£h 
which  the  iiiT\rt  :»r.d  IiIimmI  \e**ei*  enter  the  pulp  cavity  of  the  itHiih, 
the  form*  of  the  fnhltd  li\i  r*  <>f  dentine  within  the  teeth  are  pern!.*; 
Pharyngeal*  with  la-p  like  t<*  «h.  Tongue  t«Kithlei«,  *hort.  broad,  c  mar 
gitiate,  fre«  at  t:|».  l"\t«  rn.il  !>■-!)»'■*  of  «kull  \ery  hard  ami  rugo«a<.  f'.ywm 
atnall.     Niwtril*  near  the  i-n-l  of  the  up|H-r  j.iw.     An  acce*«Miry  g;l!  **n  thr 

intier  mile  of  the  oj.fjr'i'        i'-eiidohraii*  hi  e  ]ire«ellt .      No  ap»rAclt*».      «ii!!« 

I.  a  wlit  IhIiiihI  t!.<-  ffirfli  lU:tnehio»tegAU  'A.  (fill  mem brAiie«  m inie 
wliAt  eimiiectiMl.  fsei- fsn':i  ri.e  :»tli!ii'i«i.  t.ill  rakerm  very  *h«»rt.  A.r  b!*«| 
•ler  cellular,  lung  like.  *..-:i.w  !,  it    !un«t  i<ii»al.      >'in«  w  it  h  fulcra;  d^r^al 
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fin  short,  rather  high,  posterior,  nearly  opposite  the  anal,  which  is  simi- 
lar in  form ;  tail  heterocercal,  in  the  yonng  produced  as  a  filament  beyond 
the  caudal  fin ;  caudal  convex  ;  ventrals  nearly  midway  between  pecto- 
rals and  anal ;  pectorals  and  veutrals  moderate,  few-rayed.  Stomach  not 
cu'cal;  pyloric  appendages  numerous.  Spiral  valve  of  intestines  rudi- 
mentary. Fishes  of  the  fresh  waters  of  North  America  and  China,  of 
sluggish  habits,  but  voracious  and  destructive  to  smaller  fishes.  The  flesh 
is  tough  and  rank,  valueless  as  food.  One  gen us  with  about  5  species, 
although  more  than  40  have  been  described.  These  fishes  are  of  much 
interest  to  geologists  from  their  relationship  to  extinct  ganoid  geuera, 
many  of  which  are  usually  placed  in  this  family.  (LKPiD08TEiD/fc,Uim- 
ther,  Cat.,  vm,  328-331.) 

66.  LEPISOSTEUS,  Lacepede.    Gak  Pikes. 

Lepi**teu$,  Lacepede,  Hist.  Nat.  Poiss.,  v,  331, 1803,  (gacialU  —  omen*). 
tytmdrt*t«iut  Rafinrsqie,  Ich.Ohiensis,  72,  1820,  (platottomus). 
Atrmtiodeu*,  Rafinesquk, /.  r.,72,  (Jerax). 
6archim$,  llAriNK8QUK,I.c..86,  {artjtnteu$). 
I*yult*ttrut,  AUA88IZ,  (corrected  spelling). 

Upper  jaw  with  an  outer  series  of  small,  sharp,  even  teeth,  then  a 
series  of  large  teeth,  some  of  the  anterior  teeth  being  usually  movable; 
next  comes  a  series  of  fine  teeth,  in  one  row  in  front,  becoming  a  band 
behind.  In  some  species,  the  inner  row  of  these  teeth  contains  larger  oues; 
next  the  vomerine  teeth,  also  in  a  long  band,  aud  posteriorly  a  palatine 
baud.  These  bands  on  the  roof  of  the  mouth  are  frequently  somewhat 
confluent  or  irregular.  In  youug  specimens  some  of  the  palatine  teeth  are 
often  enlarged,  these  sometimes  forming  regular  series.  Lower  jaw  with 
an  outer  series  of  small  teeth,  next  a  series  of  large  teeth,  next  again  a 
broad  band  of  fine  teeth  on  each  side.  Each  of  the  large  teeth  fitting  into 
a  depression  in  the  opposite  jaw.  Rivers  of  North  America.  A  single 
species  (L.  sinensis,  Bleeker)  found  in  China.      (Act^,  scale;  oariov,  bone.) 

«i.  Largo  teeth  of  upper  jaw  iu  a  single  row  on  each  aid*'. 

LBPisoHTEre: 

b.  Beak  long  and  slender;  the  snout  more  thau  twice  tin*  length  of  the  rest  of  the  head. 

OS8EU8,  151. 
CiLiNnaoBTKrfl,  (iri/Airdpof, cylinder;  6<rr«o*,  hone) : 

W>.  Beak  shorter  and  broader,  little  louger  than  rout  of  head.  platostomus,  1.72 

ATRACTOSTEIS,*  (arpcutTOf,  spindle;  oaTcor,   bone): 
aa.  Large  teeth  iu  upper  jaw  iu  2  rows  ou  each  Hide;  beak  short  and  broad,  not  longer  thau 
re*t  of  head. 

c.  Scale*  iu  lateral  liue.  ubuut  CO.  TitiMTtKmi'M,  l.r»:j. 
cc.  Sea  leu  larger,  tho«e  iu  lateral  liue  62.  Tnopicts*,  1M. 

Subgenus  LEPISOSTEUS. 

151.  LEPISOSTEl S  OSSEIN,  (Linnwus). 

(Long-nosed  (Jar;  BiLLrisii;  Common  Oar  Pike.) 

Snout  a  little  more  than  twice  the  length  of  the  rest  of  the  head,  its 
length  15  to  20  times  its  least  width.     Olivaceous,  pale,  and  somewhat 


♦The  name  IMholcfH*,  Kafltiem|iie,  applied  by  him  to  a  gigantic  gar,  Litholrpi*  ailamanttHU*,  the 
"Devil-jack  Diamond  n*h,"  in  l»a.«ed  «>u  a  drawing  by  Audubon,  not  intended  by  Audubou  to 
represent  any  |»o»ihle  null. 
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silvery  below ;  vertical  tins  and  posterior  part  of  the  body  with  round 
black  spots,  which  are  more  distinct  in  the  young;  very  young  with  a 
blackish  lateral  baud.  Head  3  in  length;  depth  12.  D.  8;  A.  9;  V.  6; 
P.  10.  Lat.  line  about  62.  L.  about  5  feet.  Great  Lakes  and  rivers  of  the 
United  States  from  Vermont  to  the  Rio  Grande;  generally  abundant  and 
quite  variable,  the  local  variations  having  given  rise  to  many  specific 
names/  Southern  specimens  are  often  more  distinctly  spotted.  A  de- 
tailed comparison  of  many  specimens,  from  different  parts  of  the  country , 
will  probably  show  the  existence  of  recognizable  subspecies,  but  this 
comparison  is  yet  to  be  made.     (osscus,  bony.) 

Faux  rw-vNA,  Linn.eus,  Syst.  Nat.,  Ed.  x,  1758,  313,  after  Artodi,  baaed  ou  Actu  maxima  tguamtma 

rirWu,  the  Grcou  Gar  Fish  of  Catcsby,  1738,  pi.  30,  Virginia. 
Eaox  viridts,  Gmelin,  Syst.  Nat.,  1389,  1788,  also  after  Catesby. 

Lepi#>*teua gacailu,  LacCpldk,  Hist.  Poiss.,  v,  333, 180:),  "lakes  and  rivers  of  both  Indies." 
Lepisosteus  oxynnu,  Rafinksque,  Ichth.  Oh.,  73,  1820,  Ohio  River. 
Lepi*j*teu8  longirvttri*,  Rafinesque,  /.  c,  74,  1820,  Ohio  River. 
Lcpi*MieuA  huronetui*,  Richardson,  Fauna  Bor.  Anier.,  hi,  237, 183C;  Penetanguishene,  Lake 

Huron;  GOnther,  Cat.,  vm,  330,  1870. 
Lepidttden*  gratili*,  Aoassiz,  Poissons  Foesiles,  II,  2,  1836. 
Lepidodeus  ostetu  GCnther,  Cat.,  vm,  330,  1870. 
LepiHoaUu*  $emiradiataa,  Auaasiz,  /.  c,  11,  2,  plate  2,  1836. 
Lepido$Uu$  outfit*,  Jordan  &  Gilbert,  Syn opsin,  91,  1883. 

Snrchirvs  rittatut,  and  Sarchirns  argaitetw,  Rafinesque,  Ichtb.  Oh.,  86,  1820,  (young),  Ohio  River. 
Lepuosteui  biton,  De  Kay,  Now  York  Fauna:  Fishes,  271, 1842,  Buffalo,  New  York. 
Lepiwdeu*  lineatw,  Thompson,  Hist.  Vermont,  145,  1842,  Lake  Champlain. 
Macrogitathua  loricatti*,  Gronow,  Cut.  Fish.,  148,  1854,  after  Linnams. 
UpUlostni*  leptorhyndut*,  Giraru,  Pu<\  R.  II.  Expl.,  351,  1858,  Devil  River,  Texas. 
LepuloDtcuB  cr<u*u$,  Cope,  Proe.  Ac.  Nat.  Sci.  Phi  la.,  18<>5, 86,  Bombay  Hook,  Delaware  River. 
Lepidottetu  otariu*.  Cope,  I  c,  8G,  "  Platte  River  near  Fort  Riley;"  but  Fort  Riley  wm  on  the 

the  Kansas  River. 

Subgenus  CYLINDROSTEUS,  Rafinesque. 
152.  LEPISOSTEUS  PLATOSTOMUS,  Bafinosque. 

(SUORT-NOSED  GaB.) 

Snout  usually  about  £  longer  tban  the  rest  of  the  head,  sometimes  about 
equal  to  it,  its  length  5  to  C  times  its  least  width.  Colors  of  L.  o$$eu»  or 
rather  darker.  Head  3}  in  length ;  depth  8.  D.  8 ;  A.  8 ;  V.  6.  Lat.  line 
about  56.  L.  2  to  3  feet.  Great  Lakes  and  southern  and  western  rivers, 
with  the  preceding,  but  less  abundant  northward.  Still  more  variable 
than  the  preceding;  possibly  more  than  1  species  confounded;  not  al- 
ways readily  distinguishable  from  the  young  of  the  next.  (nXarvf,  broad ; 
arena,  mouth.) 

Lcpi*osteu«  plalortomus,  Rafinksqve,  Ichth.  Oh.,  72,  1820,  Ohio  River. 

Lepitosteiu  cdbm,  Rafinesque,  /.  c,  73,  Ohio  River. 

Lepi**teu*  platydomus,  GCntiier,  Cat.,  vm,  329,  1870;  Jordan  A  Gilbert,  Synopsis,  91, 1883. 


*M.  Auguste  r>um£ril  (Hist.  Nat.  Poise.,  Vol.  n,  1870)  divides  this  species,  as  represented  tn 
the  Museum  at  Paris,  into  17,  which  are  distinguished  by  trifling  differences  in  proportions  and 
numbers  of  scales,  llis  new  names  am  L.  treculi,  Mississippi,  327;  L.milberti,  New  York, 
328;  L.  harlani.  Wabash  River,  329;  L.  tmiititi,  upper  Mississippi,  330;  L.  ogreai,  Wabash 
River,  331;  /,.  copei,  northern  North  America,  332;  L.  lemietiri,  Wabash  River,  335;  L. 
elitabeth,  no  locality,  33H;  L.  lamari,  northern  North  America,  337;  L.  dmtonii,  no  lo- 
cality, 338;  L.  troosti,  United  States,  339;  L.  />«/?4o/ki»n«.  Lake  Erie,  340;  L.  KoratH,  north- 
ern North  America,  341;  L.  thompwm,  upper  Mississippi,  342;  L.  loui$km«mntt  New 
Orleans,  344. 
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Lepidotlnu  prayi,  Aoami*,  Poiaaons  Foesilee,  ii,  2, 1836,  Louisiana. 
L*p%**Uu»  platjfrkimem^  Da  Kat,  N.  T.  Fauna:  Fishes,  273,  1842,  Florida. 
L*pido4e*»  latirottru,  GiRARD,  Pac  B.  R.  Ex  pi.,  352,  1868,  Rio  Pecos,  Texas. 
Lepuio*«M»ocmlahu,  Wimciiell,  Proc.  Ac.  Nat  8ci.  Phi  la.,  1864, 183,  Huron  River,  Mich. 
QfimdrotUusprvducttu,  Cope,  Proc.  Ac  Nat.  Sci.  Phi  la.,  1865,  86,  San  Antonio,  Texas. 
CyuNfroatnu  agamuii,  DuafcaiL,  Hist.  Nat.  Poias.,  n,  351,  1870,  St.  Louis. 
CylmrtnMten*  xadociri,  Dumkril,  L  c,  353,  upper  Mississippi. 
CjfimdtrMtnu  raftmetquti,  DumeRIL,  1.  c,  354,  United  States. 
C*iliHdroM*u»c<t$ulnauit  Dum£bil,  /.  c,  365,  Lake  Lafayette,  Florida. 
Ofimdrmtem$barUmitl>vnkuiLi  I.  c,  356,  New  Orleans. 

Subgenus  ATRACTOSTEUS,  Baflnesque. 

161.  LEP1S08TEUS  TRI8TCECHUS,  (Bloch  &  Schneider). 

(Alligator  Oar;  Grrat  Gar;  Manjuari.) 

Snout  usually  not  quite  bo  long  as  the  rest  of  the  head,  its  least  width 
contained  3$  times  in  its  length.  Head  3i  in  length.  D.  8;  A.  8;  V.  6. 
Lat.  line  60.  Scales  in  an  oblique  series  from  the  ventrals  to  middle  of 
back  18  to  20.  Color  greenish,  paler  below,  the  adult  usually  not  spotted. 
L.  8  to  10  feet.  Rivers  of  the  southern  States,  Cuba,  and  northern  Mex- 
ico, north  to  St.  Louis  and  Cincinnati.  A  huge,  muscular,  voracious  fish, 
useless  as  food,  remarkable  for  its  armature  of  enameled  scales,  (rpeif, 
three;  aroijof,  row.) 

Emx  triMtaeckuM,  Bloch  &  ScHKRiDER,  8ytt.  Ichth.,  395, 1801,  Cuba,  after  Manjuari  of  Para. 
Lepwotttua  tpatula,  Lac£p£de,  IlkL  Poin.,  v,  333, 1803,  no  locality. 
Lepi*Mtnu(Atracto$t*u)  ferox,  Rafinesque,  Ichth.  Oh.,  73,1820,  Ohio  River. 
Lepidorteus  manjuari,  Pokt,  Memoriae,  i,  273,  1860,  Cuba. 

Lepidodeut  (Atradodnu)  berlandieri,  Girakd,  Pac.  R.  R.  Expl.,  353, 1858,  Tamaulipas. 
Lepukfttus  riridU,  GCmther,  Cat.,  viii,  329,  1870,  not  Etox  viridu,  Gmelin,  which  in  L.  owenc 
LithotepU  trisUrchuM,  Jordan  Jk  Gilbert;  Synopsis,  92,  1883. 
Atradottftu  IucIhm,  Dum&ril,  J.  c,  3C4,  1870,  Tampico,  Mexico. 

154.  LEP1SOSTEUS  TROPICUS,  (Gill). 

Head  4  iu  extreme  length  ;  depth  8} ;  scales  8-52  to  54-12.  Otherwise 
as  in  L.  tristccchus,  from  which  it  may  not  be  distinguishable.  (Gill.) 
Streams  of  the  Pacific  Coast  of  Central  America,     (tropicus,  tropical.) 

Atractottetu  tropic**,  Gill,  Proc.  Ac.  Nat.  Sci.  Phlla.,  1863,  172,  streams  near  Panama. 
AtracUfUut  fropiciu,  DUMERIL,  /.  <?.,  367,  1870. 

Order  L.  CYCLOGANOIDEA. 

(The  Bowfins.) 

Parietals  in  contact.  Pterotic,  basis  cranii,  and  anterior  vertebras  sim- 
ple. Mandible  with  opercular  and  coronoid.  Maxillary  not  transversely 
segmented,  bordering  the  mouth.  Third  superior  pharyngeal  lying  on 
enlarged  fourth.  Upper  basihyal  wanting.  Vertebra?  amphicoelian,  the 
anterior  not  modified.  Pectoral  fins  with  mesopterygium  and  8  other  ele- 
ments. Air  bladder  cellular  and  lung-like.  This  order  includes  only  the 
family  Ami  id.*:.  (kjkAoc,  circle;  Oanoidea;  also  called  Halkcomorphi, 
halecomorphut,  formed  like  a  shad ;  halec,  in  allusion  to  the  resemblance 
between  this  group  of  Ganoids  and  the  Isospondyli.  It  is  probable  that 
the  ancestors  of  the  Isospondyli  are  to  be  found  among  forms  allied  to 
the  existing  Halecomokphi.  ) 


111!  Uulletin  4j%  UmttrJ  M/u/a   Xttwnal  M*u*m 

Family  XXMII.  AMUIM'. 

Body  oblong,  compream-d  tiehiud.  terete  anterior!)       llr««|  toUti«<r« 
anteriorly  blunt  ndi,  alight  l>    d«p  rented,  it*  mi  per  final   Uinr*  r.*rr^^»u*. 
and  \ery  hard,  hcarcrly  oo\ercd  by  akin.     Snout  abort,  tutmdr*!     ;*•#-» 
margin*  <>f  up|MTja"  formed  by  the  maxillarie*,  who  It  air  d»*  ici*«l  ♦  ■  » 
longitudinal  atiture.    .fan*  nr.it  1}  even  in  fiont .  cleft  of  ihr  UMjutr.  t-****  • 
liori/oiital.  extending  In«\«ihI  tin*  winall  eye;  )o*rrja*«  >>r«»«vtl .  U  •L»f^- . 
tbo  rami  well  aeparatrd;  ln-tween  t  hotii  a  broad  Iniii>  plate.  ».i!i  r*d.*i 
ing  •true,  it*  |M»*terior  edge  fit***:  j;i«%n  each  with  an  ouin  •me*  »f  n« 
ical  teeth,  behind  which  in  the  lower  m  a  band  of  ra*p  like  Irvtb     l«aa»u 
of  imall  teeth  on  tbo  mmiht  and   ptengoida;  palatiuo*  with  a  «rr>M  uf 
larger,    pointed    teeth;    pioma\iilaiie«    not    protractile;   tuii^nr    it.ca 
scarcely  free  at  tip.     N»«mla  wi'll  m- pa  rated,  the  anterior  with  a  •*—*!■ 
barbel;  aulMirbital  n «•  r \  narrow  :  a  t»ouy  plate  covering  the  rlirrk.t.r..  .at 
to  tbt*  plate*  on  the  tup  of  the   head;  o|icrciiluiu  milt  a  hrns*l    «l#r&.a 
bonier.     IlranchiofttegaU   In   to   \1      No    p»cudohrauchi.r    n*»r    oprrru.a; 
Kill;  no  apirat-lc:  gill*  I.  a«!it  l»rhind  the  foiirtb;  gill  membranes  r*»t  cm 
lire  ted,  frt«  from  tin-  iithinui      Two  peculiar,  long.  lanrr«»Utr.  oMi.(b«;> 
•triatr  appendage*  on  e.u'h  wide  of  the  i«tlalllil«r  projecting  backward  •&•! 
covered   by  tbo  hranchiofitegal   ra\*.  the  anterior    whol)\   adnatc  to  iL# 
iatbmati.  tb<*  ]MMtrrior  free  Ivoliind  *     Uthmu*  m  alrlr**     (iill  rak«  t«  •two*, 
lab,  very  nhort.     Scale*  of  moderate  •h/o,  rather  lirm,  ctcbud,  with  a  mm. 
branou**  hordci.     Lateral  line  prem-nt.     Dornal  tin  long  and  iow  .  uwmtiy 
uniform;  the  imMnior  r.i\  a  not  mm  h  higher  than  the  other*.   :t«  rh«rr 
tloli  III  ffolit  of*  the  iniddif  llln-  of  tin-  1mm1\  ,  op|Ni4ite  the  rftd  **(  t  !.t   |*f|o 
ral.      Tail  ftoliiewhat   het«'|o<-rrt-:il  .mote  no  111  the  \<>uiig    .  iMii\i  \   l-rL.t.*! 
No  fulcra.     An:il  I'm  *»h«»M  .unl  low       IVcior.il  ami  \rntr.il  Mi*  •^<»rt  *:.«'. 
rounded,  the  \ entrain  man  r  .iu.il  than  |M*«*toiaN.     Yi-rtehr.r  amp!;  *?•»->  a: 
or  double  com  u\  v.  a*  uoiia!  among  ii«*!i«-«,  iioih*  of  them  »|*e«'iai<>  n.iMlibr«; 
AlMlomiiial  ainl  (Miid.il  p.irtio*  the  \eitebial  t-olitiim  •ulN'«|iia!       Air  \*\**k 
der  cellular,   bind    1 1*   fiont.  ItitigliW*.  <«»ini«'<  t«-d   b\    a  glottis   •*  tf.   tL« 
pharynx,  and  eapablr  «»t  u*»«iitiii^  in  re*ipiiatioii.     Minna^h  «ttb  a  bi.t.<! 
*mr:  no  pvbirie  ru-ci       .No  rlo*M*d  oviduct-      Intestine  *Aitb  a  tuditikrbta4« 

a    •  ■ 

Mpiral  **  al\e.       Kfe-h  »  atei*  t»f  the  t'n.ted  St.it*'«»        A  niugle  »|»r«  .r+  LtfWL 
among    h\llig    liilien.      Several    !«»»•» il    gelit  r:i   are    UNlially  ri-ferif*!    !•»   ti.i* 

family.     \  Amiii»  i  .  ttuiitlu  i.  t  a\  .  \  in,  SJl-Jrj:*.  i 

67.   AMIA.  Kuin.ru* 

1W)\%  I  INh. 
.!*•>».♦  I.I**itit,   .»?•'     ?»»*      I   !     ■  "  ■•  .    '■   I     '   «.f  t..-*,  !?M.    «hhh    m   •   »• 


•VrWi    l-f'   "     *■      -  N      ■        1  ■    •     '   •*.        V  :  *•     f  \'i  1*.  "  !*i  -      ip.^r     \_  .      %  :. 

■vi.,  I-T- .  _•.!:*•■>■  '  •                        «♦.»•• 

*|f   tl       :.:■■■       1     •     .  '1                                *    »-      I      !•    r   ■    \fi.,:i»l.  th*  liVtx-    !•«•.    ■»  _••    1. 

tr*u*?-rr    1  I  •    I.     /  *         »        .•".•''        i.l    U.iM       T'i*  <|«|r  .«f  t.r  -»    •   •  *    .  ■ 

||.  ■  1-  |».*t.  I!i*l     M  !'     ■      1      "       'I    r.-.t...  «.».t-  n<ft  Nftlur*.  ftu«|  that  .f  l*.- !••  .n*. 

i|>-'    .       l',',!.tr»!-f     f'.r  ■.    »«■    •<     ■■•»     .!.•;   «  j  '*  \.tt.u  a  »f-   «b«|  It  .vhlaiM  •*.•  it(»r««« 

t    it.o  I  !•'■•  *«>  •?■«■  •:>      It  ■«•  ir.«  t  •  i.<  tt.*i  1:     .-u-i*    f  t.  tit  ibi>«raal  «rli«r»  tli  >«U  t»%/i  *- 

»••!  •  »i   J  »•     *-  S*-E*    •■  *■»  Tl    It.-  •»•  ■1ft'i*    lilii'M.lllllilr", 
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AmiatmA,  RafinmqUK,  Analyse  de  lu  Nature,  88,  1815,  (calva);  substitute  for  Amia,  regarded  as 
too  Nhitrf  for  symmetry. 

Characters  of  the  genus  included  above,  {apia,  ancient  name  of  some 
fish,  probably  the  bonito,  8arda  tarda.) 

155.  AMIA  CALTA,  Llnuseos. 
(Mrnnsif  ;  PnoriMn ;  Bowriw;  Grtwdme ;  "John  A.  Grindi.e;  "  Lawyer  ;  Poisson  db  Mabais.) 

Dark  olive  or  blackish  above,  paler  below;  sides  with  traces  of  dark 
leticulate  markings;  lower  jaw  and  gular  plate  often  with  round  blackish 
spots;  fins  mostly  dark,  somewhat  mottled.  Male  with  a  round  black 
spot  at  base  of  caudal  above,  this  surrounded  by  an  orange  or  yellowish 
shade;  in  the  female  this  ocellus  is  wanting.  Lateral  line  nearly  median, 
directed  slightly  upward  at  each  end.  D.  48  (42  to  53) ;  A.  10  to  12 ;  V.  7. 
Lat.  line,  67  (65  to  70).  Head  3|  in  length ;  depth  4  to  4*.  Male  about  18 
inches  in  length;  female  24  or  more.  Great  Lakes  and  sluggish  waters 
from  Minnesota  to  Virginia,  Florida,  and  Texas;  abundant.  A  voracious 
and  gamy  fish  of  remarkable  tenacity  of  life.  The  flesh  is  peculiarly  soft 
and  pasty  and  is  of  no  value  for  food. 

Amta  oa/ra,  LinkjEUS,  8yst.  Nat,  Ed.  xn,  1766, 500,  Charleston,  S.  C. ;  GCnthkb,  Cat,  vm,326, 

1870. 
Amta  ocff/tcowtfa,  RiciiABMON,  Fauna  Dor.  Amer.,  m,  236, 1836,  <f,  Lake  Huron. 
Amia  oeeuUtUalu,  De  Kat,  New  York  Fauna:  Fishes,  260, 1842,  9,  St.  Marys  River,  Mich. 
Amta  marmorata,  CuviEB&  Valenciennrs,  xix,  412, 1846,  New  Orleans. 
Amia  omatat  Lb  Sttxub,  in  Covior  A  Valenciennes,  I.  c.,420,  Chibault,  on  Mississippi  River. 
Amia  riridU,  Lb  Sukvr,  /.  c,  421,  New  Orleans. 

Amuieattina,  Ccvieb  &  Valenciennes,  1.  c,  424,  Lake  Erie,  after  Kirtland. 
Amux  lcutujiuotay  Cuvieb  &  Valenciennes,  I  r.,  426,  after  Donnatorro,  no  locality. 
Amia  tmlHjcruletu,  Ci'viir  A  Valenciennes,  I  e.t  427,  New  Orleans. 
Amia  ctnerttt,  Ccvier  A  Valenciennes,  I.  c,  430,  Charleston,  South  Carolina. 
Amta  rrtumlata,  Lx  Sueur,  I.  c.  431,  Wabash  River. 

Amia  thompmni,  Dum£ril,  Hist.  Nat.  Poi6s.,  n,  410,  1870,  Lake  Champlain. 
Amia piquotit,  Dl'XKRiL,  I.  c,  423,  1870,  Upper  Mississippi. 

Series  TELEOSTEI. 

(The  Bony  Fishes.) 

This  group  is  sufficiently  characterized  in  the  analysis  on  page  97.  The 
name  (rt/Utof,  perfect;  boriov,  bone)  is  not  entirely  distinctive,  inasmuch 
an  the  skeleton  is  well  ossified  in  certain  Ganoids.  In  general,  however, 
the  group  is  well  characterized  by  the  absence  of  the  anatomical  features 
aac ri bed  to  the  Ganoids. 

We  begin  the  series  with  those  Teleosts  in  which  the  air  bladder  con- 
nects throughout  life  with  the  alimentary  canal  as  distinguished  from 
those  in  which  this  connection  is  a  feature  of.immaturity.  Slight  as  this 
character  is,  it  has  value  as  an  indication  of  relationship.  Among  these 
forms  in  which  the  air  duct  is  retained  there  are  2  well -marked  series, 
probably  distinct  in  origin,  the  one  characterized  by  a  singular  modifica- 
tion of  the  anterior  vertehne,  the  other  without  this  character.  The  first 
of  the  groups  (Ostariophysi)  includes  the  great  majority  of  living  fresh- 
water fishes.  From  the  other  group  the  specialized  spiny-rayed  lishes  and 
most  marine  tishes  seem  to  be  descended. 

m*  N.  A.  %f 
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OSTARIOPHYHI. 

Thia  group,  which  Include*  the  great  majority  of  the  living  fre»k>-< 
flibn  of  the  world,  is  characterized  chiefly  by  the  mudibratwb  vf  la* 
anterior  vertebra*.  Theee  are  cooaaifled  and  have  eomr  of  thou  l«i*» a. 
and  anperior  element*  detached  and  modified  to  form  a  chain  «f  nu«. 
boneatthe  Webertan  oesiolc«,  which  connect  the  air  bladder  with  fL»  *%j 
The  three,  order*,  Nkmatoi.natiii,  I*LKCTO*i*oKiiru,  and  NnrHiim-.tj 
(Jferaiyritffa),  which  coiii|mmo  this  group,  are  don  ht  lea*  demed  ffvaa  a 
oonnon  stock.     (i*»r<ipioi ,  a  little  hone;  *i«»«t,  bladder  i 

Order  M    NKMATOGNATIII. 
(The  Cathshks  ) 

Parietala  aud  snpraoccipital  confluent.  Kour  anterior  «eriebre-  rmmm- 
fled,  and  with  oMirula  aiiditu*  or  welierian  ap|iaratua  No  rur«ua>ta>ry  • 
gium.  Baaia  cram i  and  pterotic  1»one  eimple :  no  co runout  U#ur  fairs) 
auperior  pharyngeal  b«»ue  wanting,  or  ■mall  aud  reeling  on  the  tumttk  . 
aaound  di rectal  backwarda.  One  or  2  pair*  of  baeal  hrancbibiaU;  2 
of  branch ihyaht.  HulMiperculum  wanting,  or  modified  into  the  up| 
brancbiostegal.  Meeocoracoid  preacnt.  lYcmaiillary  forming  border  «*f 
mouth  above,  except  in  one  family,  DlI'LoMYsTUi.t.,  in  which  the  saaaj' 
larieaalao  bear  teeth.  I  uterc  lav  idea  present.  No  scales,  hk in  naked  wff 
with  bony  plat***. 

"Thia  division  in  the  nearest  ally  to  the  sturgeon*  ( Clio*  Mn  hit  ei  amo*g 
Phynoiitonioiia  tinheA,  and  I  imagine  that  future  discoierire  will  pru%« 
that  it  haa  l>een  derived  from  that  division  by  dcaceiit.  In  the  *anM-  wa> 
the  laonpond)  bum  ti*he«  arc  nearrM  the  IIalkcomoki'III.  and  bate  prob- 
ably descended  from  some  Cro«»opter)giau(  near  the  IIai*i.i*ii%,  through 
that  order.  The  atlinify  «»f  the  cattishc*  to  the  sturgeoiie  is  earn  in  the 
alneiicr  of  ftyiiiplfctic,  the  iiidiitirutal  maxillary  hone,  and.  a*ub*rnrd  \*y 
l*arker,  in  the  iiitrir.a\  n  ]«••«.  Then*  in  a  su|»eiucial  reeenih:aa<c  in  tbr 
dermal  iMiiiea." — iCupe.  /.  >  ,  I.M.i 

Tin*  group  cumpriM'fi  the  Sn  rum  t  *  and  their  relatives,  uo«  «ln  ulni 
into  several  families  h\  Ttuf.  lull.     iMi.tliil».»  ,  (•uutbcr.  Cat.  \  .  I  STZ 
(i',jj",  thread ;  >i.n»-  .  jaw  :  fium  the  maxillary  barbels,  w  hich  areai*at« 
preaeut.) 

ASAlYM-*   ,,|     KoitltK*   "K    Nr.MATtHiNATni. 

•*    Air  M**M«-r  w#-ii    \.%-      ;•-■    >.•.»    «  •  i*uf--«<  <r  ■■th  tianaivrw  n-Mrn  ti*-«M.  1« »■■  g  ft*-    :» 
lh-    •l«l--iiii-.  *!      »>    'i         M  t-t<-.u-.\',    t •  •  f It   «iMif--ini.  <<4ital.  it,*i*  r      •    +.     *f 

llk>  .  •fit"*t :  •  ••   »'      'I      trr.t-  .      1  I    -.„-  t  >■  l.li  «:  f   '  !•.  l-*li   lia&«>|.  .  #  •  .th      •  -   w  ~* 

u(   lateral    |!at>*      !:«('.i  »k  M.    i.    n-tr*.    ii*.    tip   i>f  *  a|-u«%r    |>pa  r*»  i««*lni(    I«m> 
««npui       !>  r**!  fit.  »1.   ri.      t.'-.-l  t    l»-  »'■>  tuiital  |«rt  i4  tii*  t«-M»l*»j       -»«.» 
i«|«pfi  If  «»'.;  ■'..  t.      ;«   !  i'i  I  n.    »  »»         •  !)-«*    r*>   Biroil!!  J  |>r>«  |l     fi'.  »|«fci|.4«  4*b 
*r»l!v    « t  !•-.    ■•u!i.    i    rr.  ■  r  i     t,    t    .  !.   tl.f   D*urmt  0f-«f»-^    M»|i«.    f|«i  •  '  1* 

Ma&ilUn  n.  •»'-     !'f    '.    t1-    !»"■>  •'    r,,1  l«rl«l.  tLr  {•fv-^AK'.i:^*^  m     -• 

fi-r  ••:•■£  IK-    '■  \'.-  r.     '»*■•:  I"  *  .  «"  Allttni.    lti.i 

"  In  1*i*  »rr»r.£-;i..  M  ■  '   c  •    'r    ;  i    «'   .  •  i.rra  ■  f  \f  «*T  >.«  «V«|,  wr  k»««>  fullti«r4  r^^tf  %bm 

"K«-»i»»  ii  ■  f  Hr  >■  uili  A tii>  i-  «ii  Srvu  -.%*iiii  "  i>v  LicsatABa  A  KicvaaieeA,  lean 
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oil   Air  bladder  rudimentary,  one  division  on  either  sido  of  the  coalesced  vertebra)  and  entirely 
surrounded  by  a  bony  capsule;  this  capsule  formed  by  the  skull  and  by  the  lat- 
eral processes  of  the  anterior  vertebra;  diaphragm  wholly  osseous,  formed  by  the 
expansions  of  the  clavicle  and  scapular  process.    Scapula  and  its  process  firmly  joined 
to  the  skull.    Gill  membranes  joined  to  the  isthmus;  skin  covered  with  bony  plates. 
b.  Caudal  vertebras  compressed,  the  neural  and  htcmal  spines  expanded,  forming  a  con- 
tinuous ridge  abovo  and  below;  skin  with  several  series  of  plates;  mouth  inferior, 
the  lower  lip  reverted;  teeth  turned  abruptly  back  above  and  usually  expanded; 
a  single  series  of  teeth  erect  and  in  function,  the  preinaxillariea  and  dentaries  box- 
shaped,  filled  with  numerous  relay  teeth;  intestinal  canal  coiled;  cavity  of  air 
bladder  communicating  with  the  exterior  at  a  notch  in  the  posterior  margin  of  the 
temporal  plate  at  beginning  of  lateral  line.  Loeicariidjk,  xxxv. 

Family  XXXIV.   SILURUXffi. 
(The  Catfisiies.) 

Body  more  or  less  elongate,  naked  or  covered  with  bony  plates.  No 
true  scales.  Anterior  part  of  head  with  2  or  more  barbels,  the  base  of 
the  longest  pair  formed  by  the  small  or  rudimentary  maxillary.  Margin 
of  upper  jaw  formed  by  premaxillaries  only.  Suboperculum  absent; 
operculum  present.  Dorsal  fin  usually  present,  short,  abovo  or  in  front 
of  the  ventrals.  An  adipose  fin  usually  present.  Anterior  rays  of  dorsal 
and  pectorals  usually  spinous.  Air  bladder  usually  present,  large,  and 
connected  with  the  organ  of  hearing  by  means  of  the  auditory  ossicles. 
Lower  pharyngeals  separate. 

After  the  removal  of  numerous  aberrant  forms  as  distinct  families,  the 
family  of  Si  lurid.*:  contains  more  than  100  genera  and  upward  of  900 
species.  Most  of  the  Silurid.b  are  fresh-water  fishes,  inhabiting  the 
rivers  of  warm  regions,  particularly  South  America  and  Africa ;  compar- 
atively few  of  them  are  marine,  and  these  few  aro  mostly  tropical.  They 
are  especially  characteristic  of  the  Amazon  region  in  South  America. 
(Silurida:,  part,  Uunther,  Cat.,  v,  30-05;  68-220.) 

a.  Gill  membranes  free  or  forming  a  free  fold  arrow*  the  isthmus,  rarely  joined  to  thu  iHtlioium; 
anal  An  shorter  thau  caudal  portion  of  vertebral  column. 

Tachtsukina: 

b.  Nostrils  close  together,  neither  with  a  barbel,  the  posterior  with  a  valve;  teeth  on  thu 
palate;  caudal  forked.     (Species  chiefly  marine.) 
c.  Lower  jaw  with  2  barbel*;  maxillary  barbel  band-like;  i»crtoral  spine  with  a  Iwind- 
like  filament.  Fklicuthvh,  08. 

cc.  Lower  jaw  with  4  barbels;  palatine  teeth  Axed;  both  jaw*  with  teeth. 
iL  Gill  rakers  few,  5  to  25;  even  above  level  of  mouth. 

Galkichtiiys,  etc.,  (genera  C'J  to  74). 
dtL  Gill  rakers  very  many — 40  or  more,  Iouk  and  tdendcr;  eyes  scarcely  aliove 
level  of  mouth.  Cati!oroi*»,  7f». 

bb.  Nostrils  remote  from  each  other.     (Fresh- water  specie*.) 

ICTALUBJNX: 

e.  Posterior  nostril  with  a  IwirbH;  ItarbcU  H;  no  teeth  on  vomer  or  palate. 
/.  AdiiKW  fin  with  it*  posterior  margin  free. 

g.  Premaxillnry  band  of  teeth  truncate  l>ehiiul;  not  produred  backward  at 
the  outer  an  glen. 
h.  Eyes  normal. 


1  H\  B*ii€ti*  47,  Unite  J  States  National  Mmumm. 

Il|i  rfi*i«lfiff  Ik*  !■*»»  at  h**v  vf  i|».ra*!  •!«*•.  •    1'  •     • 
IH«|«  U»t»j  Ut  flgm  \m  f^rtaV-l   Mto4'ff  It.-  tail*  fi    •-»  •■.     .      ' 
ol  i|>>r«il.  iaihUI  Ma  f»rk*4.  l-<«i    •    • 

ii    !»»{*«■•*«  i|>H*l  in4  rffhiki  lul*f«|4a«l  !•-•»>*,  l*-*  !•■.■ 

nt"i»  <>r  !"«•  ibmai|4»i*.  Am*    •    • 

yy.   PnmaiilUrt  luu<l  ■•!  li*-th  «nh  a  lateral  Iavh*ar4  >il«u>   -  •- 

•Mr,  luair  )««  I'f-^i'i  line.  'Utml  •■*»•  ••a*  I  •*- 

/.  A>ll|»~  fib  k<-  I  Iik. .  a  |n«t-  l<»  thr  l«i  a 

j    Haixl  «»fti- lli  in  ti|>|«f  ja«  » itb  *1«a  award 'ilrfew-*  at    I*     ii«<  i«- 
aiiifl*-,  ■■  la  l*ft"i*  \    *     •     • 

j/    llaii'l  "H'-Mh  in  uji»r  ja«  ailbutil  lavkwarij  »il*«**  ••    *■        i  ■•     •  ■ 

M   ill     • •«     • 

Piaftt<»i>i*t 
«r.  Puatt-rior   u<wtnl  without  barU-1.  t«itw>U  «..  ad  i  (,>■>-  Ma  »•!;  >l*f*k  |»*j    •.-.** 
«ilhf»rw  l*n«l« 
A.  TWtli  «>n  iKtiirr  im'Ih-,  ..r  in  «nia1l  |*l>hr« 

I.   II '«l  i  <•»•  rr-l  •ith  "iifl  •km  a1«i««\  m*  a-  rauula***!      f*»niif*i   v*r-   • 
|»n»l'i-  •->!.  l«r>H'l<  t»ri<«-  ««f  aiiililly  ltallri»-*i,  b*t*  a*arrib>*|  fc-*>l     » ,    • 
llian  l-ri  •»■! 
«.  <kii|-it*i    |>ri»«»,    if  |ifra»ut,   ifl   r^whlug  ll.t    <!■  r*a<    |  =  *'* 

>l  Hi'- (■nii|c<it  *>•■    ••.  » 

am    <»••  i|>ila<  i-r'ri-M*  barrna,  r*««liin(|h»  l'>r«al  |iair  f  «(t.    •   ■•  »■•  . 
I  tiff  I«m>  of  iM-cl|4lal  |.i«»i*»,  a  lifiJf*  a*n«  it  a*>  *•   %*^  t    •» 
maririfi  <•! r«r(  bum#ral  |>fiMv««*|4i.i  lik»  l*ian      ■  **•    •• 

U    II  ra«l  ft  ait  ii  :«!••!  »!•»*<,  ii*k«*4  •  ■!  |«  rlially  i.ak<-l    '«ii|«Ut|r>    m  -•  _* 

i«-*i  Ii  1 1  •  h'  •f<>f*«l  I'latr,  fi>fiian*-ll<  b-4  « --ttlii*u*'l  i«l.ini  •  *  »     •.  .   -* 
tin  l«-f>c» v  than  Iu»li.  hiiavral  |>r-<*«  tnavl.  wA  •f-n.-  . -k 

I'hil   -  •  «.  •.: 

68.  FELICHTHYS,  Swainaou. 
iftAPr-TnrrtAii   Cathmim.) 

llrrr»*J*t  8«  A\ *a.iB,  Naf.    II  ••«     l'l"h-».   1.    r>,   I*.l*\     '■.!;/'•    .  I.aW.r  |-f-t- r«|«Mj 

#Wh  »'**•.  M»ai*«  -v  /  «  .ii.  t"'..  1-vi,  ••iUtit-i!~  1  >i  l:*if-*f.  i«-i.i-. 
.|J»n.kfU«.  |l«iki>  A  (iihtii-,  l'r->     A-     Nat   !«ii.  IMula. .  KA,  #>.    m***mm* 
t'tmru  ktkm;  i«:  1 1 .  i  ■  rr-  ■  l •  ■!  •!#! '. n.fc-. 

V*a%t.  <«k"^-«.  <-*t    l'i»l.'«,  K-l.  <ira«.  !■■''.  l"*-l.    '-«•/«•-»*•■  .  baii>>  |  r*«>i  u|>n<] 
fiwW'Mfat,  Hlitara,  ?*ilurr«  St  <»uriu«ni>.  »\  \—A.  •  •-«■>■  r  .  u»t  -f  1a-«|><W.  untir.  i~!  •  i  ■. 

]i«Mly  tathrr  floii^atf,  litt)«'«'niiiprt»MM*4l.     HrjMl  ilr|irr*MMl.  I>r<»aii  tu-w 
Mouth  lar£<*.  tin-  iif>|*«-r  jaw  tin-  louj»rr.     Tc«th  all  vtllifnrm:  th»%r  **t.  t.  * 
\uiiirrantl  |»ulutmt*  foimii)^  a  iih»»i*  «»i  lo»^  |»frfrrll\  «*n»M'«»nt-^ha|^*«l  \**x  •'. 
Harltrln   I;    mu\illar\    l».trU!«»    li.iml-Iikr.   wx\    \uitc :  chin   with   'J  •!-    •• 
tiailM'la.     Nt^inN  tioM-  ti»^«-tli4'r,  th«»  |Mi*t«-ii»»r  %•  itli  a  \al\t* :  urn  hai !«-,:  ■  i. 
with  a  tfratiiitatril.  Um\  huckl«*r.     Foiitatirllt*  lar^r.  «i»ll  for«ar«l       !••  : 
*al  tiu  <»h(»rt,  in  from  nf  thr  \mtraU,  with  1  »har|»  »|»iur  an«l7ra>*.     !'•• 
turaU  with  a  minilar  »|hih';  jm<  tora!  Kpinrw.  au«l  Miiucttitiicw  t|«»i«al  *p.-  . 
al»Kt,  null n tf  m  a  hifii;.  «»triati-«l,  haiid-likr  lilamriit.    A(ti|Miar  fin  nn«lrra;« 
frt*»  Uluu«l      Cainlal  tin  wi«lr]v  f«»rk««<| :  anal  tnoilrrjitr,  t*mar^inatr :  \i  :. 
tral  ray*  **.     « •  1 11  tii«Miihrafti««  ^•ni»*wh.it  rtitjiM-rtnl.     Trupiral  wairr«  •■' 
America,  th«-  «|M'<*ir^  all  in.mii**.      /rZi*.  rat  :  .{"",  li*h.  > 

4     Iiiir«al  *|    ■•     i     ■  ;»■-!«  •  - 1    '.   »      ■!ii!  t  .»!ii'  •■'.     •      |    I*     |  f  ■■  •«•»  !■»<•-,  *haf««l  Iik       *     '    •> 
iraflrf    .  .1.  r*k«-?«  '        '*    '  *•*  ■  '  »*'.?**»■»  •■■  -.1  *  !t*i  li*i«iil  fr«i  «av«il  ai-1    »•» :» 

riitiL«ui.  '.  * 
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an.  Dorsal  «pine  produced  in  a  Iodk  filament;  occipital  proceas  normal;  gill  rakers  not  more 
than  9. 
h.  Distance  from  dorsal  On  to  tip  of  snout  3%  to  4  in  length;  base  of  anal  more  than  }  length, 
c  Anterior  lobe  of  anal  with  minute  dots,  its  highest  ray  less  than  %  its  base; 

vomerine  and  palatine  patches  of  teeth  separate;  anal  rays  32  to  35. 

baorc,  157. 

<v.  Anterior  lobe  of  anal  with  a  large  dark  blotch,  its  highest  ray  more  than  %  its 

base;  romerino  and  palatine  patches  of  teeth  joined;  anal  rays  28  to  30. 

FINMIMACtTLATUB,  158. 

<w.  Head  broader;  occipital  process  narrower  than  in  F.  ptMnimaculatuM;  body  and  fins 

uniformly  colored;  no  black  blotch  on  ventrals  or  anal.  kydouxii,  159. 

bh.  Dintaure  of  dorsal  from  tip  of  snout  about  3  in  length;  highest  anal  ray  about  equal  to 

!«*•*  of  anal,  which  is  about  %  the  length;  anal  rays  20  to  '26. 

d.  Anal  rays  about  26;  occipital  buckler  large,  triangular,  its  width  at  base  \%  in  its 

length.  riLAMKNTOSVS,  160. 

dd.  Anal  rays  22  to  24;  occipital  buckler  small,  oblong,  nearly  as  wido  behind  as  before; 

top  of  head  smoother  than  in  most  other  species;  pectoral  spine  shorter  than 

head,  a  little  longer  than  dorsal  spine.  marinvb,  161. 

AM.  Anal  rays  19  to  21;  pectoral  spine  as  long  as  head,  much  longer  than  dorsal  spine; 

palatine  teeth  in  a  narrow  band.  bahiknsis,  162. 

156.  FELICHTHY8  PANAMEN8I8,  (Gill). 

Body  robust ;  dorsal  spines  not  produced ;  maxillary  barbels  reaching 
base  of  ventrals ;  caudal  deeply  forked.  Steel  blue,  with  bright  reflections ; 
tins  dotted.  Head  4;  depth  5.  D.  1,7;  A.  29.  Mazatlan  to  Panama; 
common,  (panammris,  from  Panama.) 

AUutHchthif$  jxtnamentu,  Gill,  Proc.  Ac.  Nat.  8c  i.  Phi  la.,  1863, 172,  Panama. 

Atiurichthy*  MwrWu,  GCfCTiiEB,  Cat.,  t,  179,  1864,  Panama. 

Ailnrichtkip  patutrmiuU,  EiOBWHANM  A  Eiobkmann,  S.  A.  Nematognathl,  31,  1890. 

167.  FELICHTHYH  BAGRE,  (Linnams). 

Body  rather  elongate ;  maxillary  barbels  reaching  beyond  front  of  anal; 
tfill  rakerH  very  slender,  2  -f  C>;  dorsal  filament  reaching  caudal.  Dark 
purplish,  tin h  dotted.  Head  41 ;  depth  5}.  D.  I,  7  ;  A.  32  to  35.  Coast  of 
Brazil,  accredited  to  the  West  Indies,  but  rare  north  of  Surinam,  (bagre, 
Portuguese  name  of  some  catfish.) 

fiUnrm  hayre,  Linw .r.r*,  Syst.  Nat.,  Ed.  xii,  fiofi,  1766,  South  America,  after  Oronow. 

Ml»rirhthy*hagrr,  Eiokmmamn,  8.  A.  Nematognatlii,  33,  1890. 

< ialrirhthy*  ffrrmnrii,  ('wish  A  VtLKNriKNNM,  xv,  40, 1840,  Guiana,  Maracaibo,  Naua,  Bahia, 

Cayenne. 
AttMrvhthy*  gronnrii,  fifNTHER,  Tat.,  V,   178,  1864. 

H,i,jr,t»  tnammemtf,  Ranzaxi,  Nov.  Com.  Ac.  Sri.  Bon  on.  1842,  v,  334,  pi.  28,  Brazil. 
.WyrfM*  canAi*nu>i*%  Hronow,  C*t.  FfoheA,  Ed.  Gray,  1M,  1854,  Rivera  of  South  America. 

1JIH.  FELICHTHYH  PINXIJUCFLATIT8,  (8teindachner). 

Rather  elongate;  maxillary  barbels  reaching  middle  of  anal;  dorsal 

Npine  H  in  head,  it8  filament   reaching  to  caudal.     Metallic  blue;  anal 

with  a  largo  black  blotch  in  front;  lower  caudal  lobe  pale.     Head  43; 

depth  4$.     D.  I,  7;  A.  28  to  30.     Mazatlan  to  Panama;  common  on  sandy 

Mhores.     (pinna,  fin;  maculatim,  spotted.) 

AUurirtukp*  jhmniinw mI/i/>m,  8Tr.iNDACHNr.tt,  Ichth.  Beitr.,  iv,  l.\  1876,  Panama,  Altata,  Coata 
Rica;  Eiobnmanx,  /.  c,  35,  1890. 


1  ltf  Huiletin  47 %  limited  Stairs  Xmiiomal  Mmttnm 

lit.  rKLHMTaHft  KTMH'XII,  <<'««trr  a  Yafc»»%a« 

Head  broader  than  in  /'.  ptmmimacmlatmt.     Itoraal  shield  as  lung  as 

the  lateral  edge*  rounded ;  im  surface  granulated  and  grouted  .  om^u 

process  narrower  than  in  f '.  pi* m mutcm Imlma.    Teetb  on  palate  fnr«<i|  a 

transversa  hand,  eiihiiitcrriipled  in  the  middle*.     Mamillary  barb* I  r»e#a 

ing  middle  of  pectoral  apine.      Dorsal    spine  grooved.  granatat**!   «-» 

anterior  edge;  pectoral  tiluninil  reaching  rnd  of  ana).     Hodi   aaM  as* 

uniformly  colored,  no  black  hlotrhon  tentralaoranal.     Head  If.     I»    I    • 

A.  30.     Guayaquil      fSamage.  i     (Named  for  M   Kydom.  iu  diseov»r*f 

tUUt,kikp»r9.l.mr%t,  fi  tua  .1  V a i »»•  ir sst*t  »»,  4l,  1M»,  Guayaquil. 

UJo/^fir*  ff.Lmrt*,  H*i  »»»i,  tu  J  .nUa,  Fr>«  .  I'   H.  N«t  Mm  .  |m|,  *».  4«ft)4»«  *4  m-+  w 

l«a.  rtXIf  HTMw  MLt*KSTO*T*,  *»aiaM 

Very  close  to  V.  MurmM,  which  it  repreaente  southward.  Nhirlde  a* 
top  of  head  roughrr  than  in  V.  manmmt,  the  granalatiooe  ei  tending  ea 
each  Hide  c»f  foutanclle  to  1»efore  it ;  grannlaled  area  lwfnre  occipital  prt« 
eeMi  hroader  than  l«uj:.  it*  width  more  than  f  head;  occipital  pi 
triangular,  cmaiginatc  liehiud,  it*  width  at  haae  1<  in  iu  length: 
Imne  of  domal  epiue  abort  hut  hroad  Dorsal  spine  a  little  abort*?  tfcaa 
head,  a  little  longer  than  pectoral  •pine:  iu  filament  teaching  %m  mm 
lieyond  adi]NHie  tin  :  |iectoral  filament  to  front  of  anal;  mamillary  UfWU 
to  end  of  per  total  apine.  A  '.*»».  Sandy  coaat  of  tropical  America,  oa  taw 
Atlantic  nid  :  here  dcacritied  fn»m  M|x*cimrn»  from  I.ake  Nicaragua.  \iim 
MmfoiNi,  lM*arin^  lilameut*  • 

IWi.tiftM  * i  i«w *!■«■•.  ■>»  »l»-  V  N«t    lli-t     \ iii ii.  .  ii.  .1«".  |**i.  «fl»r  Bbrlt.  |1    W- 
.lifer  nifAt*  44  I  -#■»  «►•,  J    kit*.  I'r  -      I      "»    N*l     M'i»  .  !»**.  Ill 
f  ..«b»  *'%*•  M.  <t...  ft  mi k  A  V»ir»-  !•««■■.  <»,  II.  lMn.  Bahia 

Ml.  m.HIITHl*  tlHmt.    Mtlrbllli 
, «»i  »  •  \irim     •.«!!  T  >r«Aii  < 

Head  rathrr  abort  ami  hiii.nl.  lotindf*!  anteriorly.  Occipital  hock  let 
amall,  ohloiii:.  iiot  mm  li  hm.tdfi  liefnre  than  l**hind :  hand  of  pa  La  I*  a* 
teeth  nearly  continuous,  cxtiniiely  \ariahte.  Maxillary  harhela  eitead 
ing  a)K»iit  to  tl.i'  end  of'  tin*  | mm  total  »piue ;  jiectoral  apine  longer  than  lb* 
dor*al  apinc.  t  tin*  Ifiitrth  of  thf  li.-ad,  it«  filament  teaching  tlie  «ani  . 
ilor«al  lilamei.t  r«M<  Inni;  a«ltp<.-H-  tin  ;  ii|»|»cr  loltr  of  caudal  mucb  Ihe 
longer:  anal  I'm  l.ilr.ite.  l>u-k\  hlui«h,  ail\eiy  lielow.  Iflrail  If  I1  I. 
7:  A.  *j:t.  r  I.  11f:  K  *•  Vrtt  L'«»  ^  M>  Cafict'iNl  to  Tela*,  commoi, 
Mitithward:  not  \u!ti«'«!  a*  fooil 


.gi'«iMi'^..M!i  MiM.Tii!,.  I  t   *■  I  |-»..i  n- .  N  Y  .  i.  l*l\  taa,  Nrw  York 

.|t/«»t  A*«.  ,•  • .  i- »*■-•    •■    %?iii  t.    (  ,■  .  i  _  !"■    t  ■»  I 
(Ja'i   K'*-**  •  *  :•  «    ■,  .'    ■  !   i  ^    I  • .    i  »  I  i  •      »»  •.    ••  •.   1  M  .   1  *»J 
.(Ja'i-4'W i':Mi.    I      .r%M»%*  W 

lai.  Iftl.HHTIIlH  HIHIIA'MH.    •  **t.liM« 

Wry  ch»*e  t«»  /'.  pu.miiii.  .  :u.i]  |>erha|M  not  dint  met,  the  pectoral  apt  a* 
longer,  a«  lontj  a«  h<  .i«l.  t  !■•-  in.inlUfy  harlwU  eiiendiu|^  abual  to  mui  v( 
reotTMl;  pmlmtinv  teeth  in  :i  vt-ry  iiartow  \ianA.     K  \*  \ol\.    W%wa\^*x  ^ 
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Mexico  to  Bahia,  a  doubtful  species,  placed  by  Eigenmann  with  F.  fila- 
mentoaus,  as  synonym  of  F.  marinus. 

GaUtcktktft  bakieiuu,  Castlexau,  Anim.  Amer.  Sud.,  37,  1855,  Bahia. 
A*turichikiflmgi*pi*u,  GGnther,  Cat,  v,  178,  1864,  Mexico;  South  America. 

69  to  74.  GALEICHTHYS,  Cuvier  &  Valenciennes 

(Sea  Catfish.) 

Tnchymtr**,  Lacked*,  Hist.  Nat.  Pols*.,  v,  151,  1803,  (chinentu). 

GiiUichtky*,  Cuvikr  &  Valenciennes,  xv,  28,  1840,  (/efacps,  etc.) 

Arim,  Cuvier  &  Valenciennes,  /.  c,  62,  (gra*dtctu*i»,  arius,  etc.)    (Restricted  to  arius  by  Bleaker 

in  18A8)=Tocfty«frN«. 
Ariodt*,  MOller  A  Tbosciiel,  Hone  Ichthyol.,  m,  9, 1849,  (aremritu,  etc.)    (—Tuchymruu.) 
Haumemotkkthtf^  Bleeeer,  Ichthyol.  Archip.  lndici  Siluri,  CI,  1858,  (mmdaiau). 
Otpkaheam^  Sleeker,  /.  c,  62,  (melanochir).     (=Hexanematickthy.) 
Netnma,  Blexk.br,  I.  c,  C2,  (iumm/.i). 

Guiritinga,  Bleekeb,  /.  r.t  62,  (oomm*t$oni).   (=Xttuma.). 
Seiadeiehtkyti  Bleekeb,  I.  c,  62,  (empkyettu). 
Sefauupia,  Blkekee,  /.  c,  62,  (herzbtrgii). 

R*miariu*y  Bleekeb,  Nederl.  Ttydskr.  Dierk.,  1,  1862,  90,  (atormi).    (=Hexan*matiekthy*.) 
JVtufaruu,  Bleekeb,  (.  c,  91,  {arms;  gnxntUctuti*  being  regarded  as  typo  of  Arhu).     (=.Tachymnu.) 
Upton**,  Gill,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1863,  170,  (domi).    (•=&fatafj>M.) 
Arinpau,  Gill,  I.  c,  (m3b*rii=feli$).    {—Utranematickthy.) 
Nntitrima,  Gill,  f.  c,  (grandicoMUa).     (^zNttuma.) 

Body  more  or  less  elongate,  snbterete.  Head  armed  with  a  bony  shield 
above,  behind  which  projects  an  occipital  shield ;  another  smaller  shield 
at  the  base  of  the  dorsal  spine ;  these  shields  usually  distinct  but  some- 
times  covered  by  the  skin  as  in  Felichthya.  Skull  with  a  fontanel le. 
Mouth  not  large,  the  upper  jaw  the  longer.  Teeth  villiform  or  granular, 
in  a  band  in  each  jaw ;  teeth  in  1  or  2  patches  each  on  the  vomer  and 
palatines,  all  of  them  sometimes  confluent  into  one  band ;  the  palatine 
teeth  never  movable.  Barbels  6  (the  nostrils  without  barbel),  close 
together,  the  posterior  with  a  valve;  maxillary  barbels  usually  short  and 
terete  or  somewhat  compressed.  Eyes  with  a  more  or  less  free  orbital 
margin,  the  upper  edge  sometimes  adnate.  Dorsal  fin  short,  in  front  of 
the  ven trals,  with  a  pungent  spine  and  about  7  rays;  adipose  fin  well 
developed,  posteriorly  free;  caudal  fin  deeply  forked;  anal  fin  short; 
pectorals  each  with  a  spine  ;  ventral  rays  6.  Skin  smooth,  naked,  except 
on  the  occipital  and  nuchal  regions,  where  it  is  usually  confluent  with 
the  surface  of  the  bony  bucklers.  Marine  catfishes.  Species  very  num- 
erous on  sandy  shores  in  the  tropical  seas,  never  about  coral  reefs.  This 
group  has  been  treated  as  one  genus  by  Gunther,  Eigenmann,  and  Jordan 
&  Gilbert.  It  seems  to  us  more  natural  to  separate  the  American  species 
into  several  genera,  which  is  done  in  the  descriptive  text  below,  too  late 
for  insertion  in  the  key.     (ra^i-c,  swift ;  oi>p6,  tail.) 

Galeichthys,*  (yoAij,  weasel ;  ix^vv,  n*h):  (genus  69.) 
a.  Head  and  occiput  entirely  covered  by  flerti  and  skiu  ;  occipital  process  sparingly  pranu- 
lati-d. 


•This  analysis  of  species  is  condensed  from  that  given  bv  Eigenmann,  8.  A.  Nematognathl, 
43,  and  from  that  given  by  .Ionian  A  Gilbert,  Bull.  U.S.  Fish  Com.,  1882,  37.  We  omit  from 
this  analysis  all  those  fineries  which  have  nut  as  yot  been  found  north  of  Guiana.  Tho  sub- 
generic  groups  are  recognised  bolow  as  g<*nera. 
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ft.  Anal  An  |wu  •  aa  l«m<  aa  big*,  villi  tt  raj*,  ftaalaaalU  wiUb  aa   iilm*«  ' 

•*-cl|»ital  firi^ra*  l%il«r  »•  l.*g  m  I>rua4  ,  iUm  frarabaf  ia«fi«t»  •   a    in 

fta.  Anal  in  ltiichrr  Hi  ah  l<  ug.  villi  aUiat  1%  ray*  .  foataa»IU  rM*fiaa*4  aa  a  a— j  (-  .  *• 
|<t  |«m>  ..f  <h  riptUl  |»ri«ea»,  wbkb  U  3  llaaaa  m  \*m%  aa  U.*l  Mm  •  ■  •  »#  a*f 
aal*  lt«iti|  rt  •  •  *  i  •  *  ■  •    i  «4 

•a.  ftotpltal  iifwrM  and  U>t*r«  ,.f  hra4  »i|«mt4  i.r  r/u««rv4  will*  ?«rj  iLia  *ai«      !•«••     »  t.« 
of  bf«ail  ainl  ii-<-t|>iul  !*.■■  -9mm  granular 
#.  **latlnr  |*atrt»«*  ..f  t«*tb  «ilh  al>a*k«an1  prnUrUaa*  MfU  «•  IK*  i  ***••*  aa**!  %     «»• 
i4t>n  i-ImkIM*-  tu  th»  }"*ing  In  Nlw^*',  inamn*  U»li  •  iMli|»**f    #  -   «•«■•«. 
G*D*«ral  nil-tr  l.r..»n,  « III*  brum*  iraWliuaa 
ai    Ikifaal  |U|(**a<I  11*  ati«|vl,  enlarge*! ;  IU  Ittgtb  «»a  tfe«  a»««liaa  lit*  a» ■*•  it*aa  \ 
that  t>f  Iir»<| ,  iit-tli  nil  U.c  |*lat«  vllhfurai  ut  Mantlf  ri«val     ■  ••*.«*iaa  i^nti 
of  t'«th  uait>-«J 
rViaMi*  Htina,  ( *  •**#*,  ft  rrUlM  g*aoa,  fr**a  #aia.  abaaV  .  •  *•»«,  tab       *•««•"- 
#.  |*iH|rntir  na*al  i-|*»tnng»  rmt  n<aa*r|a>J  !•■  a  ■*«Uw«'      **••  *■•  1«-  ■  :*X 
/   larval  |  Ulr  1<>ng*  r  than  1*ua>l,  p*>lata4  la  fro*  I,  "•aunag  it»  ■#-  «t.  -«*^r- 
nan-   «n«  ipiul   |>n--rw.   futtUarll*-  larg*.  aa-ling  ki.ii>    ai  a  i>«»f 
nearer  I***-  nf  <luraal  than  ti|<  uf  fatal .  et#  •«<••«  rat*      '  ,    •  !•■»   * 
liilrrorlnlal  »|4<f  ,  tuatillafi  l*rta>la  im4  raarbittg  I- •*.•*!  !<«•»     f  |*» 
t»raU  .  !•••  |Crr>K<H<l  t*#tb ,  brad  ^*4  In  l*agtb  t»  *  ati      lui 

teU«*iM«,  «#•>»•*;   Ihr  un»»ti  ,  iiil(|  ahiaM  )  igaa«*?l  )    ^*/im  171  t    1"* 
m.  r««il«ri«if  tt***t  i>|>iiiujr*  «>iiiu««l«4   by   M^anliraa*    ?««titf    «tih    •*  •  A^«»i 
l>lat>>  r^li»«««l  ■!»<!  i»'»  l>a^k«arl  prvlonftlfci*  l<»  kmlaiia*  |^t/t    •/  !•«•■.  . 
|kir«jl  •titrl-1  mil'  b  ••r»«*lrf  ihaa  long,  tu  Mil^rtor  gMr^m  ir»*-»i» 
f    (Vripiul   |r«*>^a  ««-rj  •IfM,  lru»ala   t*fala4,   *v  wht*t  at  tmm   i^aa   at 
ti|>,   it*  length  Ir*,  ihan   »t  Ita  fn«l<p«t  wtaltb  .  f«n  t*a.r*  T    .   •■ 
ffiif«nrMf  *h>rf,  rfi>|i*ig;  t>|iloarlj  at  a  |«i«at  mar  It  ti*«f*f  l»|    4  mm.  *■ 
Hud  fr.-nt  «•!  •l-.nal  .  aratl  3^  la  li+glh  t-  •  ■    !*l 

•W.   P»»r*al  |  lal«»  ■  r.»  rut  «ha|*»l.  !»»■!  rqUfgrd.  IU  l»a«*tli  ••&  ll-»  mMliac   l>v»   m*t 
Ihm  lhait  ,'j  !••  *\ 

NmaA.    \  •'••■■.  i  »•'.*!.  a  it  tm<  a-^l  at  r->baVti*rry  f.  ic  .%#«■•»•  •*■»>      •«■•-.•". 
■J|mn  i<  •  |TT  t  •  lK'» 
■  .  (tu  1 1  it  »l  1 1.  ■  <«•  »i  I  «t  •!  if  a  l.aar 

i    F  ibiati<  Mi.«    ti  t  |  f  «t»i-  *«|  I«j  awar4  aa  a  gr*ni%*     |'ii»f  »•!•»    *.f    • 

graii'iUr      l«rl«-I«  at. •ft  .  ra'i-UI   r»<-l  '  ,   hna-l  ,  |.  *i»n   »    ■>  «tr-  •   a>  4 
r..tit,.  ■  lt-«1  li  iii^aitrarii   .  Ii«-«l  van  lata*',  «',  In  1+ngMi 

ti    F -i,t*'i<  li->  •  -tii iini».|  ha-'k^arl  a*  a  jfnif    hi  Htt»  *|<«  •#•  a***»*«    -*»- 

Iff.   .  ai  -1  V-   I   j  ■  f  ImavI  ii  I  (nnular 

;     Ir.f  •  r>r  i  rial   r«  fc-ifii  at.<l  *lii*-UU  i.f  )<**>!  fiarlv  iranntar     r»     ai  I  ar* 

I- r-      in*n:!4rT  latUlf  l-«n*\  r»a»  hit<£  rnWMU  •  f  |*»  1   fa  •     'a* 

•t*:  ut  r-   i|t-t:i  -  j  tuaJ.  «ti>  b  !•  4  to  Ubglh 

•  «•>  t  I  rmm  •    If! 

In*<"   rt-it«*  ir;..  n  fmt  ar.l  «n><>-  fb  rr  with  am<»»fK  r*t«<«.  a  If  a*.«r« 

U'  >m.  •  -Mi  a-»  a  *it<  n  Iti-ar  !«■  a«anl  fr>4B  it. 

i      %     •    I  »t    I  •«  •  f  ti«*tlt  iililt^l.  '%   r|.|  lli  t    tlf'ff 

/    i.r..  %.  .  f  f  t,t»ri'  X-  al:i.  <•!  i  I«j  lr|^.   a  I  r«  a<  h  ng    *■■  >;  la 
I  r  -  «•,  «Ll  '•  I*  a>--«il  a>  I*  *J  at  la*    aa  1>  '•£.  •  •' 
■  >-  inar^tr.i      (aulal  •  lift !■>■    •In-rt**r  that>  t,aa4.  »*  ■  *    » 

i  ii  i-itctli  .  "Ki'il*   ■(  h*al     *T*»ly  xranttlar 

ri  a»i  »?"•.  1*1 

:,    t.r  .  >r    f  f»«. tar. « '  <  »#!;   l-ftn*»!,  rvavbinr  «*«-ijit*f  y  »  »<•. 

»«      I.  :.  I   !.,-.it»f  >  r  -a.!  at  t««  a*i  J  »<thur*i*!.l  •-'(  <• 

I  »r».    •  «t  •-!«.      m]  r »«*-•!  at  I**--  .  b*<a>t  1  *«  l|  »»•  •*  "I^1" 

itt  •!.!■ !  t«  I.-.-   *  «rai.ular  .  |«irwl  fta*pfl#a  l*avb  at  taav 

tx*.nt>u4h»a.  laX 
Aa    V.  airrin*  |«t<  hn  •  f  t«^«h  arparmta  aa  tba  -rHt"n  lla* 
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m.  Spines  long,  scarcely  ■horter  than  head;  caudal  nearly  as  long 

aa  head  ;  head  small,  4  in  length  ;  month  small,  its  breadth 

not  %  head.  osculus,  184. 

in*.  Spines  short,  not  %  head  ;  head  large,  about  3%  in  length; 

teeth  on  palate  in  4  patches,  bluntly  conical;  occipital 

process  scarcely  as  long  as  broad;    caudal  shortish; 

mouth  large,  its  breadth  at  least  %  length  of  head. 

KLATTURUS,  185. 

r.  Palatine  patches  of  teeth  without  a  backward  projecting  angle  on  the  inner  margin; 
dorsal  shield  small,  crescont-shaped  ;  general  color  brown  with  blue  reflections. 
Hkxankmatichtht*,  (c£,  six  ;  k^o,  thread  ;  t^ttf,  Ash):  (genus  73.)   Species  186 to  196. 
*.  Teeth  on  palate  villiform. 

o.  Teeth  on  palate  mostly  in  4  patches. 

p.  Granulations  of  bead  not  extending  forward  to  between  eyes. 
q.  Fontanel le  continued  backward  as  a  narrow  groove. 

r.  Occipital  process  long,  about  %  head,  its  tip  convex  ;  Inner  edge 
of  ventral*  pale ;  head  3%  in  length.  reus,  186. 

rr.  Occipital  process  moderate,  not  %  head ;  inner  edge  of  ventrals 
black  ;  head  longer. 
«.  Head  flat,  depressed  in  front ;  occipital  keel  blnutish  ;  granu- 
lations of  head  coarse  and  conspicuous ;  fontanel  le  reach- 
ing base  of  occipital  process.  sekmani,  187. 
w.  Head  scarcely  depressed ;  occipital  keel  sharper  than  in  any 
other  species  ;  shields  of  Load  smoother  than  in  //.  $eemaui; 
patches  of  palatine  teeth  much  smaller,  fontanelle  nar- 
row, not  quite  reaching  occipital  koel.  jordani,  188. 
qq.  Fontanollo  not  continued  backward  as  a  groove  into  the  granulated 
region  of  the  head. 
t.  Palatine  patches  of  teeth  small,  scarcely  larger  than  vomerine 
patches,  which  are  widely  sejiarated  ;  occipital  process  keeled, 
truncate  at  tip  ;  Itarbols  rather  long  ;  vertical  fins  dark  ;  inside 
of  ventrals  dusky.                                            c.v.ritlrivexs,  180. 
tt.  Palatine  patches  much  larger  than  vomerine. 

n.  Fontanelle  almost  obsolete,  ending  l»etween  eye*,  not  pro- 
longed l>ackward  as  u  groove  ;  body  slender,  caudal  about 
as  long  as  head  ;  paired  Ann  pale.        ouatkmalensik,  190. 
mm.  Fontanel.!  ending  midway  between  tip  of  snout  and  middle 
of  dorsal  plate  ;  head  broader  than  in  preceding. 

AR8IMIMS,  191. 
pp.  Granulation*  of  head  continued  forward  to  tietween  the  eyes ;  fontanelle 

continued  as  a  groove  to  bos**  of  occipital  process  ;  interorbital  area 

with  4  granular  ridges. 

r.  Head  moderate,  4%  in  length  ;  dorsal  spine  \\^  iu  hood  ;  highest  anal 

ray  lest*  than  2  in  head.  nASYcreiiALrs,  1  i»3. 

rr.  nead  long,  3|  in  length  ;  dorsal  spine  1%  in  head  ;  highest  anal  ray 

2V$  in  head.  i.osmcici'iiAi.rK,  194. 

TACiiTsrans :  (genus  74.) 

nh.  Teeth  on  palate  granular;  gill  membranes  not  forming  a  free  margin  across  the 
isthmus. 
mv  Anal  rays  19  to  22  ;  head  broader  than  high,  more  than  3  in  length. 

x.  Ventral  fins  blockish  on  inner  margin  ;  axillary  pore  large  ;#groove  of  fon- 
tanel^ scarcely  reaching  base  of  occipital  process ;  vomerine  teeth 
small,  the  patches  widely  separated  ;  head  3}£  in  length. 

MKL  A  KOFI'S,  200. 

rs.  Ventral  fins  pole  ;  axillary  pore  small;  pectoral  spine  reaching  at  least 

halfway  to   middle  of    ventral ;   occipital    proc<iw    little    narrowed 

iM'hind  ;  vomerine  teeth  course,  the  patches  clot«e  together;  head  3% 

in  length.  rf  rtiii,  201. 

ww.  Anal  rays  27  ;  teeth  on  palate  in  2  small  bands  widely  separated ;  fontanelle 

long  and  narrow  ;  head  rough.  multiradiatus,  202. 
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60.  GALEICHTHYS,'  Curler  *  Vslenoewese 
IM.  OALKM  HTHYH  LOTIUlXOftrs  (tic******  A  &*••«••• 

(Sill  rakers  3  +  4.    Color  light  brown,  paler  below,  the  snl*»  fr*rkW 
head  4  to  4|.     A.  22.     Panama.     (Kigenmann.)    (UfifiMni,  frvrhled 

Mifw  lewhfim  —1.  KiutaSAMX,  H«*    «*J    Ac   ftVl..  Im*.  IJ>,  Panama 

1S4.  UALKKHTgTft  Ptttl'T MVt'«.aiitfc.* 

Will  rakers  3  4-  10.     Hack  and  Miles  blue  black ;  a  eoaep*co*«e  >M»i 

pale  band  along  the  lateral  lute.     Head  31.     A.  14  to  IH.     Parinr  I'm**  *f 

Mexico  to  Peru,  rather  rare;  this  and  the  preceding  apeciea  well  swk«4 

by  the  «k  in -covered  head,  similar  to  that  of  species  of  IVIieslaya. 

rfefnrAsv  ffnrMMi,  l.n*B«.  VhirMk.  Mnl..  am.  1«7«.  Calls*. 
Tmkmmm0  ptnnM,  Ki*»sii ma a*,*.  A.  Ntemtof»alal,M,  la» 


70.  SCIADEICHTHYS,  Meeker. 

Is*.  MriAwKlfaTllf  ft  TftOttTIKU*  .liIU 

Body  robuat ;  dorsal  plate  longer  than  wide,  its  surface  grans  lax : 
tilationa  of  head  extending  to  above  eye;  occipital  proceae  abort, 
ginate  behind  ;  foutanrlle  large,  ending  acutely  at  a  point  nearer  be**  of 
dorsal  than  tip  of  snout ;  upper  caudal  lobe  5  in  length.  Head  J*  to  >t 
A.  18.  No  axillary  porr.  Female  as  in  some  other  specie*,  with  the  heed 
smoother  and  covered  with  thicker  skin,  as  in  the  subgenu*  f»  elevate** 
Dark  browu,  with  a  branny  luster.  Maiatlan  to  Panama,  not  rare :  us»  «•( 
the  largest  upecicN,  ti%ed  an  food.  (Named  for  I>r.  Fran*  lfermaai. 
Troschel. ) 

Srx»L.tr+.k^t,  tiuu,  pT'f    A*-  Smt  f*ci   I"h(U  .  t»ci.  171,  Panama 
.<p»»«f«<».*i>  ^rii^i'irii^tR,  I>  hth   fViir  .  n.  Si,  1*74.  Altata.  Panama 

T<+k»mr+4  hrum-th,  EMOVtK«,  >.  A     SriuatngTiatbt.  "A.  IWt 

ISS.  M  lADUt  NTH1H  KIPHlHKTlXfVblUr  A  Tr«rh«l. 

Closely  allied  to  S.  troMcktli,  t»f  which  it  is  the  Kastrrn  represent*!'** 
Palatine  handa  of  teeth  with  a  backward  projecting  angle:  teeth  «il!> 
form;  posterior  no«trila  not  connected  by  membrane.     Kje  moilrrate.  \ 
in  the  intcrociilar  *|»ac«\  U  in  head.     Maxillary  barbel  a  flattened,  rrawk 
ing  middle  or  end  of  dorsal  tin.     I*or*al  plate  pointed  in  front,  enterta* 
the  notched  occipital  procea* :  a*  w  h|«*  a*  long,  its  surfsce  pitted.     4ira*« 
lation*of  the  head  extendmc  t«»  alnive  middle  of  cheeks.     An  elongate 
patch  of  teeth  Ik*!hihI  cadi  palatine  patch.     Caudal  deeply  forked,  lb* 
upper  b»lie34  in  the  length.     Head:**.     Itepthti.     D.  17  ;  All*.    Yeih»wi.h 
brown,  paler  In-low       Surinam.       Kigenmanu.)     < #i.*t *««#,  to  inflate. » 
I^wISmiLi   .u;^i.'.i,  Mi  mi;  l  ]«  ••mi,  II.  r»  !•  MM**!  .  in.  ».  IM?,  Surinam 

A**—  *m§  4**«fai,  li!  *T  ill  ■.  «'*!   .  *  ,   1   •■     1*'4 

T't-tlM***  rMj  *,•,'.,. ,hl.l  »M  »*  V   !\  A     N«  fli*1w.-r.*f|ii,   ".1,   !*■■ 

is;,  m  i ini.it  HTiiiH  mux ki im\  <ui..r  a  x»i~*r *+**•* 
Palatine  hand*  of  teeth  with  a  barkwaid  projecting  angle  on  the  inner 
margin:  teeth  on  palate  wllifortn  or  neatly  a«i.     iKirmal  plate  pointed  in 

•  War  th*  ra*mr|#r*  *4  Ihw  *a4  utl»M  g«b»rm  t*Ua*l  W  T«**ameai  m*  eja> 


Jordan  and  Rvermann. — Fishes  of  North  America.         123 


front,  entering  the  notched  occipital  process,  \  as  wide  as  the  skull  be- 
hind the  eye;  surface  of  the  bones  striate  rather  than  granulate.  Eye 
small,  6  to  7  in  the  interorbital.  Maxillary  barbels  reaching  tips  of  ven- 
trals.  D.  I,  6;  A.  21.  (Cuvier  &  Valenciennes.)  Cayenne.  Like  the 
next,  known  only  from  the  original  description,  both  apparently  allied 
to  8.  troscheli.  (Named  for  C.  J.  Tern  mi  nek,  then  director  of  the  Museum 
of  Holland.) 

BagrmntrmmiHckianu*,  Cuviee  A  Valemciennrh,  xiv,  463,  1839,  Cayenne. 
Arms  trutmimckii,  GPsthm,  Cat,  v,  151,  1864,  after  Cuvier  A  Valenciennes. 
Tadtkmnu  temmmckiamu,  Biqenmann,  8.  A.  Nematognathl,  53,  1890. 

168.  SCIADEICHTIIYS  FLAYE8CENS,  (Cuvier  A  Valenciennes). 

Palatine  bands  of  teeth  with  a  backward  projection  on  the  inner 
margin.  Dorsal  plate  enlarged,  pointed  in  front,  entering  the  notched 
occipital  process ;  emargiuate  behind,  as  wide  as  the  cranium  behind  eye; 
granulations  not  extending  forward  to  eyes ;  opercle  and  humeral  process 
striate,  not  granular.  Eye  very  small,  9  in  interorbital.  Dorsal  and  pec- 
toral spines  granular,  moderately  serrate.  Upper  jaw  little  longer;  pala- 
tine bands  of  teeth  oval.  Maxillary  barbel  extending  to  middle  of 
pectoral.  Ventral  shorter  than  pectoral  fins;  adipose  £  less,  than  anal 
fin.  Upper  caudal  lobe  little  the  longer  D.  I,  7  ;  A.  18.  (Cuvier  & 
Valenciennes.)    Cayenne,    (flavescens,  yellowish.) 

BagruM  Jlatttceiu,  Cuvieb  A  Valenciennes,  xiv,  462, 1839,  Cayenne. 

Arm*  fiat**ttn*,  GCnther,  Cat.,  v,  151, 1*64. 

Tiitkumrn* Jlmtficm*,  Eioenmawn,  8.  A.  Kematognathi,  53,  1890. 

169.  8CIADEICHTHYS  XESOPS,  (Cuvier  A  Valenciennes). 

Palatine  teeth  villiform,  the  band  with  a  backward  projection ;  poste- 
rior nostrils  not  connected  by  membrane.  Dorsal  plate  enlarged,  notched 
in  front,  receiving  the  point  of  occipital  process.  Eye  midway  between 
snout  aud  preopercle ;  occipital  process  twice  as  long  as  broad,  its  tip 
mncronate,  corresponding  to  a  notch  in  the  dorsal  plate;  top  of  head 
granulated  to  front  of  eyes;  opercle  granulated  superiorly;  humeral  pro- 
cess as  long  as  high,  strongly  granulated.  Ventrals  as  long  as  pectorals. 
D.  I,  7;  A.  18.  (Cuvier  &  Valenciennes.)  Guiana.  (ftt<n>c,  middle; 
fjf,  eye.) 

lingmM  me»np$,  Civikr  A  VAi.r.NriFXSF.*,  xiv,  45<i,  1839,  Guiana. 

Ariu*  mtm>i*t  GPnther,  Cut  ,  v,  14'),  186-1. 

T<wkia*nt$  }ttr*>i>*,  Eioknmann,  S.  A.  Nftnatognatlii,  57,  1890. 

170.  S(  IADKK  HTHYS  P  BOO  PS,  (Cuvier  A  Valenciennes). 

Head  4  to  4$;  depth,  7.  D.  I,  7  ;  A.  18.  ralatine  bands  of  teeth  with  a 
backward  projecting  angle;  posterior  nostrils  not  connected  by  membrane; 
dorsal  plate  large,  buttertly  shaped,  notched  in  front,  receiving  the  point 
of  occipital  process  ;  bones  of  head  coarsely  granular.  Eye  nearer  snout 
than  to  preopercle,  1}  in  snout,  about  3  in  interorbital.  Jaws  snhoqual : 
occipital  process  broader  than  long,  mncronate  at  tip;  opercle  striate. 
Hody  slender  and  elongate;  head  depressed ;  teeth  on  roof  of  mouth  in  <» 
contiguous  patches.     Caudal  deeply  forked,  the  longer  upper  lobe  4£  in 
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body;  pectoral  epuie  \\  in  head,    riumheouaahote,  with  hlue  ;n«i*f    »tt 
dotted  with  hrowu      iKigeutnanu.)    Weat  Indira  from  l'orto  !(»*-«.  t«»  *..• 
nam  and  aouth  to  1'rrtiaiiilniro.     (  -,*..  Itcfme :  •.%  .  etc.  > 

fUyrw*  p»i—j«.  <*t  %m  A  t  it  t*<  ti«*i».  nv  4'*7.  1*i»    Gut  an*    l*orlo  Nit* 

Attm*  f-f*.  <*r«TMI«,  <'•!  .  V  II-.  I**4 

Srtmm*  pr— p«.  Hilvlik,  Mlurr*t|«-  Surinam*-,  #.„•,  1«4| 

T'H  iwOTV*  |r»  >  !••.  Kmiomaww.  *     \     Nnii^r  •«!.•! hi.  ft?.  !•'•» 

I>.  I,  7;  A.  17.  Palatine  patchca  of  teeth  with  a  hark  ward  jiff^rt  r,- 
angle;  doraal  plate  notched  in  front,  receiving  the  pt.int  nf  nfn|>ii«  j-t- 
ccam.  Kye  nearer  atiout  than  to  preopercle.  flower  jaw  longer .  •**-:•..  t* 
proce**  wider  and  ahorter  than  in  S.pn*>p».  it*  tip  retired.  dura*:  p.*i# 
nicini  or  leaw  crescent -anaiied.  Kye  nearer  anout  than  m  >  |*r>a**|.*  II**.. 
Hat,  especially  forward:  o|ierrle  atrongl>  granular,  humeral  pr**«w 
outline,  higher  than  long,  granular :  doraal  and  pec  tor  ml  «pin*  gram.*-' 
in  front,  weakly  ncrtatc  hchind  :  veiitraU  longer  than  ^  titraU  •  m  »r 
4c  Valenciennes. »    Cayenne.    1  /Hiawiaj,  the  \ernaciilar  name  at  (urtw 

feynw  p*m»i*«.  <'•  «na  A  V«i(«'ir%%i«.  ii«,4**»   I*.!*.  Cayenne 

.4n«  |  r  tiij.  lifaitua.  «'*!  ,  »,  1  •'»,  1»«.| 

T**NM«iMmay,  111-, l  «■*«*.  S     A    Vmal->cii*thl.  ft».  |WII. 


17«.  Ml  IIIKII  HTH1H  U.BIf  A**,    «\m.  r  A  V«fm*f.*frM. 

I>.  I,  7.  A.  It*.    1'alatine  hand*  of  teeth  with  an  angle  hebirid.  thr  t«v*> 
villifonn:   dorsal  plate  not< h«*d  in  front.  receiving  the  |w»mt  of  .*-*>»,  t» 
pn  tress.     K\e  turner  Miont  than  t«»  preopercle     Jaw*  r«|u.«!     d"**jl  |>  *•• 
large,  almoM  a*  w  idc  a»  the  *kull  'whmd  «•>«* ;  o  perch*  ■  trial*      t««p  ..*  i .  **: 
granular  forward  t«»  i«*twecii  c\e»;   a  triangular  *m'»oth  arri  n,   f't  ■ 
humeral  proee**.  dorsal  plate,  am)  outer  margin*  of  doraal  and  |»»«*i.r» 
spine*  granular.     Snout  .'{  in  spare  from  e\e  to  prc«ipcrc;c:  ew  '»  m    r.w 
ocular  n|tace      Mavillar\    hailtcls  scarce  I  \    reach   gill   opening      A«t  (•>« 
a  1 11 1  out  a*   long   a*   anal       Caudal   IoIn**   Miliet'iia!.  ."»•  in   the  total    t*7-i,«*t*. 
Head  If  in  the  total,  tt*»  w  idth  1  *  in  it*  length        i'n\  ier  A  V»lrm  h  tif>**a 
<fiiiana  to  the  Auia/ou.       •i4/»if<iN*v  whitiah  » 

I.  !•/»«■  .if  »•!■•,  •  i  i  -i  i    i  V  «■  i  *     •  *xi«,  \  |\    i«  ]    ;  i    I.-  .  !•  -^    Cayenne 

*  f.iy- '•■.  *,»•••.,  i  4-tii>»        S      •.     A'      •    *"■  t      '1    |'    tut.  f    I    Jh.V.,   Am « /on 

('.■•  i-it*w  w  >••  <i    ».i  \'nr..    •    i!  ' '".   I  *•  I 

T»  Vi»i««    i'1  •■     w»    ).i.ltti(«\     ■»     \     N-  m  »»    .  ■  »t»  •    I*  * 

71.  SELENASPIS,  Hlerker 

174.  h»|IM*|»|h  Hl.ttXRIttl«ll.    It!  -h 

Head  :t'  to  :tj  ;  <l*  pth.  .'•  t<-  •'•  1».  I.  7  .  A.  1*  Palatine  hatMl*  «*f  tr«  -.' 
with  a  hackuaril  pt«>|t-«t  :.^  an^It*  :  t«-«*th  all  >  illif«>rtn.  l'o*t»  r  .■:  :.  **j 
ii|kriun^*t  cmi!n-et«-d  !■;.  a  n;«  tuhraio-  "  dorsal  platf  and  «MCipita*  pt •*■»••• 
truncate  uhrrr  tln\  n.f«t.  .it  !*M<«t  in  tin-  adult:  in  the  \outi|*  th»-  i!«»T-^ 
platr  in  tMiuifW  hat  ««.t.\.\  .t  f:«»ijt ,  thf  hack^ard  projecting  anc  !•  •  #■•  t*« 
palatine  patrh«"»  ii«>t  «h  \*  I  •  •  |  ■* « 1  Occipital  pii»rrM  \  m*  wide  at  t-p  a«  a' 
hate ;  it*  length  n»«»r«*  than  :  it^  width:  it»  muUlle  «*<*arcrU  ke«-lr«l  .  ^t. 
rmken  5+10.     IknJy  elongate,  the  ueaA  \ongex  \Vt%n  ^\cja\  ^\aXaja>«Mk 
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granular ;  fontanelle  not  continued  behind  the  eyes  and  without  backward 
projecting  groove.  Plumbeous  above,  sides  silvery,  fins  dusky.  (Eigen- 
inanu.)  Coasts  of  South  America  from  Cayenne  to  Para;  common.  (Named 
for  Herzberg.) 

Sdurwi  hershergii,  Bloch,  Ichthyol.,  vm,  33,  pi.  367,  1801,  Surinam. 
IriHB  kerzheryii,  GCnthkr,  Cat.,  v,  144,  1864. 
T>tchi*nrn*  herzheryii,  Eigenmann,  S.  A.  Nematognathi,  59,  1890. 
I*im>l<»1u*  anjrHteuii,  Lac^p^de,  Hist.  Nat.  Poise.,  v,  94,  1803,  Surinam. 
lUofnu  j*7H<n«ji,  Cuvibb  A  Valbnciknnrh,  xiv,  456,  1839,  Cayenne. 
lUnjrwuirUttiH**,  MOller  A  Trobchki.,  Hora;  Ichtb.,  in,  7,  1849,  Guiana. 
Ilcjc<memaiichthy$  hymenurhimt*,  Blekkeb,  Si  1  urea  do  Surinam*;,  57,  i»U.  xi  and  xm,  1864,  Suri- 
nam. 

.  174.  SELEN ASPI8  DOWI,  (Gill). 

Head  3}  in  length.  Gill  rakers  7  + 15 ;  A.  16.  Dorsal  shield  and  occip- 
ital process  truncate,  the  former  much  broader  than  long,  the  latter  very 
short ;  the  length  of  oocipital  process  not  4  its  greatest  width  ;  fontanel le 
short,  ending  obtusely  at  a  point  much  nearer  tip  of  snout  than  front  of 
dorsal.  Young  with  dorsal  shield  reduced,  vomerine  bands  separated  and 
the  backward  prolongation  of  palatine  bands  obscure.  Panama  to  Guay- 
aquil.    (Named  for  Capt.  John  M.  Dow.) 

L, pi'triu*  <L>tct,  (Jill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1863, 170,  Panama. 
Ann*  alutuK,  Stkindachnkr,  Ichth.  Bcitr.,  iv,  19, 1876,  Panama. 
Ariut  doici,  Jordan  A  Gilbert,  Bull.  V.  S.  Fish  Cora.,  1881,  37. 
Tachumni*  Ootri,  Eiuenmann,  S.  A.  Nooiatognathi,  61,  1890. 

175.  SELES ASPIS  LUNISCUTIS,  (Cuvicr  A  Valenclennw). 

Head  35} ;  depth  5$  to  6.  D.  I,  ?  ;  A.  16  to  19.  Palatine  bands  of  teeth 
with  a  backward  projection.  Teeth  in  jaws  coarse,  conical ;  those  on 
vomer  and  palate  finely  granular.  The  patches  separate  in  young,  but 
united  and  covering  most  of  roof  of  mouth  in  adult.  Margin  of  dorsal 
plate  and  of  occipital  process  convex  where  they  meet ;  palatine  patches 
of  teeth  connected  by  the  vomerine  patch  in  front,  their  inner  margins 
not  touching  behind.  Body  rather  stout.  Head  large,  Hattish  above; 
top  of  head  coarsely  granular  in  young,  becoming  more  finely  granular 
with  age.  Occipital  process  broader  than  long.  Dorsal  plate  large,  sad- 
dle-shaped, broader  thau  long  or  longer  than  broad.  Fontanolle  crossed 
by  2  or  3  bony  bridges,  the  middle  portion  more  than  \  its  total  length. 
Darhels  short.  Purplish  brown,  with  brown  dots  below.  (Eigenmaun.) 
Surinam  to  Kio  Janeiro ;  common,     (/«««,  moon  ;  scutum,  shield.) 

.In*"  /hmuw.ii/m,  Cuvikr  A  Valknciennkr,  xv,  109,  1840,  Brazil. 

.Im».Wmm4*ch/m>,  GCntiikk,  (-at.,  v,  152,  1X64. 

l\uh lAtiru*  faitiM-Wis,  KiUENMANN,  S.  A.  Nematognathi,  63,  1890. 

176.  SELENA* PIS  PARKKRI,  (Traill). 
(Bnr.ssoK.) 

Allied  to  S.  luniscutis]  the  teeth  on  the  palate  granular.  Dorsal  plate 
large,  emarginate  in  front,  receiving  the  pointed  occipital  process;  pala- 
tine patches  either  separate  or  united  for  their  whole  length.  (Meeker.) 
Muddy  river  mouths,  Guiana  to  Para.     (Named  for  Mr.  Parker.) 
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SJmrmtfmvitt.,  T«*lLL.  at'ta    Wariii-r    ■»*•       \*M,  «l.  S77,  pi.  C,  Q\ 
|r«««^ifl«ii.  «»■  %fili«.  «  at  ,  »,  I  ■  I.  I'M 

T\mk*m**»  t—tl>'*,  Ki..»  ««•«%.  -    A    Vuial<«tt«|h|,  '.\  |»rju 
Jr«M  ywi.frMnrw.  I'l  tiiil  V  *li  «•  ll  «•!•.  »i.  111.  I^V».  Ca*/tnn«  .    MaJia 
f*.  Bt-tcaia.  N lui •<••!••  .HtinuaMk*.  '•»,  !■**,  villi  |t*l«a 


72.   NETUMA,  Hlrrkrr. 
i;;.  ftkTI  a  I  <ilU*»l<  A»M«t,  (M«kf4  >«Ub.»ki,« 

llrad  3(   to  :t|:  d«<pth  :•»  loti.     I>.  I,  7;    A.  I*.     Iftoraal  |»l»t~  crt«rtt 
ahapt'd,    not    enlarged.      Orcipltal    procrjut  aha|N*d    likr    a   rl«i«rr     lr«A«f 
emarginato  At  tip,  narrow  l\  ami  deeply  con-tncted  at  b*a*.  iu  a&afjta* 
regularly  and  atrongly  nm\ri :   it«*  middle  keeled  <»r  not .   iu  In.«ifc  l-\ 
much  greater  than    it*    hreadth.      Ilody   cylindrical    in   front,   tai^rcf 
behind      Head  greatly  dcpr«--m*d,  longer  than  hroad:  cratrr  »f  foaiat**  ~ 
over  middle  «if  »'>«•,  not  continued   backward  aa  ictiNnr.  mt«  !•»? I..ta 
region  with  1  ndge*;  up|»er  jaw  rouaiderahlt  proje<  ting;  lip  »  mU;   <•«« 
riue  teeth  111  ftinall  pate he*  01  wanting:  palatine  p«trhr«  triaiigalar    pro- 
duced backward     tiuiaua  to  Itahia.    iKigenuiaint. i    •  ym mJi»,  laig*.  <«•*%. 
helmet.) 

.IrMiyrrtihiMt,  l  •  »lla  A   Ytlftf  If  ♦*»?»,   \\.  Ml.  |.|    4.T.   IM".  Guiana  » 

.!>!■•  yr-wf •••<•>••.  «•'  *tni«.  «'*t  .  ».  r»:t  l~  I 

flM4«wnM  fr*»t *»■••••■    l.i  •!*«»■*.  *»   A    N«m*liiKtMllila  •§"».  !•■■• 


Huriuam  to   llahia.     1  Kigt'tniiaim  >     iWntfn«t  narrowed:  <<!»•••    L« 

,!'•«•  rfrx'iiuiMi,  i'i  »  iik  A  \  »i»s-if»*iB.  1%.    .-.  !■•■-.  Cayenne 

7*  it«Hw  .yt >i«  (m  »*••••*  •  '•   im.i.  I.i  .1  %■««%,  S.  A    Voiat<v  a'tii   •»•.  !*»■ 

I7».  MTt  «l   PI  Bll.    H-.-A  1 

Head  H  to  I*  in  length  :  r\r  I  to  ||  in  head.  It  to  If  in  internet!  la  r  *| 
body  little  broader  t  ban  high:  •  -audal  compreMAed :  head  drprr***'*!.  ami* 
iti  width  It  to  W  in  it- Itii^th:  «  Mtli  of  mouth  '.»i  to  'Ji.     D.  1,7:  A    !■(<• 
Ji».     Domal  pUt«*,  rirM'rnt  hlia|M-d,  imt  rnlargnt.     I'alatuie  l»aud«  o(  |«vik 
fiithout  hat'kuardi'xtrtmioii.    T«*«'th  \  illiform.    Occipital  procr***  «  td#«t  at 
il^  ha-ie.     Int«'tiif1»it.il  rrk'n.n  gr.itiiilai,  01  if  Miiooth.  thr  fontaur^e  »  itt 
out  a  ^roo\r.      rn«ttrn»t   na-al  oprmii^n  imt  rounrctr«l  h\  a  mr-m^rat^r 
Kotitaio'llv  not  pt«Mli|.«*i|  ha<  k«at«l  a*i  a  t;riMi%r.     Maxillar)  KarlvN  irj«  b 
iuk'  to  l»a«M*  of  \»iitt.iN.     i  >■•  ipitul  piiiif^t  krrlr<lt  not  much  lun^rr  t!kaa 
hroa«l .   *ntHii  ••.iiirl)   lmi^i  r  th^ii  ••\r.  di*pri-«ard(  a  Iart^r  anliarv  |»«rr. 
dor*al  *«piiif  It  m  ln-:i'l.  ^t.iinil.iti't!  on   it-  ha«al  half  111  front,  •trial*  «•& 
tiiilf^.  ^hisltt  1  \   — Ti.ii*-  U-Kiiiil:    a«l:|Mt««>  longer  than  d«ir*al  An.  t«irr  10 
lout;  a-  lni;li.  ]»♦  •  t«>r.i!  -pi t,.   I«r..ml«i  l*n t  not  longrr  than  domal  •piur.  ita 
iiiiit-r  iiiat^iii  « ««ii-pit  umi-Iv  M-ii.it«d:    w  n  train  much  a  holier  than  |*cU>- 
ial- :    ai. a*   .1-   lit^'li   .1-   Ii'ti,:;    tamU!    1     to  ii  tu   I  bo  Un^th.      8arti 
Mf'lei  '/m'mim.  doll  lit  fill. 
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Sftuma  ttmbia,  Blebkkr,  Yoral.  Med.  Ac.  Wet.  Amsterd.,  xiv,  382,  1862,  Surinam. 

A,  iMA  dubuu,  OP  nth  t  a,  Gat.,  v,  144,  1804. 

Tackuunu  dubuu,  Eiqenmann,  S.  A.  Nematognathi,  69,  1890. 

180.  NETTJMA  KE88LERI,  (8teindachner). 

Head  large,  3};  caudal  not  }  head;  fontanelle  obtuse  behind.  A.  17. 
Shields  of  head  coarsely  granular;  barbels  short,  reaching  base  of  pec- 
torals. Altata  to  Panama ;  not  rare.  (Named  for  Dr.  K.  P.  Kessler,  author 
of  the  Ichthyology  of  Turkestan.) 

Ann*  krmLeri,  Stkindaciinbr,  Icbth.  Beltr.,  iv,  24, 1876,  Altata;  Panama. 
Ann*  faufcr*,  Jordan  A  Gilbert,  Bull.  U.  S.  Fish  Gomm.,  1882,  40. 
Tackuunu  keulen,  Eiqbnmahn,  S.  A.  Nematognathi,  69,  1890. 

181.  NETUMA  INSCULPTA,  (Jordan  A  Gilbert). 

Head  4.  A.  18.  Eye  <H  in  head ;  Fontanelle  gradually  narrowd  behind, 
becoming  a  narrow  groove  nearly  reaching  occipital  process ;  dorsal  and 
pectoral  spines  subequal,  H  in  head;  fins  pale.  Panama,  (innculptua, 
sculptured.) 

Aritu  mKutphu,  Jordan  A  Gilbert,  Bull.  U.  8.  Fish  Com.,  1882  (1883),  41,  Panama. 

182.  NETUMA  PLANICEP8,  (8teindachDer). 

Head  31  to  4.    A.  17.    Shields  of  head  rather  coarsely  granular ;  barbels 
very  short,  scarcely  reaching  pectoral ;  oaudal  a  little  shorter  than  bead ; 
interorbital  area  flat  and  smooth;  fins  dusky.    Altata  to  Panama;  not 
rare,    (planus  9  flat;  -ceps,  head.) 
AriuM  planicrp*^  Bteindachner,  Ichth.  Beitr.,  iv,  26, 1876,  Altata;  Panama. 

188.  NETTJMA  PLATYPOiJON,  (GUnther). 

Head  3$.  A.  18.  Shields  of  head  finely  and  irregularly  granular,  the 
granules  not  in  lines.  Inner  margins  of  palatine  patches  of  teeth  straight ; 
fontanelle  continued  abruptly  backward  as  a  groove;  anterior  margin 
of  dorsal  spine  sharply  serrate ;  body  rather  elongate,  the  top  of  head 
with  an  unusually  large  smooth  area.  Gulf  of  California  to  Peru; 
generally  common.  (rrXari'c,  broad;  noyuv,  beard,  the  barbels  being 
widened  at  base. ) 

AriuM  pfaiypyrii,  GCnthkr,  Cat.,  v,  147,1864,  San  Joae  de  Guatemala. 

Ari«*  pUUtfptt^m,  Jordan  A  Gilbert,  I.e. ,44,  1882. 

Titckimr** pluiypogon,  Eioemmann,  8.  A.  Nematognathi,  71,  1890. 

184.  NETUMA  08CULA,  (Jordan  A  Gilbert). 

Head  3}.  A.  18.  Mouth  small,  with  thick  lips ;  occipital  process  narrow, 
its  edges  almost  parallel  until  abruptly  widened  at  base ;  median  keel  well 
developed;  fontanelle  broad  and  shallow,  becoming  a  narrow  groove 
behind,  nearly  reaching  occipital  process.  Shields  coarsely  and  sparsely 
granular;  interorbital  space  nearly  plane,  with  smooth  ridges;  barbels 
short;  fins  blackish.    Panama;  scarce.    (onculutt,  diminutuve  of  o#,  mouth./ 

.IriiuMirNiiu,  Jordan  A  Gilbert.  /.<-.,  1882,  46,  Panama. 
Tacktmnu  omculm*,  Eioenmann,  8.  A.  Nematognathi,  74,  1890. 
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i«u.  srrt'iA  nurrrnU,  (Jar*»a  *  «iiiw#t, 

Head  3|.  A.  IK.  Mouth  rather  large;  vomerine  te*th  ralfar? 
palatine  patcbea  miiall;  barbrla  rather  nbort;  ocripital  pi  if—  •k**.\ 
broadly  triangular,  with  concave  tidaa,  tbe  l»a*e  abruptl;  *  rv»*>u«4 
median  keel  well  <li'v«'lnpc<l :  foutanellc  broad  and  ftbaliuw.  witL  •  u*.*s  • 
groove  behind,  urarly  reaching  occipital  proreaa;  shield*  ro*gfcfc*i-  •  *"■ 
nmootbcr  tbau  in  S.  kra$\cri ;  barbel*  1  at  her  short ;  caoilal  abor.  I;  .1 
brad,     i'aiiaiua;  iicarce.     (»')«t'ui,  reduced;  «••»«,  tail.) 


Anm*  rimWwrn;  Juml'A*  A  (Mi  VI  at.  I   i  ,  «.'..  IM'i,  fc>»0*m«. 

73.  HEXANEMATICHTHYS,  Milker 

|h«.  HKXASIIATHHTIU*  NJ.lV    In.  ..«•. 

•  £ia  •'uriiM.) 

Head  :i\ :  depth  ft.     I).  I,  7  ;  V   I.ti;  A.  Hi.     liody  rathe*  eloegmu.  a»« 
coinprciMicd,  tapering  into  the  slender  tail:    head   subeouic,  deprn—  f 
Hattmh  ahovr;   maxillary  barbel  nearly  aa  long  a*  the  bead .  gill  ■■*» 
brauea  broadly  united,  forming  a  narrow,  free  fold  across  the  i»tha»a« 
occipital  process  with  a  median  keel,  long,  about  t  bead.  its  tip  cva*»\ 
fontanelle  forming  a  narrow  groove;  top  of  head  comparatively  saaooib 
humeral  process  urarh  *  the  leugth  of  I  ho  |»ertoral  spine:  caudal  sVwj-i 
forked,  the  upper  lolie  the  longer.     Steel  blur,  sides  and  belly    tiJirrt 
lower  tins  pale.     L.  21  inches.     Cape  Cod  to  Tela*:  common  snuta**t*: 
along  the  saudy  coast,  the  most  abtiudaiit  of  the  salt-water  caiAsbea  <•: 
the  Cm  ted  8  tut  en  count,  and  the  only  otic  of  tbe   TaiMfimru*  type  fuai : 
much  north  of  the  Tropic  of  Cancer,     \Jrh;  cat.) 

.Nhrti /#*••.  I.i««tt«,  *•»•!.  Sal  .  VA.  \n.  **■;.  it''..  Charleston.  %  C 

.|n»t  ^iT-ffi,  (<  (iu  t  \tir«  n>>t.    \»,  "4.  IM«»,  New  York  .  Charleston 

Arm*  -»«l»~»fi,  Hi  %TtlVI,  «4l,<,i  '•'i.   l-'-l 

At*m»  *  (m*ii.  u,  lUian  A  «»!■  %ii-.  |*fi*     Ai     Nal    *■  i    Pb)U.  I-V ,  .-«  .  lodiaoul*    IfiM 
ln»i  -fm*4'n,  <;i  Hritrn.  <  it  .  »,  l?i,  1*M 
.I'm*  f > U*  mul  *>***'*.  Ju»:>4«  A'«<L»rar   *«»i.    {•>•.  H",  l"M 

|h7.  H»:\OK«ITI<  HTN1*  SFKItM.  MiuaUW. 

Head  li}.  A.  1m.  Heud  flat,  depre*»*cd  iu  fmnt,  it*  *ln«-Ms  nun*'} 
granular:  occipital  pnicenn  wider  than  long,  with  a  hlunti«h  kerl .  f.*. 
tauelle  o|ieu  t«»  .iIhi\  e  the  p<»*t«*rior  liiatgiu  of  the  eye.  With  a  deep  U*«  t 
waidexteiidiiiu  gioow:  hurl»cN  reaching  nhghtly  Im-voiiU  baarof  |i«t*j;*i* 
tnineiiue  teetli  111  'J  iniiull  <»\ute  pat<  hen :  <-acli  j«»uied  to  a  larger  palati.** 
patch:  anllurx  |Mire  Urge:  gill  takem  ,*»  t-  12.  Paired  tin*  du»k>  witbu. 
ranuiiia.     <  Nauifd  fur  Dr.  Sceinaii.  who  obtained  tbe  type) 

(r.-f  •..- i«,   <;' *THt  *   1  «i     v  M*.  |»m,  •  Centra!  America  " 
r>fc  *•«•>§  •»'■••  »»».   I:i|«ma%h,  •»     \    S   mi!   Kt.Atbi.  ?•.  I*"" 

l^v  N»\|M.i||Tl4  HTIM^  JOKIUM.    htffiuiM,  a  Kir**™*"* 

Head  3i.     A.   1K      Kuthcr    rubunt  .    iiiteiuilutal  aiea  tlat  and  •nn»vtb . 
•hieltU  of  head  finch   und  •tpur'MNx    uratiiilar  :  operrle  *uiootb:  ticeipita* 
procem*  about  a*  Jong  an  head,  witu  au  uuu»ua\\>  %\iarv  ^*^'*  l«^\aaw.\% 
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continued  as  a  deep  groove  to  base  of  occipital  process  ;  maxillary  barbels 
reaching  axil ;  snout  blunt;  vomerine  teeth  in  2  small,  separate  patches, 
contiguous  to  the  larger  palatine  patches ;  gill  rakers  6  +  9.  Caudal 
deeply  forked.  Inner  surface  of  paired  fins  black.  Panama ;  two  speci- 
mens known.    (Named  for  David  Starr  Jordan.) 

Tuchimtnu  jordani,  Eioenmaxn  A  Eioknmann,  Proc.  Cal.  Ac.  8ci.,  1888,  142,  Panama  ;  Eiqen- 
mann,  S.  A.  Nematognathi,  79,  1890. 

189.  HEXANEMATICHTHYS  CEBULESCENS,  (Glinther). 

Head  3}  to  3 if.  A.  17.  Palatine  patches  of  teeth  small,  scarcely  larger 
than  the  vomerine  patches  which  are  oval  and  widely  separated  on  median 
line;  occipital  process  broader  than  long;  head  J  as  wide  as  long;  eye 
6}  in  head,  2  in  snout,  3  in  interorbital  width  ;  maxillary  barbels  to  mid- 
dle of  pectorals;  occipital  process  keeled,  subtruncate  posteriorly;  dorsal 
spine  2  in  head ;  pectoral  spine  equal  to  head  without  snout ;  upper  caudal 
lobe  about  as  long  as  head.  Steel  blue ;  fins  largely  black.  West  coast 
of  Guatemala.     (U  tint  her.)    (Latin,  bluish.) 

Arm*  cxruletce**,  GCntiier,  Cat.,  v,  149,  1864,  Rio  Huamuchal,  Guatemala. 

190.  HEXANKMATICHTHYS  GUATEHALEN8IS,  (GUnthor). 

Head  34 .  A.  18.  Palatine  patcheo  of  teeth  much  larger  than  vomerine; 
fontanelle  almost  obsolete,  ending  between  the  eyes,  and  not  prolonged 
into  a  groove ;  head  |  as  wide  as  long ;  body  slender ;  fins  mostly  dusky ; 
oaudal  about  as  long  as  head ;  body  slender.  Mazatlan  to  Central  America ; 
not  rare. 

Arhu  g*atenudenri$t  GCnthkr,  Cat.,  v,  146,  18G4,  Qu  ate  mala;  Chiapas. 
Arimr  guatemalauu,  Jordan  &  Gilbert,  J.  c,  48,1882. 

191.  HEXANEXATICHTHY8  ASSIMILIS,  (GUnther). 

Fontanelle  short  and  narrow,  ending  midway  between  tip  of  snout 
and  middle  of  dorsal  plate;  head  $  as  wide  as  long.  D.  I,  7;  otherwise 
essentially  as  in  //.  guatemalensi*.  (Giinther).  Atlantic  coast  of  Central 
America,  ascending  streams.     (assimiliH,  similar.) 

AriHJuiMwuliA,  GCntiier,  Cat.,  v,  146,  1804,  Lake  Yzabal,  Guatemala. 
.IriiM  oM»mi7u,  Jordan,  Proc.  Ac.  Nat.  Sci.  Phila.,  1883,  281. 

192.  HEXANEMATICHTHYS  KUB1NANEN8IK,  (Blocker). 

Head  3$;  depth  6.  D.  1,7;  A.  18.  Palatine  bands  of  teeth  without 
backward  projecting  angle;  teeth  all  villi  form,  those  on  the  palate  in  4 
patches,  the  vomer  and  palatine  patches  sometimes  contiguous.  Granula- 
tions of  the  head  continued  forward  to  between  the  eyes.  Fontanelle  not 
continued  backward  as  a  groove ;  interorbital  area  without  ridges ;  adipose 
fin  about  as  high  as  long,  shorter  than  the  dorsal  fin.  Depth  of  head  1';  in 
its  length;  width  H.  Eye  5£in  the  head,  2, ';  in  the  interocular,  less  than 
2  in  snout.  Occipital  process  not  longer  than  broad,  not  conspicuously 
keeled.  Snout  depressed ;  upper  jaw  little  longer  than  lower.  Vomer  and 
palatine  teeth  contiguous.     Maxillary  barbels  reaching  to  the  base  of  the 

f.  N.  A. 10 
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pectorals.    Opercle  smooth.    Dorsal  spin*  shorter  than  the  pectoral  apt** 
shoot  2  in  the  head,  granulated  111  front,  striated  on  sulee;  ea«4ai  I  >» 
length    Surinam.    (Blocker). 

ffiMWMlyMf  tmtmmmim^,  HLt«tlft,V«T»l.  MM.  \1»4   Wrt    A »<wir t.S»i.  !■«■*.  *«*■*•»■ 

Jn—  nimiini OraTHii,  «'*|  ,  *,  Un.  I  MM 

1,  Ki*ji«a*aa,  M.  A  M*wato«aslfcl.  s|.  |S»» 


IM.  gKXAStlATH  NTNYM  »AHfCKPBALr«.  (OsaiWr 
Head  4f .    A.  21.    Interorhital  area  with  4  very  rough  granulated  nda*m 
(smoother  in  9  ):  shields  of  head  coarsely  granular :  vomerine  aod  palatiaw 
teeth  on  each  side  con  ri  urn  t  in  a  small  roundish  patch,  gill  mee»bra**e» 
not  forming  an  angle* ;  foutauelle  continued  backward  as  a  groove  to  t«a» 
of  occipital  process;  spines  high;  the  dorsal  li  in  hrad.     Fins  bla*k«sa 
Panama  (wrongly  ascribed   to  the   Hawaiian   Islands  1      <<Wi'.  ruwgk 
srfaJUV,  head) 


Arm*  im+fitfhiht,  <.r«THta.  <  «i  .  »,  1«4.  IM,  Oshu,  aefafvslh;  ft* 
Arms  iinnit\m*%  J..fti>A«  A  liililli,  I  ...  M.|i*l. 


1*4.  ■KXASfKatTlt'HTHfH  UMtfirtrsULfft.  Kic«aaua»  A  Kicmmm 
Head  3|.    A.  20.    Allied  to  //.  da$fctph*lu»,  but  with  the  granular  n4g*» 


on  the  head  largely  obscured  by  thick  skin;  occipital  process  as  loag 
as  broad,  its  margins  roues ve;  fontanelle  produced  as  a  deep  |fnoit 
barbels  short:  gill  rakers  short  and  thick,  4  +  5:  •pineasbort;  nnsdoeky 
Panama.     (Kigenuisnn.)     {long**,  loug;  can*;,  head.) 

r*iiNnu  l>my**fJk-ilm;    Kh*K«MA««    A    El<«C«a*ft*,    Pru»     «•!    A'     »rl  ,   !•**.    141,    Paaam* 
El4l*«Aft*.  i»    A    N*  mat<  fcn*tln.  ».:,  I*"! 

lt&.  HfcXASKHTH  HTHYH  HrUlHPHIH,  <«>m#f  A  V*W~ .-»»-. 

Head  3*  to  4  ;  depth  M  to  «.     I).  1.7;  A.  19  to  21.     Palatine  band*  *-f 
teeth  not  continued  bark  ward;  teeth  all  villiform.    Teeth  ou  the  paist* 
in  2  patches.     Kje  fuiiall,  aUmt  10  in  the  leugth  of  the  head;  fontanel 
not  continued  an  a  gr«Mivc.     Sides  of  the  dorsal  and  pectoral  spines  graa 
ular;  fontanel  le  an j»  11  la r   l»chiiid,  its  posterior  portion  separated  bt    a 
bridge  and  not  ending  in  a  groove;  interorhital  region  with  4  ridge* 
intermaxillary   baud  of  teeth  J  times  as  w  ide  as  deep,  palatine  pew-bas 
of  teeth  less  than  diameter  of  eye  in  width,     liar  hels  wlliform,  the  saai 
illary  barbel  reaching  l»eyond  base  of  pectoral ;  mouth  inferior,  the  lip* 
thick;  no  axillary  ]M>re.     llody  ulender ;  head  broad,  depressed.     Sum 
to  Para.     (Kigenmauii.)     (ruya,  wrinkle  or  roughness;  'pis*,  spine. ) 


.Iniirvfufwv.  ri  \nk  a  \  Air»i  u««r«,  11,  77.  IM".  Cayeaa*. 

Ar*m»  r^Mfuu,  i',\  \  t  li  I  ». «  *  t  .  %  .  l'<*  .  1  **4 
r*iK*rwn^)'UM,    l<I.IMKKV<>     A      Nf  fl*»t  •  •fc'bftflil.   *»"..  I  »*■» 

IM.  HI:\IM:«ITI(  HTHls  rMBlfcUTT*,  (iiiKrl  TaVarWaaw 

This  specie*  or  \ariet>  i»  very  c1om»  to  //.  reetipisb, differing  as  follows 
Teeth  on  the  paUte  m  2  patches.     K\e  small,  about  10  in  the  length  of 
the  head;  fontanrlle  not  continued  as  a  gtouve.    &\deaof  tWa  dorssA  and 
pec  tar  ml •/une*  striate:  foutauelle  broadly  t\>undeA  WVvad\  \xA*reaa^toa«N 
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band  of  teeth  6  times  as  wide  as  deep;  palatine  patches  \\  diame- 
ters of  eye  in  width  and  length.  (Eigenmann.)  Surinam  to  Maranhao. 
This  form  is  regarded  by  Eigenmann  as  a  subspecies  of  the  preceding. 
As  the  two  inhabit  the  same  waters,  phrygiatus  should  be  either  a  distinct 
species  or  an  extreme  of  individual  variation,  (phrygiatus,  embroidered 
in  gold. ) 

Ariu»  pkrygiaUu,  Cvvieb  A  Valenciennes,  xv,  79, 1840,  Cayenne. 

Arius  phrygiatu*,  GCnthbe,  Cat.,  V,  156, 1864. 

Tachimnu  rugitpmia  phrygiatnf,  Eiqenmann,  S.  A.  Nematognathi,  84,1890. 

74.  TACHYSURUS,  Lac^pede. 

197.  TACHYSUBUS  NUCHALIS,  (GUnther). 

Head  4;  depth 5.  D.  I,  7;  A.  21.  Teeth  on  palate  large,  granular;  no 
teeth  on  vomer;  occipital  process  triangular,  as  long  as  broad,  obtusely 
keeled ;  groove  of  fontanel le  not  reaching  base  of  occipital  process ;  pala- 
tine teeth  in  2  subtriangular  patches  which  sometimes  meet  in  front ; 
maxillary  barbels  nearly  reaching  tip  of  pectorals.  Dorsal  spine  slightly 
serrated  on  both  edges  H  in  head;  adipose  fin  shorter  than  dorsal;  pec- 
toral spine  as  long  as  dorsal  spine  and  stronger.  Guiana.  (Gunther.) 
(nuchalis,  pertaining  to  the  nape.) 

Ariiunuchalu,  GCntheb,  Cat.,  v,  171,  1864,  British  Guiana. 
Tackimru*  nucholis,  Eioenm  ANN,  S.  A.  Nematognathi,  86, 1890. 

198.  TACHYSURUS  FISSUS,  (Curler  A  Valenciennes). 

Head  Sin  length;  maxillary  barbels  reaching  almost  to  the  middle  of 
the  pectoral  fin.  Teeth  on  the  palato  granular;  no  teeth  on  vomer;  gill 
membrane  not  forming  a  free  margin  across  the  isthmus.  Head  broader 
than  high.  Soft  portions  of  the  head  not  pitted.  Surinam.  (Eigenmann.) 
(Ji$8us,  split.) 

Ariutfimut,  Cuvier  A  Valenciennes,  xv,  107,  1840,  Cayenne. 

Ariutjbsu*,  GCN1HER,  Cat.,  v,  172. 1804. 

Tachitmnu  Amu,  Eigenmann,  S.  A.  Nematoguathi,  88,1890. 

Arms puncttculatw,  Cuvier  A  Valenciennes,  xv,  108, 1840,  Buenos  Ayres. 

199.  TACHTSUBUS  SPIXII,  (Agassi*). 

Head  3}  to  4;  depth  5  to  5}.  D.  I,  7;  A.  21.  Palatine  bands  without 
backward  prolongation.  Teeth  on  the  palate,  granular  ;  no  teeth  on 
vomer;  gill  membrane  not  forming  a  free  margin  across  the  isthmus. 
Head  broader  than  high,  more  than  3  in  the  length.  Axillary  pore  much 
smaller  than  nasal  opening.  Pectoral  spine  reaching  halfway  to  the 
posterior  third  of  the  ventrals,  or  shorter;  upper  jaw  projecting;  poste- 
rior margin  of  the  eye  about  in  the  middle  of  the  head.  Occipital  pro- 
cess greatly  narrowed  behind,  its  width  at  tip  not  more  than  £  diame- 
ter of  eye.  Teeth  on  the  palate  large,  granular,  20  or  fewer,  some 
of  the  posterior  ones  usually  much  enlarged.  Body  compressed;  head 
narrowed  forward,  fontanelle  narrow ;  not  interrupted,  continued  as  a 
deep  tapering  groove  to  near  base  of  occipital  process.  Maxillary  barbels 
variable,  long.  Brownish  above,  silvery  below,  sometimes  dotted.  Coast 
of  Guiana  and  Brazil,  south  to  Santos;  common.  (Named  for  Jean  Bap- 
tiste  8pix,  of  Munich,  explorer  in  Brazil.) 
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JWJmAm  «A*h»,  t*rtx.  lu  Akamu.  <.rn   ?»|^.    |-i«    Hrwil.  I».  !••■»,  fcajnatariat  Im.:     •  -* 

IVmImAm  •ff  m,  AukMii,  U»n.  H|w.  piar    |km*lla  1 »,  1*3*  aft*r  *f  u 

!*■•*■»—*•  y*n«.  Kl<4i«Mt«v  H.  A.  NVfn*tt*gi»athi.  «.  l«»i 

.JriM  arvMftu,  Crvna  A  V«LI«riBM«M,  %%,  |«4,  IM».  C  a  ft  DM. 

^rw^fMH^HTMIK,  <YM  ,  i,  172.1  MM 

.IrmUinpt,  (JCkTBift.  Cat.,  >,  171,  IM4.  British  Ouiana.  Trinidad 


«0O.  Tlf  HTM  Ml  %  HCLASOMX  •■.w.n.»t 

Head    4*.    I*.  10:  A.  21.     Palatine  teeth,  h hint mh  cmira!  .  att)!an  j-.  • 
large.     Ikiraal  apitte  ae  long  a*  fium  front  of  eye  to  gill  opening     |  — ^^ t -.. - » 
•pine  nearly  a*  long:  shield*  of  heail  finely  granular.  gn«»»r  ..f  f..Ma 
nelleuot  quite  reaching  occipital  pr«>re»« ;  orbital  r  i  in  of  eye  not  fir*  at-.  •  • 
fioa  all  more  or  leaa  dlackiah:  inner  aurfai'e of  ventral  M*rki>b      l~v 
coaata  of  Out  ral  America;  Kio  Motagua  Htuutheri;  Panama    Nnu.U*  l 
ner).    Our  apeciiiietia  from  Kio  Ahome,  on  the  wmI  coaat  of  Me*  no,  |U.  < » 
Maxatlan ;  thr  original  ajiecimena  fiom  the  eaat  slope  of  M uatrmala.      It    • 
poaailile  that  the  Pacific  Coaat  f.rm  maj  he  •!  liferent  frmu  tl.c  on*.:.* 
mtlumopm*.     According   to   limit  her,   the  an  liar  j    pon-   in    ■««{«•*»•  a  •    .• 
uearly  aa  large  an  the  uotitril.     In  our  apecimeua  the  pole  i*  uimb  ••**-#«• 
than  the  noatril.     (m«>'i<  .  black;  rmr,  foot  «>r  teutral  tin) 
.in**  mAamymi,  <;r%Titta,  <  *i  .  v  172.  1*4,  kio  afotagua 

tOI.  TU  HIM  Ml*  rfttTHII.  "*t»n..by|.a*f 

Head  3i ;  A.  2.V     Palatini  teeth  granular,  coamrr  than  in  T  »*:«•*»••• 
pectoral  apine  reach  in  k  at  leaat  halfway  to  middle  of  \mtraU  .  ja«a  •&•> 
«s|ual ;  occipital  procea*  not   greatly  narrowed  Itehind  :    gill  rakt  re  h»:  4 
ami  elender,  4  -f  II  ;  gill  membrane*  united  to  lathum*.  *itb"nt  (t~  a  k: 
gin ;  anllary  poii*»iuall.    >  Kigi-nmanu.)     Panama.     tKor  Ik'ualiu*  1  u.-'.- 
Aimtriau  connul  it  Panama.  » 
In*.  r«pftu.  ?»t»  im»» -n*i  ».  1  !>    lu  iir  ,  n  .  .  •.  I"7»-,  Panama. 

7*i|i*W«r«a    furlktt,   l.l.l  *■»»*%.  *»      \     NrluJlt    .Ml  atl.i,  '■•,  I  fP* 

it.  Tit  HIM  HI  *»  T4MIOI.OM*.    •  «m.f  ai»-l  tal-i.  .»*.,  • 

A.22or  211.    Teeth  mi  the  palate  granular,  the  patches  without  bark*  a?*! 
projection;  no  teeth  on  \omvr;  gill  membrane  not  foruiing  a  fur  mar*  i. 
acroaa  the  milium*.     Mead  broader  tli.iu  high:    Mift  portion*  nf  the  r»r*d 
pitted:   length  ol   head  to  end  of  occipital  prove*-*  little  lea*  than  -»  lb  tt* 
length,  gtalitilai  |»ortion  ,  longer  than  ftiiiotitb  |M»rtn*li  of  the  head       Ul 
tanelle  imt  contented  .»-  a  i:i<Mive.     Manila!)  bar  In*  U  r\tru«lin^   lv«ft«o 
middle  of  |M*ctorai-*      ('.i\i*tiiif        (*u\ier  A    Valeucienoe*. )     •  r«ir«««*»«« 
|i«M:k-uiarke«l. ) 
ir.M  i  pi  .  «i  !"■  •  it «  %  V  ti  •  *♦  ii»»m,  \i    I  *    :»•".  Cayrocc 

|iiil(i>.'    m    ti^'Hil.  <l<        »      1T.I  "'I 

iot.  TKHlslKIs  «t  I.TIKID1  ATI'S    •••it>il>rr> 

lb-ad  4  in  toti!  ..i.k'rl,     nVj.th  :•!      1»    1    7  .  A.  27  ,:•.  22 ».    lUrt«*U  •!•••!  t 
n«»t  ira«!jini;  g.il  <'|..  i..i.^,   t««-tli  «»t.    p.i!ate  grauular.  }»a%e«l.  ;n  2  «ma!i 
ham]*,    njije/y  M-|iarat«d   uii  tnediau    \iiiv  .   (ouVaucWe  \m\i^  *av\  www*  . 
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reaching  almost  to  occipital  process ;  bones  of  head  roughly  granular 
and  sculptured ;  occipital  process  as  long  as  broad;  fins  pale.  Rio  Bay  - 
ano,  near  Panama.  An  ally  of  T.  fiirthii,  apparently  distinguished  by  the 
longer  anal  fin.    (Kner.)    (mult  us,  many;  radiatus,  rayed.) 

lUt.jmA  arioult*,  Kmkr.  Sitzb*»r.  Akad.  Wfoa.,  MUnchen,  1863,  227,  not  of  Cuvier  A  Valenciennes; 

ami  Kner  A  Steindaciikkr,  Bayer  Akad.,  1804,  47. 
AriHA  inuMrrvliahi*,  GCitthkr,  Gat.,  v,  173, 1864;  (after  Kuer),  Rio  Bayano. 

75.  CATHOROPS,  Jordan  <fe  Gilbert. 

Gah<>™p$,  Jordan  A  Gilbert,  Bull.  U.  8.  Fish  Comm.,  1882,  64,  (hypophthahnH*). 

This  group  is  closely  allied  to  the  typical  section  or  genus  of  Tachysurus. 
It  is  distinguished  chiefly  by  the  slender  and  numerous  gill  rakers  and  by 
the  low  insertion  of  the  eyes,  suggesting  the  genus  Hypophtkalmus.  The 
two  species  are  American,    (nadofxiu,  to  look  down  ;  &V,  eye.) 

a.  Upper  jaw  much  produced;  breadth  of  mouth  2%  in  head.  htpophthalmus,  204. 

art.  Upper  jaw  scarcely  produced;  breadth  of  mouth  2  in  head.  oulosus,  205. 

204.  CATHOROPS  HTPOPHTHALMUS,  (Steindachner). 
Head  3$.  A.  22.  Body  elongate ;  head  long,  narrow ,  depressed ;  palan- 
tine  teeth  small,  bluntly  conic,  almost  granular;  vomeriuo  bands  widely 
separate,  each  confluent  with  the  large  palatine  band,  which  is  not  pro- 
duced backward ;  both  jaws  thin,  depressed,  with  narrow  bands  of  teeth ; 
hartals  very  long;  the  maxillary  reaching  near  middle  of  pectoral  spine; 
dorsal  spine  long;  pectoral  shorter;  dorsal  shield  small;  occipital  pro- 
cess snbtriangnlar,  longer  than  broad,  its  sides  concave,  its  middle 
angular  but  not  keeled;  font  an  el  le  long  and  narrow,  not  quite  reaching 
occipital  process;  shields  of  head  rugose,  with  reticulating  furrows.  Fins 
mostly  pale.     Eye  small,  placed  low,  its  middle  below  level  of  angle  of 

month.  L.  14  inohes.  Panama,  rather  scarce,  (i*™,  below;  o^aX^r, 
eye.) 

Ann*  hftix'phthnlmw,  Steinpachner,  Ichth.  Beitr.,  iv,  31,  pi.  x,  1875,  Panama. 
205.  CATHOROPS  OULOSUS,  (Eigonmann  A  EiRomnann). 

Head  3}.  A.  23.  Hody  slender;  head  broad,  depressed ;  width  of  head 
1J  in  its  length;  occipital  process  about  as  broad  as  long,  obtusely 
keeled :  fontanelle  narrow,  continued  backward  as  a  groove;  bones  of 
head  rugose:  eye  oblique,  its  center  over  posterior  end  of  mandible,  on 
level  of  angle  of  mouth;  barbels  reaching  nearly  to  middle  of  pectoral; 
jaws  very  thin;  no  vomerine  teeth:  palatine  teeth  widely  separated,  in 
very  narrow  bands,  the  teeth  obtusely  conical;  gill  membranes  united, 
with  free  margin.  (Jill  rakers  12  +  30,  U  times  diameter  of  eye;  pectoral 
pore  large;  spine  slender,  rather  long.  Panama.  (Eigonmann.)  (guloau*, 
large-mouthed.) 

Tiuhvmntn  j/nIimhi,  Ki«;knmann  A  Khjkmmann,   Proc.  Cal.  Ac  8<*l.,  1H8H,  14f»,  Panama;  Khikm- 
mann,  8.  A.  Ncmntofrimthi,  !«,  IMo. 

76.  ICTALURUS,  Rafiuesquo. 
(Channel  Cats.) 

IrlalnrMH,  lill'IXKXQlil!,  Trlith.  Oh.,  fil,  1*2<\  [maculat**  —punctata*). 

Ellu<p*%  KwIMKMJCE,  /.  <\,  fil,  <»i<|'-m/<i/m*). 

SynKkoglamU,  (Jill,  Ann.  Lye.  Nut.  Ht*t.  N.  Y  ,  1859,  30,  iben<lUi=pMttctatiu). 
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Body    elongate,   alendrr,   rotnprraaed    posteriorly.     Head   •lottaVf  aa4 
conical.    Hupraorcipital  liotir  or  prupe—  prolong!  backward,  ita  i>r 
ginatrd  apex  receiving  the  acuminate  Anterior  point  of  the  —road  iai*t 
•piual,  thi»  forming  acontinuoim  Ihhiv  bridge  from  thr  brad  to  tbe  «Wr*a 
npine.    Mouth  Hiuall,  terminal,  thr  up|irr  Jaw  longtr.     Terth  aab«Ut*.  ji 
a  abort  hand  on  each  jaw.     Ihtraal  tin  high,  with  our  long  »ptD«.  aa»! 
initially  ♦»  ray*.     A«1i|n»m<  fin  o\er  posterior  portion  of  anal      A»aJ  t» 
loiilC.  with  -"»  to  !C»  ray «.     Ventral  tin*  each  with  I  ■implr  and  7  bra**!*** 
ray*.     Pectoral  tin*  each  with  a  atout  apine,  retrormc  artratr  wttbio.  a**! 
alio nt  9  rayn.     Caudal  tin  elongate,  deeply  forked,  thr  lohra  pointed,  lb* 
npprr  thr  longer.     Coloration  pale  or  mlvrry.     Freeh  water*  of  Nona 
Amrrira;  It  apeciea  known:  thr  timt  of  thr  Catliahra  aa  imn|      TWj  ax» 
active  flabe*.  frequenting  capecially  river  rhannrU  and  ripple*  ta  lair* 
Htrranm.     < /| ■#• « .  tmh  :  «.4 ''<.i,m,  cat :  hence  more  correctly,  Irkikf+lmrms 

•    Anal  An  »•  n  l-iiu.  it*  •«•>  in-arl«  *  ,  it*  l-«|t.  !!■  rm%»  -2  to  V*  n  a-  •»■  a,  aw 

•m    Anal  An  «li«'»t.i    it-  !««■  ."•  t .  '£'» 

a    lWil»U  l*.fj|c.  •  it'frliiii;  >  ••h»ii|*  rainy  l*»i-i*.l  (til  <*|'Hit»f ,  aaal  t%f  wmI'i  a**tf  ^ 

»«  a»^»ft  •.  »" 
**    Bat l«  l«  «liort.  Ihr  l.<bk'*«t  unit  r«*y  htttg  fill  "f»timg.  aa*l  *»••  !•  «#  2*» 

■aairtMaiax  9m 
tO€.  H'TaMBl'H  M  RtiTI  ft,    U^nn 

(I'm  t  iLrniiMii  Cat  i 

Head  aniall.  about  4«  in  length:  depth  4  in  adnlta  to  5f  in  i»«tc 
Anal  tin  extremely  elongate,  itahane  nearly  i  the  length  of  thr  l^wly  •  with 
out  caudal):  it*  rav*  X*  to  X*  in  number.  Kve  amall,  vbolh  anterior,  th* 

•  a  w  ■ 

middle  of  the  head  Ik-iiij;  liehtnd  ita  |»o*trrior  margin.  Slo|»c  from  do r*»: 

to  unoiit  »otiie\«  hat  eonra\c.  especially  in  adult*.     Perioral  apine  ratter 

long:  humeral    apine    atout.  «hortt<*h,   not    reaching  middle  of  prrtwra! 

■pine.     Skin  tlim.    Coloi  **il v«*ry.  plain,  or Minirw hat  apot te«l.    Hire  rath* r 

large,  reaching  a  weight  of  o\«*r  to  |>otinda.     (Mho  to  lowland  ?>&*■  .  nut 

very  common.        imrmtm*.  forkeil.) 

!%•%*/  -fa*  '**   */«..  I.f  -»■  i-  i..    •>  i*ti»  »t  \  \*\»  *i-  i* t»u.«,  n,  \vs  1*1(1.  New  Orleans 
/  1  i!>r»i  <■■». <af»f    J      ■  (X    v'.!:p»fcT,  *»»f.ij-i«    !■*•.  1»» I 

Anttmntt  fw    !.*■•.<.     %THI.     ■    %'      '■.    l'<.l*'  I 

lSBm*l-Ut  .i_aVi».  |:«ihi-    i   t.:r. *ai<.  Pi.-    A      N*t   Si    Itula  .  I»M.  2*,  Rio  Grande  Ti,- 

V*.  ■  .T  An  I  -  .- 

-«:.  MTlMKlH  Pt^lTiTtH.    lUfliw*,o* 
■  imiii    •   «t     Wiiiti  «*»t;  Itlif    •*»»  ) 

Head   I:    depth   .'•      Anal  -."»  to  3o.     Head  rather  amall.  narrnn  .route  \ 
alMi\r.  ini  ih:it  tli«>«-\«-  i«i  !ittl«"  ti^aier  the  up|it-r  than  thr  lowrr  i»titlinr 
K\e  laii»«-.  the  tin<l<l>  |m*i ?. i  of  the  length  of  the  head  Iteing  near  ita  |«iM 
tenor  margiii.   M«iiith  -m.i'l     ItailieU  h»ng.  tlo-  maxillary  harhrU  reaching 
unite  or   !«••«•  1.»  \ •  >ffi«l   ^:!1  m]m  iiiiij*      Spmen  long.     Humeral  prorra*  h»og 
aiid    ftetiiler,    ti  ■ . r «■    th.ii.    ■     t ?.#■    length    of  the  pectoral  ftptnr.  which  u 
«trong!\    *>err.i!««l    '••  '    •  •!       <  ••!•»!    li^ht  oli\ace<iua  alMi\e.  the  *idr«  |»ale 
•  •r  -i!\ery.   .it  •:    .tie  n-r    i.  \.i\-  with  irregular  »mall.  round,  dark  atwit* 
Pn*  often  witt.  ilitk  «iij  ti^'t       Imm)\   rather  long  and  »lendrr.  Itark   lutlr 
eie\ated       Ki\«r-  ••('  r!..-  <. ii.it    Lake  region  ami  Miaaiaaippi  Valley  afcd 
at  reams  tributan    t«>   the   uulf  of   Meiico:  generally  abaodaat  in   the 
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channels  of  the  larger  streams,  especially  southwestward.  It  reaches  a 
weight  of  20  to  25  pounds,  and  is  an  excellent  food  fish,  not  inferior  to  the 
Black  Bass.    Variable,    (punctata,  spotted.) 

Siimnu  punctahu,  Rafixisqce,  Amer.  Month.  Mag.,  1818,  359,  Ohio  River. 
Fehtkxtunu  punctata  Jordan,  Bull.  U.  S.  Nat.  Mua.,  x,  1877,  76. 

PSmelodm$  camdafuroat**,  Ls  8uBVB,  Mem.  Mas.,  v,  152,  1819,  Wabash  River,  Mississippi 

River. 
Pfmelodas  cxntUmxns,  RArnfESQUR,  Ichth.  Oh.,  63,  1820,  Ohio  River. 
Amimnu  oamdafurcttttu,  GCnther,  Cat.,  v,  102, 1864. 
PimetoduM  macniatun,  pallUhu,  arncntinus,  argynu,  with  varieties  erytkropUra,  marginatum  lateral**, 

Inuopierm,  RAriMKSQUS,  Quart.  Jour.  Sci.  London,  1820,  and  Ichth.  Oh.,  62,  etc.,  1820,  Ohio 

River. 
PimdodMsfurdfer,  Gurixa  A  Valenciennes,  xv,  139,  1840,  Surinam,  by  error. 
Pimdodus  gracilis,  Houoh,  Ann.  Rept.  Regents,  Albany,  1852,  26,  Somerville,  N.  Y. 
Pumdodma  mhxs,  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1858, 170,  Rivers  of  Texas.      (Type, 

Not.  843,  845,  and  846.) 
SfnechogUxmis  beadtti,  Gill,  Trans.  Lye.  Nat.  Hist.  N.  T.,  1859,  2,  St.  Catherines,  Ontario. 

(Type,  No.  5115.) 
Pimelodu*  kouahi,  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1859,159,  Somerville;  Ogdensburgh; 

Poxburg,  Penn.    (Type,  No.  1532.) 
PimdoduM  m<ya{op«,GiRABD,  I.  c,  161,  Black  Warrior  River ;  Bigsby  River,  Alabama. 

(Type,  No.  1532.) 
Pimeiodus  grade***,  Girard,  1.  c,  161,  Prairie  Mer  Rouge,  Louisiana.    (Type,  No.  1511.) 
Pumetodu*  kamtmmdi  and  notattu,  Abbott,  Proc.  Ac.  Nat.   Sci.  Phil  a.,  1860,  568,  Port   Riley. 
Ictalmru*  stmpsom,  Gill,  Proc.  Bost.  Soc.  Nat.  Hist.,  1862,  43,  Platte  River. 
Tctahms  rotrnttus,  Jordan,  Ball.  U.S.  Nat  Mas.,  x,  1877, 76,  Cairo,  Illinois.    (Type,  No.  2056.) 

208.  ICTALURU8  HERID10NALIS,  (G anther). 

Head  5 ;  depth  4.  D.  I,  6 ;  A.  28  or  29.  Similar  to  I.  punctatus,  but  with 
the  barbels  shorter,  the  longest  only  reaching  gill  opening.  Brownish 
above,  with  blue  reflections,  silvery  below.   Rio  Usnmacinta,  Guatemala. 

* 

(Uiinther.)    (meridionalis,  southern.) 

Amhtrva   meridional*,  GCnther,  Cat.,  v,  1864,  102,  and  in  Trans.   ZoUl.  Soc.  Load.,  1808,  473 
Rio  Usumacinta,  Guatemala. 

77.  AMEIURUS,*  Kafinesque. 
(Horned  Pout.) 

Xmrittnts,  Rafinesque,  Ichth.  Oh.,  65,  1820,  (c*pr<n*=natalis). 
«nmwi,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  231,  {nigrilabru). 
//atutor,  Jordan  and  Evermann,  subgen.  nov.,  (lacuttru). 
Ammrus  or  Atneiuru*,  corrected  spelling. 

Body  moderately  elongated,  robust  anteriorly,  the  caudal  peduncle 
much  compressed.  Head  large,  wide;  supraoccipital  extended  backward, 
terminating  in  a  more  or  less  acute  point,  which  is  entirely  separate  from 
the  second  interspinal  buckler;  skin  covering  the  bones  thick.  Eyes 
rather  small,  but  developed.  Mouth  large, the  upper  jaw  inmost  species 
the  longer.  Teeth  in  broad  bands  on  the  premaxillaries  and  dentaries; 
band  of  upper  jaw  convex   in  front,  of  equal  breadth,  and  without 

•The  Horned  Pout  are  "dull  and  blundering  fellows,"  foud  of  the  mud  and  growing  bc*t  in 
weedy  ponds  and  rivers  without  current.  They  stay  near  the  bottom,  moving  slowly  about 
with  their  Itarbel*  widely  spread,  watching  for  anything  eatable.  They  will  take  any  kind  of 
bait  from  an  angle  worm  to  a  piece  of  tomato  can,  without  hesitation  or  coauetry,  and  they 
seldom  fall  to  swallow  the  hook.  They  are  rery  tenacious  of  life,  opening  and  shutting  their 
mouths  for  half  an  hour  after  their  heads  have  been  taken  off.  They  spawn  in  spring,  and  the 
old  fishes  lead  the  young  in  great  schools  near  the  nhore,  caring  for  them  as  a  hen  cares  for  her 
chickens.  "A  bloodthirsty  and  bullying  set  of  rangers,  with  ever  a  lance  at  rest  and  ready  to 
do  hauls  with  their  nearest  neighbor.1'— Taorsaa. 
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backward  prolongation  at  the  angle.  Dorsal  between  the  pectorals  and 
ventrals  higher  than  long,  with  a  pungent  spine  and  about  6  branched 
rays.  Adipose  fin  short,  inserted  over  the  posterior  half  of  the  anal. 
Anal  fin  of  varying  length,  with  15  to  35  rays,  the  usual  number  being 
20  or  21.  Caudal  fin  short,  truncate  in  typical  species,  more  or  less 
forked  in  those  species  which  approach  the  genus  Ictalurus.  Ventrals 
each  with  1  simple  and  7  branched  rays.  Pectoral  fins  each  with  a  stout 
spine,  which  is  commonly  retrorse  serrate  behind.  Lateral  line  usually 
incomplete.  Species  very  numerous,  swarming  in  every  pond  and  slug- 
gish stream  in  the  Eastern  United  States;  especially  characteristic  of 
quiet  waters;  1  species  (A.  cantonenau)  in  China.  The  species  are 
variable  and  not  easily  distinguished.  Those  in  which  the  caudal  fin  is 
forked  make  an  approach  to  the  genus  Ictalurus.  The  lack  of  connection 
between  the  Bupraoccipital  and  the  interspinal  buckler  is  the  only  char- 
acter by  which  these  species  can  be  separated  from  Ictalarua,  of  which 
group  Ameiurus  should  perhaps  be  regarded  as  a  section.  (&,  privative; 
fieiovpoz,  curtailed;  the  caudal  fin  not  notched.) 

H  austor,  (haustor,  one  who  swallows) : 
a.  Caudal  fin  lunate  or  forked;  occipital  process  produced  backward,  not  falling  far  short  of 
the  interspinal  bones;  species  of  large  size,  approaching  IctalitrM;  coloration  more  or 
less  grayish  or  silvery. 
h.  Anal  rays  25  to  35;  humeral  process  very  short  and  blunt,  usually  covored  by  akin, 
about  3  a  length  of  pectoral  spine.  lacustris,  200. 

bb.  Anal  rays  usually  20  to  22  (19  to  24). 

c.  Base  of  anal  fin  longer  than  head;  head  rather  narrow,  the  bony  occipital  bridge 
almost  complete.  lupus,  210. 

cc.  Base  of  anal  fin  much  shorter  than  head. 

d.  Humeral   process  strongly  rugose;  head  and  mouth  narrow  in  young,  becom- 
ing very  broad  in  the  adult.  catup,  211.- 
dd.  Humeral  process  slightly  furrowed;  head  narrow.                            DUQESI,  212. 
bhb.  Anal  very  short,  of  about  16  rays,  its  base  not  |  length  of  body  and  little  more 

than  %  head;  head  broad,  with  long  barbels.  okebciiobxknsis,  213. 

Amciurits: 

<to.  Caudal  fin  entire,  truncate  or  very  slightly  marglnate  behind.    Eyes  well  developed. 
Coloration,  brown  or  yellowish,  not  silvery. 
r.  Anal  fin  long,  of  22  to  27  rays  (counting  rudiments),  Its  base  more  than  ^  body. 

/.  Hoad  and  body  elongate,  the  back  high,  the  head  much  longer  than  broad;  pecto- 
ral aDd  dorsal  spines  very  long.  xrebenhus,  214. 
//.  Head  and  body  robust,  the  back  low,  the  head  not  much  longer  than  broad, 
pectoral  and  dorsal  spines  moderate.  matalib,  215. 
ee.  Anal  fin  modcrato  or  short,  of  15  to  22  rays,  its  base  4  to  6  In  the  body. 

g.  Lower  jaw  projecting;  auul  rays  20.  YrLOABlS,  216. 

gg.  Lower  jaw  not  projecting. 

h.  Body  rather  robust,  the  depth  in  the  adult  3%  to  4%  in  length;  head  not 
very  flat  above. 

t.  Pectoral  spines  long,  2  to  2%  in  head;  anal  rays  more  than  20. 

XBBULOSrS,  217. 

it.  Pectoral  spinas  short,  2%    to  3  in    head,  longest   in  young.      Anal    fin 

shorter,  of  17  to  19  rays  counting  rudiments.  MSLAS,  218. 

kh.  Body  slender  and  Urn*,  varying  with  ago,  tho  depth  5%  to  8  times  in  length; 

head  in  adult  broad  and  very  flat;  anal  short,  usually  with  18  or  19  rays; 

a  broad  dusky  shade  across  the  base  of  dorsal  which  is  rather  high. 

PLATTCSPHALUS,  219. 

GRONtAS,  (yputvii,  a  cavern): 

aaa.  Caudal  fin  entire;  eyes  covered  by  thick  skin. 

j.  Color  chiofly  black.  JnoiXLABUS,  290. 
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Subgenus  HAUSTOR,  Jordan  A  Evermann. 

209.  AHEIURUS  LACUSTBI8,  (Walbaom.) 

(GATrimi  or  thb  Lakes  ;  Great  Fork-tailed  Cat  ;  Mississippi  Gat  ;  Florida  Gat  ;  Flannel 

mouth  Cat;  Hath  em  ko,  or  Ugly  pish.) 

Head  4  in  length;  depth  5;  distance  to  dorsal  spine  2].  D.  I,  5;  P.  I, 
9;  A.  28  (25  to  32).  Body  rather  stouter,  head  much  broader,  lower, 
and  more  depressed  than  in  Ictalurua  punctatus,  its  greatest  width  J 
its  length.  Iuterorbital  space  6omewhat  more  than  i  the  length  of  head. 
Width  of  the  month  abont  i  head.  Eye  moderate,  wholly  in  front  of 
middle  point  of  head.  Top  of  head  covered  with  a  thicker  skin  than  in 
punctatus,  so  that  the  bones  are  nearly  concealed.  Upper  surface  of  the 
head  quite  tiattish;  so  that  the  eyes  are  much  nearer  the  upper  than  the 
lower  surface  of  the  head.  Barbels  long,  all  black,  the  maxillary  barbel 
reaching  beyond  head.  Humeral  process  very  short  and  blunt,  covered 
by  skin,  a  little  more  than  }  the  length  of  the  pectoral  spine.  Caudal 
deeply  forked,  the  upper  lobe  rather  longer  and  narrower  than  the  lower ; 
dorsal  a  little  nearer  snout  than  adipose  fin.  Anal  base  as  long  as  head. 
Olivaceous  slaty,  growing  darker  with  age;  sides  pale,  without  dark 
spots;  anal  dusky  edged.  Saskatchewan  River  and  Great  Lakes  to 
Florida  and  Texas ;  abundant  in  all  large  bodies  of  water,  especially 
in  the  Mississippi  and  the  Great  Lakes.  One  of  the  largest  of  the  oat- 
fishes,  reaching  a % weight  of  150  pounds  or  more.  {Iacu8trisy  living  in 
lakes.) 

Godot  lanutri*,  Walrahm,  Artedi  Pine.,  1792,  144,  Arctic  America,  based  011  the  Mat  hem  eg, 

or  Land  Cod,  of  Pennant. 
Pimthxlm  nigritxm*,  Lr.  Scetr,  Mom.  Mil*.,  v,  153,  1810,  Lake  Brie;  Lake  Ontario. 
PitneloihtM  ui,jre»rtn*%  KiriiAitiMON,  Fauna.  Bor.  Amer.,  in,  183I»,  134,  after  Le  Sueur. 
PimrlinlH*  binrtrtli*,  Ki<'iiari>s«>n,  I.  <-.,  135,  1836,  Pine  Island  Lake. 
Aminru*  bor*alis%  GfNTHER,  Cat.,  v,  100, 18«>4;  JORDAN,  /.  c,  84,1877. 
Irt,ilnrn»  l<trn*tritt  Jordan  *  Gilbert,  Synopsw,  108,1883. 

Aminrtu p.,mlmynt»,  *  Hr\n,  Proc  U.  8.  Nat.  Mud.,  1879,  28ft,  St.  Louis.     (Type,  23388.) 
hiiilHru* ponderoim*,  Jordan  A  Gilbert, Synopsis,  189, 1883. 
Icitduru*  ftfe/ruvriM,  Jordan  A  Gilbert,  Synopris,  882, 1883. 

210.  AMEHR18  LUPUS,  (Girard). 

Anal  23.  Body  rather  slender.  Head  narrow,  longer  than  broad,  its 
width  43  in  length,  being  less  than  its  length  above.  Dorsal  spine  much 
nearer  snout  than  adipose  fin.  Base  of  anal  longer  than  head.  Pectoral 
spines  long  and  slender,  dentate.  Barbels  long.  Supraoccipital  bone 
almost  meeting  the  interspinal ;  the  relations  of  the  species  therefore  very 
close  to  Ictalurus  punctata*.  Dusky  olivaceous,  sides  silvery.  Rio  Nueces 
and  Rio  Pecos,  Texas  ;  a  rather  doubtful  species,  apparently  in  termed  iate 
between  Ictalurua  punctatua  and  Ameiuru*  catun.     (hipua,  wolf.) 

IHntflttfa*  Ihj,h*,  Girard,  Par.  K.  R.  Expl.,  x.  211,  1858,  Rio  Pecos;  Jordan,  I.e.,  83,  1877; 

GrKTMER,  Cat.,v,l0l,lHf.4. 
IrtaluruM  /n;>im,  Jordan  &  Gilbert.  SyiiopHin,  107, 1*83. 


•  Amium*  p*mdtn#H*,  ltaan,  diw.ritiwl  from  tl»o  Mimiwippi  River  at  St.  Lou  in  from  a  npocimcn 
6  fiH't  long,  weighing  1N»  pnundfl,  i*  probably  a  giant  example  of  thin  Mpwio*,  from  which  it 
diner*  only  in  the  pnt«oiire  nf  3f>  iinsil  niya.  In  1  kjhm  imenn,  whirh  we  refer  to  .1.  btnutri*, 
we  run nt  i"),  27.  28.  and  32  ray.  We  net;  no  reason  for  doubting  tin*  identity  of  the  "Land  Coil," 
or  Mathemeg  of  the  Hudson  Bay  region,  with  imriuru*  nujncana.  This  northern  Kpociea,  called 
bcrtalk  by  Richardson,  in  tho  original  lacustrti  of  Walbaum. 
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ft  I.  AIEltllHCATrH,«(UB«M*<. 

(Wain  Cat  ;  4'mabvki  C*t  or  tai  rwtaear  i 


Body  stout,  slender  in  the  young,  the  head  tiaroming  eioeaaively 
in  the  adult.  Hart**!*  long,  except  naaal  barbel ;  raoiUI  An  deeply  forked, 
the  upper  lobe  the  longer.  Humeral  proeese  mora  than  ♦  the  leagta  ** 
the  spine t  extremely  rugose.  Anal  rays  21  ( 1W  to  22 1 ;  haar  of  anal  M  t» 
5  in  length.  Domal  An  inserted  nearly  midway  between  adipua*  fla  a*4 
snout.  I'ale  olive  bluish,  silvery  below  without  dark  epota  hot  ewe»e 
times  mottled  or  clouded.  I*.  2  feat.  Delaware  Kiver  to  Teia*.  »erj 
common  in  the  coastwise,  at  reams  and  swamps,  especially  al*»ut  t'haaa 
peake  liay  and  in  Florida  :  aleo  lately  introduced  into  the  Harm  mew  u»  aad 
8an  Joaquin  rivers,  where  it  is  l»ecoming  abundant.  (Low  Latin.  mIh. 
eat.) 


•.  I.i««  n  a,  >.  »rt.  IT> ;  \+**4  o«  Ox*  CM!*  «f  rtirafcy.  < 
aJU»t,  which  u  a  ru.l.  ft«ur*  i.f  ta#-  aialt,  ur  "a^Am*,"  furai  .*  Iki  ajwfca. 
«rn  pert  of  America 

•aWAu.  I.r.  ?*i  ii  a.  MrM   Mm,  »,  to.  lilt.  Dataware  River 
r.  <•!■*■!•.  If.*.  \i    Nat  *i.  Phi  la..  IhSB.  Its.  Pot  a  max  River 
Jm«i>a«,  /«,»•,  |M77 

.,  j..an««  a  <;iL«t»r,  4YMOINU,  nrr.  ism. 

...  t'„n.  IT-,    Am   Phil  Hor..  |*7<i.  4«*.  Neuae  Rivar.  J.>a»««  f  *  .  «i  |a— 
rt«.  J»ai>A%  A  OiiaikT.  *yn»|aia,  |rr7(t*a.t 

<  ••r»,  IT.--   Am  Phil  *»  ,  |Oi.  4««.  Potomac  Rivar    Jua»A«.f  *  .  a£  l«rr 
Mvn  Ivpim*,  J..kiia«  4  ««n  •rat.  >*n..|*t«,  1<C.  I*K1 

l<a«liinM  ■  irm>»f .  ao«l  /  i«ruH«u,  !*tAi  irta,  Hm-tj  I.«*ra*Arr  <*-«at?.  fa  .»?•.  !•**,  Lamm 
tcr  County.  Pa. 

tit.  AVKII'Rt  H  »t'<*»l.  IWaa. 

Allied    to  A    catm»,  hut    with    narrower    head,  it*  width  T*  in  length, 
humeral  procea*  alight  ly  furrowed,  not  atnmgly  rugoae  aa  in  .1    <«fa« 
caudal  deeply  forked.     Color   pluutliniun,  ail  very  below.     1>    l.«i;  A    •'! 
liio  Turbio,  (ftianujiiato,  Mexico,  wmt  of  the  Sierra  Madre        I«  A\ft*+U» 
I'uges,  a  naturaliat  and  teacher  in  (itianajtiato.  \ 
Uww  Amf-m.  Ill  »*.  IT  I*     I    •»  Nat.  Mn*  ,  \*V*,  ,n»l.  Rio  Turbio.  Guanajuato      iTji*   fc. 

ill.  Ilrll  KIH  OKI.M  HORKKXHIH,   IUil|«iai 

Thta  s|mh*i«n«  ia  kiio\%n  only  from  »  figure.*  no  ileacrtptifin  ha\ing  btvn 
ptihhnhed.  'I  Lin  ti^urt*  «»ho\%n  tht*  form  of  Amttmrma  osfaa,  tl**«  camtal 
deeply  forked.  harl*«*l<«  lon^  and  «U-ndrr,  the*  tina  low,  the  anal  trM  abort. 


•  Wi-  it..tnitif«  t?i-  -,:-'■*         .  ■  f  l.itii.»ua.  ft  r»fl»>  r  th«-  flfurr  .■#  t*»t*mby  oa  »li»»  •*  if  m  I. 

«Hh    f««a'*-»    ■ I   !■   *      .'    tt>>  a  iu!t  .  f  wl.i- !i  •|«<-i*-a  vfll  .tnavrr*  U>  4*a4*«i'}  •  a»   ««»i 

an  I  f*irl>  ii. dt  It-  •  t.  •  r   ■:£!■  '  fc'iir»       <  »l.-f »  •  ftali  «•»  In  m  tb«>  "  N-irta«ra  |*rl  <4   Aa«rvA. 
at><l  h*«l  a  n.    itt   ^    iti.     f  »t  t'.-  r-i-      '.;i««»I'-«  «miti<*r  nf  iU«'«a  uf.  t'Tjaa^u*  aa«|4»«ai 
una  ri«  tu«,  rt  | ,«  . !  .    •  ,  .»    •  i  .i^«   t  •  i.i.»  •«!•  r*  |-m*il. "       It  r»»  ba»  a  Uafta  -4  £  l«rt      Tl* 
ad ii it  f»ifni   •  *i  •■!  »•■ «        '  t       |*'*-bi   «|>- i.«  •N'uinU  id  Ibr  r<4timaf,  aa«l  l»a*  a  avi«r 

aA>Mitli  th*'i  ai.t      rr.tr      '   ri-    f  <«•  <i!h-fti  •imiwik  i«lln|  wmimav  t>«  «"«^».  f>\«a  tk« 

K»»»  tu  M   JiJr.'.<    «r.  r»t' .     •    :.  \*f  r  it,  fr-  in    I -ut  «r  Ab* •«  «•!  i».»  cbararf«r  by  what  IW  t»« 
ran  tv  |»«iti«r|«   •»i*r4'.|       |f  A    )  **•  r>  <i  r  'tuti.  iti*   •  »th>ru  1-jrm  a*af  riaal  aa    tmnm^ 

'trwmtruK,  th«-  b    f*!.-  rr,  x»    I     ilT»« 

•<  Ik* 
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apparently  of  15  or  16  rays  and  much  shorter  than  head,  the  spines  small, 
the  occipital  bridge  apparently  complete  as  in  Ictalurus  (to  which  genus 
it  may  belong),  and  the  color  entirely  black,  as  is  the  case  with  nearly  all 
fishes  in  black-water  swamps;  The  type  is  from  Kissimee  River,  near 
Lake  Okeechobee,  in  the  everglades  of  Florida. 

Ictaluru*  oieedtofomMf,  Heilprix,  Trans.  Wagner  Inst.  Sci.  Phila.,  i,  1887,  pi.  18,  Kissimee 
River,  Florida. 

Subgenus  AMEIURUS. 

214.  AHEIIRIS  EREBEXNUS,  Jordan. 

Body  rather  elongate,  compressed,  the  depth  about  4&  in  length.  Dorsal 
region  rather  elevated;  the  head  quite  long  and  narrowed  forward,  4  times 
in  length  of  body.  Head  more  narrowed  than  in  A.  natal  is ;  width  of 
head  in  front  of  eye  little  more  than  i  its  length ;  width  of  the  mouth 
about  i  length  of  head.  Greatest  width  of  head  contained  H  times  in  its 
length.  Dorsal  fin  slightly  nearer  the  snout  than  the  adipose  fin,  unusually 
high,  its  spine  long.  Pectoral  spines  strong,  about  i  as  long  as  the 
head.  Anal  fin  long,  deep,  nearly  £  the  length  of  the  body,  of  22 
to  24  rays.  Adipose  fin  large;  caudal  fin  rather  short,  truncate  behind. 
Jaws  subequal.  Supraoccipital  process  but  little  free  behind.  Color 
black;  belly  paler;  fins  and  barbels  black.  Coast  swamps  and  black- 
water  streams  from  New  Jersey  to  Florida.  Close  to  A.  n  a  talis,  but  with 
narrower  head  and  longer  spines.  (lpe(3evvb{,  color  of  Erebus,  which  is 
very  black.) 

AmeiuntM  ertbemuu,  Jordan,   Ball.  U.  S.  Nat.  Mu*.,  x,  86,  1877,  St.  Johns  River,  Florida ; 

Jordan  A  Gilbert,  Synopsis,  105, 1883. 
Amimrus prodhulim*  Cop*,  Proc.  Ac.  Nat. Sci.  Phila.,  1883, 133,  Batstoe  River,  N.  J. 

215.  AMEIURUS  NATALI8,  (Le  Sueur). 

(Yellow  Cat.) 

Anal  rays  24  to  27.  Body  more  or  less  short  and  chubby ,  sometimes 
extremely  obese  (var.  natalis),  sometimes  more  elongate  (var.  liridus). 
Head  short  and  broad;  mouth  wide,  the  jaws  equal  (var.  lividus),  or  the 
upper  jaw  longest  (var.  cupreus).  Yellowish,  greenish,  or  blackish.  Great 
Lake  region  to  Virginia  and  Texas,  and  southward;  generally  abundant, 
extremely  variable,  and  running  into  several  varieties. t  (natalis,  having 
large  nates,  or  buttocks.) 


*  Except  that  the  caudal  fin  in  said  to  ho  rounded  rather  than  truncate,  A.  pn*thi*tiu*  agree* 
with  .1.  nWwMMMJ,  with  which  we  think  it  will  prove  identical.  Greatest  width  of  head  equal 
to  depth  of  body;  eye  small,  6  in  intcrorhirul  width;  dorsal  spine  inserted  much  nearer  tip  of 
snout  than  adipose  flu  ;  pectoral  spiuet<  a  little  larger  than  dorsal  Hpine  ;  maxillary  barbel  reach- 
tug  middle  of  pectoral  Hpine ;  humeral  process  extending  a  little  farther  ;  Mack,  whitiHh  Ih>1ow  ; 
An*  black;  pectoral  and  ventral  pale  at  base;  head  3%;  depth  i\4.  I).  I,  0 ;  A.  24  to  27. 
BaUtoe  River,  New  Jersey. — Cope. 

t  These  varieties  have  been  thus  diagnosed: 

a.  Dorsal  considerably  nearer  snout  than  adipose  fin. 

6.  Jaws  equal;  spinet  very  short;  anal  rays  2o;  colors  yellowish  brown.     Ohio  River  to 
Arkansas,  North  Carolina,  aud  south.  uvimm. 

bb.  Jaws  unequal,  the  upper  the  longer. 

«.  Anal  rays  24  or  25,  the  flu  rather  low,  its  base  3*£  In  body,  nape  not  swollen. 

<t  Colors  pals,  yellowish  brown.     Mississippi  valley  and  south.  cuprxus. 
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Pimelodu*  nalalit,  Le  Sueur,  Mem.  Mus.,  v.,  154, 1819,  North  America. 

AmimruM natality  GCnther,  t,  101, 1804  ;  Jordan,  I.  c„  86, 18T7. 

Stiunu  livitlus,  Tar.  fuacatu*,  and  Silurtu  cupreu*,  Rafinksquk,  Quart.  Jour.  Sci.  London,  1890;  48, 
51,  Ohio  River. 

Pimelodu*  felhtu*  tt  antonitnns,  Girard,  Par.  R.  R.  Expl.,  x.  209,  1858,  Canadian  and  San  An- 
tonio rivers,  Texas.    (Type,  No*.  924  and  923. ) 

Pimelodu*  cahu,  Qirard,  Proc.  Ac.  Mat.  Sci.  Phila.,  1859, 159,  Aux  Plaines,  Illinois. 

Pimehxht*  cupreouie*,  Girard,  /.  c,  1859,  159,  Aux  Plaines,  Illinois.    (Type,  No.  1497.) 

PimrloduH orwauM,  Richardson,  Fauna  Ror.  Amor.,  m,  132,  1836,  Lake  Huron. 

Pimelodu*  cupreux,  Rafinrsque,  Ichth.  Oh.,  65,  1820,  Ohio  River. 

Amiurun  wtialis,  Jordan  A  Gilbert,  Synopsis,  105,1883. 

Amiuru*  f»o/«,  Cope,  Bull    U.  8.  Nat.  Mum  ,  xx,  35,  1880,  Little  Wichita  River,  Texas. 

Amehtru*  bolli,  Jordan  &  Gilbert,  Synopsis,  881, 188:)  ;  this  form  has  rather  longer  spines  than 
usual  in  natali*,  approaching  erebmnun. 

Ammru*  natalU  anaiit,  Jordan,  I.  c,  1877, 81,  Arkansas  River.     (Type,  No.  31088.) 

216.  AHEIURUS  VULGARIS,  (Thompson). 

Anal  rays  20.  Body  moderately  elongate ;  depth  4i  to  5  in  length;  head 
3}  to  4.  Barbels  long ;  month  wide ;  head  longer  than  broad,  rather  nar- 
rowed forward ;  profile  rather  steep,  evenly  convex ;  dorsal  region  more  or 
less  elevated.  Lower  jaw  more  or  less  distinctly  projecting;  in  other 
respects  scarcely  distinct  from  A.  nebulosus,  with  which  it  may  inter- 
grade.  Dark  reddish  brown  or  blackish.  L.  18  inches.  Vermont  to  Min- 
nesota and  Illinois,  chiefly  northward  ;  not  rare,  {vulgaris,  common, 
which  is  not  true  in  most  of  its  range.) 

Pimelodu*  vulgarti,  Thompson,  Hist.  Vermont,  138,  1842,  Lake  Champlain. 

Ptmelodu*  dekayi,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1859, 160,  Oswego,  N.  Y.    (Type, No.  1513.) 

P.meUMluMailurus,  Girard,  Pac.  R.  R.  Expl.,  x,  210, 1858,  L.Amelia,  Minnesota.  (Type,  No.  904.) 

Amiuru*  ar/nn»*,  Jordan,  I.  c,  1877, 88. 

Amiurun  vulgaris,  Johdan  &  Gilbert,  Synopsis,  105,1883. 

217.  AMEURIS  NEBrLOSIS,  (Lo  Sueur). 

(Horned  Pout;  Common  Bullhead;  Small  Catfish;  Schuylkill  Cat;  Sacramento  Cat.) 

Body  rather  elongate  ;  depth  4  to  4 1  in  length.  Anal  fin  usually  with 
21  or  22  rays,  its  base  4  in  body  ;  dorsal  fin  inserted  rather  nearer  adipose 
fin  than  end  of  snout.  Upper  jaw  usually  distinctly  longer  than  lower. 
Humeral  process  more  than  £  the  length  of  pectoral  spine,  which  is  rather 
long.  Color  dark  yellowish  brown,  more  or  less  clouded,  sometimes  yel- 
lowish ,  sometimes  nearly  black .  L.  18  inches.  Great  Lakes,  Ohio  Valley , 
eastward  to  Maine,  south  westward  to  Texas,  and  southeastward  to 
Florida.  The  common  bullhead,  or  Horned  Pout  of  the  North  and  East, 
abundant  in  every  pond  and  stream  ;  also  introduced  about  1877  into  the 
Humboldt,  Sacramento,  San  Joaquin  and  Gila  rivers,  where  it  is  now 
excessively  abundant.     Variable,     (nebulosus,  clouded.) 

Pimelodu*  ntbulmi*,  Lf.  Sueur,  Mem.  Mus.,  v.  149,  1819,  Lake  Ontario. 

Pimelodu*  atrariw,  I)k  Kay,  N.  Y.  Fauna:  Fish.,  185,  1842,  Wappingera  Creek,  Dutchess 
County,  N.  Y. 

ihi.  Colors  dark,  black  or  groeniah.     Great  Lako  region,  north  and  east. 

cmrosus. 
or.  Anal  2t>;  rays  low,  its  ha«v  Vi  in  body:  spines  weak;  nape  more  or  less  swollen 
and  elevated.     Alalwinia  River  to  Texas,  antoniensir. 

ccc.  Anal  27,  its  base  •i,1aiu  length,  itw  rays  high,  more  than  %  bead;  spines  strong, 
nape  not  Nwollon.     Little  Red  River,  Ark.  analis. 

aa.  Dorsal  npiue  inn  Tted  nearer  adipose  fin  than  tip  of  snout,  the  posterior  part  of  body  thick- 
ened and  shortened;  jaws  subequal.    Great  Lakes  to  North  Carolina  and  sonth. 

NAT  ALII. 
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Amiurus  onto*,  Jordan  A*  Gilbert,  Synopsis,  104, 1883. 

Pim*l<*lu*felut  Aoassiz,  Lake  Superior,  281,  1850,  Lake  Superior. 

Pimetodua  vnlpecultu,  Girard,  Ptoc.  Ac.  Nat.  8ci.  Phila.,  1869, 160,  Charleston.    (Type,  No.  1630.) 

PtmeltxiuM  kyi,  Gikaed,  I.  c,  159, 1859,  Racine,  Wisconsin.    (Type,  No.  1639.) 

Ameimnu  mupillietuu,  Cope,  Proc.  Am.  Phil.  Soc.,  1870,  480,  Mispillion  Creek,  Delaware. 

Of  the  variations  of  this  species,  the  following  seem  worthy  of  recog- 
nition as  subspecies : 

217a.  AMEIIRIS  NEBILOSIS  CATULLS,  (Girard). 

Color  nearly  black;  profile  very  steep.  Abundant  in  the  streams  of 
Texas.     (Diminutive  of  catus,  cat.) 

PiuteloduM  catultu,  (Jirard,  Pac.  R.  R.  Survey,  208,  1868,  Port  Smith,  Arkansas. 

217b.  AMEIIRIS  NEBILOSUS  MARH0BATCS,  (Holbrook). 

Body  sharply  mottled  with  brown,  greenish,  and  whitish  ;  jaws  equal, 
or  nearly  so ;  depth  about  4  in  length ;  slope  of  profile  very  steep.  Dorsal 
fin  high;  the  spine  more  than  i  length  of  head;  dorsal  spine  nearer 
adipose  fin  than  snout.  Barbels  long.  Head  3£  in  length.  Anal  21. 
Lowland  streams  and  swamps  from  southwestern  Indiana  (Switz  City) 
southward  and  eastward  to  Florida ;  the  color  strongly  marked,  but  this 
iutergrades  with  mottled  specimens  of  A.  nebuloeua.  (marmoratus,  mar- 
bled.) 

Pimelodun  marmorutu$,  Holbrook,  Jour.  Ac.  Nat.  Scl.  Phila.,  1866, 64,  South  Carolina.     (Tyfie, 

No.  9031.) 
Ameiurus  mannoratus,  Jordan  A  Gilbert,  Synopsis,  104, 1883. 

218.  AHEIUBUS  MELAS,  (Raflnesque). 

(Black  Bullhead;  Small  Catfish.) 

Color  almost  black,  varying  to  yellowish  and  brown.  Body  stout, 
short  and  deep,  the  depth  3\  to  4±  in  length.  Head  broad  behind,  rather 
contracted  forward,  the  front  steeply  elevated.  Pectoral  spines  short,  2 J 
to  3  in  head.  Anal  fin  short  and  deep,  of  17  to  19  rays,  its  base  nearly  5 
in  length,  the  color  of  the  rays  forming  a  sharp  contrast  with  that  of 
the  dusky  membranes.  Jaws  nearly  equal.  Barbels  longer  than  head. 
Humeral  process  rather  long,  rugose.  Size  small.  Northern  New  York 
((jenesco  Kiver)  to  Kansas  and  Texas.  Common,  especially  west  of  the 
Mississippi.  Variable.  Much  resembles  J.  nebuloHiitt,  but  smaller,  with 
shorter,  deeper  anal,  and  especially  shorter  pectoral  spines.     (au  Aaf ,  black. ) 

StlntM*  iHtlriM,  RAFiNKKgcR,  Quart.  Jour.  Sol.  Lit.  Art*  Loud.,  1820,  ftl,  Ohio  River. 

Ihmrl.nl,,* contini*,  <;iuaki>,  Proc.  Ac.  Nat.  &i.  Phila.,  18,W,  159,  Racine,  Wis.    (Typ«\No.  1514.) 

Annum*  «bfwiM,   Gin.,    Proc.  Bost.  Soc.  Nat.   Hiut.,  18<iJ,  45,  Nebraska.     (Typo,   No.  HW*.) 

JoKl'AN,/.  c.,  hU,  1877. 
Piinel.Hlnt pullu*,  1>k  Kay,  N.  Y.  Fauna:  Fishes,  184, 1842,  Lake  Pleasant,  Lake  Janet,  N.  Y. 
Aminrun  pullwi,  Jordan,  /.  <•.,  IKi,  luKJ. 
Amxunta  rroj/ini,  GiLHKHT,   Bull.  Wasuh.  l*ab.  Nat.   Hint.,   1N84,  I,  10,   Garden  City,  Kansas. 

(Tyi-«,  No.  36M4.) 
AmimruM brurhffitcauthuit,  Cop*,  Bull.  V.  S.  Nat.  Muh..  \x,  :V»,  1880,  Medina  River,  Texas. 
Ameinru*  brochyticanthu*,  J«iKI»aM  <fc  GlLHl.UT,  SyuopM*,  Ml,  lhXi. 
>'iiwrNt  runtiuKephalu*,  ItAFiNKByUE,  Quart.  J«»ur.   Sri.   Lit.  Art*  Ijoml.,  182ti,  61,  Ohio  River; 

JoaPAK,  1.  t\,  42,1877. 
Amemnu  xanthocepkalu*,  Jordan  #  Gilbkrt,  Syiio|«U,  lu4, 188: J. 


ML'  bulletin  47,  Cnited  Siatn  Xational  Muttmm 

Sit.  A«MI  BlH  FI.AT14  KPaHLni.  ••Jirst^l 

Italy  extremely  elongate;  nu*aially  .nearly  terete.     Head  low.  llat,  aa>4 
broad;  upper  Jaw   airou^))    projecting,  the  head  ttmrh  broader  acM  *»wr» 
depreaaed  iu  old  a|mtiiii**ii*      I>or*al  tin  high,  i  length  of  m-ad.  iU  apia*« 
nrarer  atiout  than  adi|MiM*  tin  .  depth  ?»\  to  *m  length.     Ilrad  3f  •  •■•  *  <d>-' 
3  to  f»f  baar  of  anal  t»;aual  ra\*   16  to  if).     Cauda!  •liK*hiit  paaaifib*i« 
Young   aiieciim*!!*   iniirh    Iran  elongate  than  adult*,     t  Jrar  ■•S.«r  l»fa>«  a 
varying  into  yello*  i*h  or  greeiimh ;  a  hla«  ki«h  horizontal  bar  or  ah**!*  at 
liaae  of  doraal.     I..    1*  im-hea  ;    alrlidrrrat   of   ih*   apt-«-ir*   of  th*  grm^m 
ami   altuoat   entirely  hrrhivoroua,   ita  elongate   luteal  id*   i«mc  a!  way* 
tilled   with  water  plant*.     A  good  food  fi«h.     "I  In*  lorm  rallrd  »»«••••• 
is  the  young,  differing  from  tin  ml  11  It  murhaa  thr^mim;  «»f  .1  mfa«diflvf« 
Ahnntlant  in  thr  Mmmiii*  of  Carolina  ami  ranter n  1  Georgia.  Cap*  }'**r  1. 
the  Chat tahooehrr      1  ->..•*.'.  mide;  »»*i>f,,  head.) 

i*MtW»t  pJi/p  ry»t  k'««,  Iiih««i>.  I'r-     \<    S*t   Ni    I'l.iU     I*'>1.  |'.|.  AndtfMA    »    C         T   ,. 

No.  IfcM.) 
.I«anu  JW*«»r*«,  J»bi>««,   Ann     l.i<     N«l    llitl    N     Y..   1*7".  J".  OcmuUj**   l»t»«f     >-•• 

Shoal*.  Georgia.    iT»i" .  *'■    .■»■!•* 

^MMTW  (««1MI1,  J»ai>«*.  f.      .  'i1..  1*77 

AwmmB  br*mm*ma,  Ji>ai»i*  A  Hi. «»?    *    Hull    I'    ft   Nal    Mna  ,  ill,  >.  I*7« 

iaiww  h»  wmm  «a«l  j-'iS'«>  *  «»'•■.  J   «i  **  A  «»n*nf,  ■>}  i*..|«««,  I'D,  l*a£ 


Subfcnu*  GKONIAS.  r«n- 

**>.  4*111  His  XlfcBILAMI*.  <r.|- 

Hlark  aUi\i-:  j»wn  ami  tin*  Mark  ;  aide*  varied  with   yellu»i«h  .  !»;:• 
pair.     K}t*n  nioir  or  Ie«m  rudimentary  ami  rourraled  Iwnraih  thr  »k  1. 
.lawn  equal.     I>ori»:il  npme  midway  In-tinerii  aiiotit  ami  middle  of  a*li|«w 
tin;    harl>eln   nhoit ;    caudal    Might  ly    emargiuatr.      Anal    with    1*    ra>  • 
Hiaiirhionirgal*  lu.      Ca\e  *trt*aru*  ttilmtary  to  Coneatotf*  liner  in  r*»i 
phi   1'riiuaylvaiiia.      Vt*ry  rlo^t*  t«»  .imrtmrm$  m*laa,  from  whnh.t»r   M*av 
aiiiular  f»|Mn:i<'<».  it  i«  ilotiMlt-**  ir««»ntly  dearrtidnl.     (aiyrr.  hi  ark  ".   Iikia 
lip1, 
♦.r  ,^n  .^Tu'i'-f.  •'  -II.  I'r       A     N»t  *>      I"     1*  .  l»«l.  ni.  Concftto^a  Kiv«r 

d'ri«i.iik«/i/4l'')<l  J-  nn  A  <>iL»ikr(  ■»«.*'  »•••   l,f-.  '*K: 

78.  LEPTOPS.  Haiiui^N|Uf. 
1M1  i»  Tain.  » 

f*f^  ■)■•.  R»ri««*M»  r  I  h  ••()    •  1. 1*.-     -.»■    •»•        \f-iru 
«^ it  i#*»».  Uai i»i«»j*  1  . •  I.  •■'-.•■  • 

/;«f.«  I; »»«*f*.  1 1   '      " 

H  j  J  1  <»i««,  t»il  l .    ■  ■  rr   ■  •.  1  ■;  ■       •  „• 

|Vi -/.  t'Aw.  J   ».:»«»       T'  '}  I       •■•.•  ll«ri«L*.(  »,  «hlrh  i«  an  lautc !«••'«  •<*• 

lUnly  rlonjati'«l,  v.ii<l«r,  n.iich  ilf  prr»M-4|  aiitrriorly.  Ilrajtl  laiif.  «*'« 
w  nlr  ami  d#*ji  1  •■**•»!  1  >k:n  \n\  t  !.:•  k,  f  lit  :tt-1\  i-ofirealiDiS  the  aku*l :  au 
pra<H*ripita!   )><•{.•'  ■■:  • ; r»-! \   ftf«   !:••!!.  l!n*   li«-a<l  of  the  m*cod«I  mtrrapinal 

•    '  f',.'.  in  Im  <>i,       !;»■■■-  }      '    f"  «•      i'«r>*    l».  «    1.^    »••  l«*ili«  a  '    ltm«i»t  It 

Mt  A".  ■:■.'•  !•.  «  \i  v  !•  .^1:..  •«  ■'■  -  -.  t  »  lufi-  ••i«i  •  <  ■  t  • .  i"  «»«f»«i  •  lat*. »  aA^ua  .V  •* 
lniijiitkM  ■  •ttiah  P.  u»rii  s'i  ul  1  1'i-r-  f  r»  !•«  li»r>.-ar  l»-l.  «llh>p«cli  n  a>  UW  *«rlaM«  n|* 
l-«"l  t .  t^l-  i*k  Ui  tlit*  <rov|>     of  tU«-  rraiaibibf  «}auuyaM  I^y^y  ■taaii  aaat  la  cat*. 
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eyes  small.  Mouth  very  large,  anterior  and  transverse,  the  lower  jaw 
al  ways  projecting  beyond  the  upper.  Teeth  in  broad  villiform  bands  on  the 
premaxillaries  and  dentaries ;  band  of  upper  jaw  convex  anteriorly,  and  at 
iusertion  of  the  maxillaries,  abruptly  angularly  deflected,  proceeding  back- 
ward as  an  elongated  triangular  extension.  Band  slightly  divided  at  the 
symphysis ;  lower  band  of  teeth  anteriorly  semicircular  and  attenuated  to 
the  corners  of  the  mouth.  Branchiostegals  12.  Dorsal  fin  over  the  pos- 
terior half  of  the  interval  between  pectorals  and  ventrals,  with  a  spine 
and  7  rays ;  spine  rather  small,  more  or  less  enveloped  in  thick  skin. 
Adipose  fin  large,  its  elongated  base  over  posterior  \  of  anal.  Anal  fin 
small,  commencing  far  behind  the  anus ;  of  about  13  rays.  Caudal  oblong, 
subtruncate,  with  numerous  accessory  rays,  recurrent  above  and  behind. 
Pectorals  with  a  broad  compressed  spine,  serrated  on  both  margins  and 
with  a  prolonged  fleshy  integument,  obliquely  striated.  One  species 
known;  a  large  catfish  living  in  the  muddy •  bottoms  of  deep  rivers. 
(ArTrrof,  slender;  Cnb,  face,  the  head  being  slender  in  profile.) 

281.  LEPT0P8  0LIYAB1S,  (Rafinesque). 
(Mud  Gat;  Yellow  Cat;  Bashaw;  Russian  Gat.) 

Body  slender,  depressed  forward,  the  head  extremely  flat,  the  lower  jaw 
the  longer.  Barbels  short.  Dorsal  spine  very  weak,  \  the  height  of 
the  fin ;  caudal  very  slightly  emarginate  behind.  Anal  short,  its  base 
about  i  the  length,  its  rays  12  to  15.  Humeral  process  short.  Yellowish, 
much  mottled  with  brown  and  greenish,  whitish  below.  Size  very  large, 
reaching  a  weight  of  50  to  75  pounds.  Rivers  of  the  Mississippi  Valley 
and  Southern  States,  southwest  to  Chihuahua ;  abundant  in  deep,  sluggish 
waters.  A  fish  of  unprepossessing  appearance,  although  one  of  the  best 
of  the  family  as  food,     (olivaris,  olive-colored.) 

Sihtm*  olirarii,  Rafinhque,  Amer.  Month.  Mag.,  1818, 365,  Ohio  River. 

Hopladdus  ofirorw,  Gill,  Ichth.  Simpson's  Ex  pi.,  426, 1876. 

Pdodickikyt  olivaru,  Jordan,  I.  c,  95, 1877. 

Silunts  nebukmu,  rMoo«M,  and  limonu,  Rafinuquk,  Quart.  Jour.  Sci.  Lit.  Arts  Lond.,  1820,  50, 

Ohio  River. 
IhmdtxhujmnctHlatHA,  GfNTHKR,  Cat.,  v,  101, 1864. 
Ihfltxlicti*  limoMM,  RAriNRSQUK,  Ichth.  Oh.,  67,  1820,  based  on  a  drawing  bj  Audubon  ;  Ohio  and 

Mississippi  rivers. 
PimeU>du*  punctmlattu,  Ouvier  &  Valenciennes,  xv,  134, 1840,  New  Harmony,  Indiana. 
Pimelodu*  anvtu,  Cuvier  A  Valenciennes,  xv,  135, 1840,  New  Orleans. 
M'xiuiiM  olivariM,  Jordan  &  Gilbert,  Synopsis,  102, 1883. 
Leptop*  oitraro,  Jordan  &  Gilbert,  Synopsis,  881, 1883. 

79.  NOTURUS,  Rafinesque. 
(Stone  Cats.) 

Sntmnu,  RAriNESQr*,  Amer.  Month.  Mag.,  November,  1818,  41,  (ftavua). 

This  genus  contains  a  single  species,  similar  to  the  species  of  Schilbeodes 
in  appearance  and  habit,  but  having  the  dentition  of  Leptops,  the  band  of 
teeth  in  the  upper  jaw  having  a  backward  prolongation  from  the  outer 
posterior  angle.  The  adipose  fin  is  ad n ate  to  the  back  as  in  Schilbeodes, 
and  there  is  a  poison  gland  at  the  base  of  the  pectoral  fin.    The  species 


I  1 1  Hulletin  47,  United  Stain  .Wifnmat  .Ifmumm 


rear he*  a  larger  m/e  than  tho*e  of  Sckitkrodr*,  ami  it  fir«|iirui«  mtn 
channel*  rat hrr  than  •mall  hrook*.  (iuv,  hack ;  "■.*i,  tail  ia  «!>i««« 
to  the  con  lire  tii  hi  of  the  caudal  with  thr  adipose  An :  •'  ditaui  tail  oief  t*« 
back"     UaliDrw|U0.) 

ft*.  SOTI  Bt  a  I'lUTtX  »*■» >•*— 

llody  elongate;  tin*  head  drpre**ed,  hroad,  ami  flat.  m-arly  a*  hrna«l  *• 
long;  middle  of  lw*dy  aiihcylindrit-al :  tail  couiprr*»ed.     Head  lUmt  l|    i. 
length;  width  of  brad  ."»l ;  depth  f»i  in  length:  difttaur*  to  duiaal  abv.i 
3  in  length.     Itarheht  short.     A  *trong  keel  on  hark  behind  d<.r«a!.  !»*•£ 
ing  to  adipose  tin  ;  adi|»o«o  fin  deeply  notched.     I  Hi  mat  myiur  \ety  •!>*»*  i 
|iec total  spine  rctrornely  nerratr  in  front,  i»ltglitl>  rough  or  m-«rlj  c«.t  .*• 
behiud  ;  it*  length  3  in  diitanr*  fioin  miotit  todor*al ;  raudal  round**!  •» 
hind.     Anal  raysalioiit  li».     llmurral  process  very  •hurt  and  sharp      t  "•■  -  ■ 
nearly  uniform  >rllo\%mii  hrown,  sometime*  blarki«h  al*o«r,  fits*  w;:..« 
edged.     Tho  largewt  »perie*  of  nttine  rat.  rrarhmg  a  Irtiglh  of  m-»rr  ti.*.'- 
a  foot,     tireat  Lakr  rrgion,  wrMwanI  and  south  to  Montana.  Wu.t.i,! 
and  Texas;  rather  common,  r*-N*cially  westward.     •.  Jlirmt.  \ello« 


.VrfraitiMt,  Rtriiu<<  i    \tf.  »    M  i.l  .    M »:  .  1-1-    «l.  F*ll»  of  Oh.o  kivrr 

VteMhfcw,  Utfi«i*v<i,  J  n.    <1-  I'll i ■  .  !•!#.  «•!.  Ohio  Kivcr    i.   •  ¥■••<•■.     •!-«•• 

Ji'»lu«i.  /.  <■..  "**».  K" 
\>4Hr««.»-»Jraf4l*i.  «mii    l*r-     II- «l   »-     N«l    ll.»(  .  1*4:    I*.  Plait*  Kivtr    (i'M'ti    ■» 

l«A.l-»-4 
Vtfim pJ-afr  »|*«i««.  *••  •ifiii«.  '"••  .  »    1(*4  I •*•■•.  North  America 
.V-WaiMt  4.»rM«(  JijitfA*  A««ii.»iai.  !•»!•  '|">*.  1'"'.  1"<1 

8o.  SCHILBEODES,  Meeker 
>  Mai»  Toms.) 

>4j>«i-/n.  tUfti  at  i..  I  r. tr*     \r-in|-    I  .  I.       I'r  »lr.  »  '■•»!     !•'■•    .  ••■•■■ 

/,'  i'-.-Ti    Jnftpt*  A  l.tii  «t>^,  t.'  »  •.'.■■  i.  u  ■        >  ■  •  ••  ■ 

llody  inoieor  lr*w  riongut*-.  untnioily  nuhcylimliH-al.  th»  n«  r  ut<>r«.<r   r«« 
coiupreaaed.     Head  dt- pi  #"*•*•<  1.      Skin  \ery  thick,  entire!}  atu*-**.  u£  t1.* 
boiim.    Sn preoccipital  mi  :rri.v  fn-r  ftoni  thr  head  of  the  *«•«'■  md  intri«|>.i.» 
Mouth  anterior.  iath«-r  Urj»- :  t  In*  iipjH-r  jaw  tuoreoi  ]•••*  projecting       I  •<•  :  . 
niihtilatr,  in  :»  hiti.ul  i».uM.  iii  •■.i«h  jaw  ;  tin*  hand   in   the  iip}*«r  ja»    .« 
ahrupti>   truu<at«-il  ut  i*ach  rltd  an    in  .Jmnnriit    not  prolouirr^l  hark «  *i«: 
h\    a  coiitiuiiatiiiii   ft  "in  thf  i'\t«*iiial  angle*,  aa  in   Isj>U>y  anil  A  >lar*t 
llralirhlo^trgaln   lJ        l>o!*ta!    Mi    o\t*r   tin-   posterior   half  of    thr    iutrr*a- 
l»etwem  |H-t'tor.»U  and  \rtitrai<».  ^;tli.i»hort  »uarp*piii«<  and  T  ra>  •.     A«! 
]»oae  tin  lotii:  an*l  Io\«  .  ii«ua!!>   n.*iie  «•!    !«•»•»  Ci»ti  lire  tod  with  thr  iaTn*-r  > 
ra\»i  of  thr  r.iml.i!   tin,  imt   Irn**  iMi-t«rn»il\ ■.  hut  a«luate  to  the  Un1\     ttr 
tueuihraiif  iMtiiiftiiiit-^  ln^h  aii«l  i  <iiitiii!iou«.  Miinrtiuiea  notched.     l'au«ia- 
lin  \rrv  «»h!i'iiif!\  \i\iu*  .* t *■•  1  •■:  r •  »n t^tl«-«l .  in««-ifr«I  **u  an  etiuallv  i»h]i-  ur!\ 
roiiii<le«l  ha*** .   i.  itn«:.*ii<>  : 'j.!.n.«  :.T.ir%  i.i\  *  pft*M*ut.  Inith  al»«i\r  and  l*!*-* 
thriaudal  |n-d:iin  '••  .   Ai,.k!  tin -!.•■!  t ,  w  it  li  1- l«>  *_*;c  rav  *    VeiitraU  r»»nii«lt«l 
I'in  toral  tilii  "  llh  .i  ^lialp  xjulif.  nf  «iiltitrlit  f*>rili«i  til  tbeditferrlil  «|«rrir« 
Vviit  at  >unii9-  t/i«f.if«c«   ;n  a»l\  anvi-  <»l  t\it*  *ua\      V«a\«ta\\vtk»«ovt\YVr\v      lu 
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or  above  the  axil  of  the  pectoral  fins  is  an  orifice,  which  is  the  opening  of 
the  duct  of  a  poison  gland.  "  From  it  may  frequently  be  drawn  a  solid 
gelatinous  style  ending  in  a  tripod,  each  limb  of  which  isdichotomously 
divided  into  short  branches  of  regular  length." — Cope.  The  sting  from  the 
pectoral  spine  is  very  painful,  resembling  the  sting  of  a  bee,  but  worse. 
Very  small  catfishes  of  the  fresh  waters  of  the  Eastern  United  States,  hav- 
ing somewhat  the  habits  of  Etheoetoma,  or  Cottw,  lying  on  the  bottom 
among  rocks  and  weeds,  and  delighting  in  small  rocky  brooks.  They 
are  especially  numerous  southward.  (Schilbe,  an  African  genus  of  Siluroids, 
with  which  these  fishes  were  supposed  to  agree  in  lacking  an  adipose  fin ; 
eldof,  likeness.    The  word  Schilbe  is  of  Arabian  origin.) 

SCHILBKODKS: 

a.  Pectoral  eplne  entire  or  grooved  behind,  never  retrorse  serrate;  adipose  fin  high  and  con- 
tinuous, not  separated  by  a  notch  from  candal;  caudal  much  rounded. 
6.  Head  short,  broad  and  deep;  pectoral  spine  without  serration  anywhere,  grooved  behind, 
2  in  head;  barbels  short;  plain  dark  brown,  with  a  narrow  black  lateral  streak. 
A.  15  or  16.  oyhinus,  223. 

66.  Head  small  and  narrow;  spines  very  short  and  weak;  pectoral  spino  weakly  retrorse 
serrate  without,  groovod  within,  3%  in  head.    A.  14.    Color  yellowish,  slightly 

mottled.      ^  LEPTACANTHU8,  224. 

Rabida,  (nibUlut,  mad): 

aa.  Pectoral  spine  more  or  less  distinctly  serrate  behind  (the  seme  sometimes  absent  in  8. 

nodnrnu*). 

c  Adipose  fin  continuous  with  the  caudal,  there  belug  no  evident  notch  between  them; 

pectoral  spine  short,  2  in  head,  its  inner  margin  usually  with  a  few  short,  sharp 

teeth  on  basal  half,  its  outer  nearly  entire,  a  few  points  near  the  tip.    A.  16  or  16. 

Color  plain  blackish.  noctubni'h,  226. 

ec.  Adipose  flu  with  a  more  or  lens  distinct  notch  separating  it  from  tho  caudal. 

d.  Anal  fin  comparatively  long,  of  23  rnys;  body  elongate;  adipose  fin  conspicuously 
notched;  spines  slender  and  short,  pectoral  spines  with  weak  teeth  on  each 
margin.    Color  plain  blackish.  funkbbis,  226. 

da\  Anal  fin  rather  short,  of  12  to  18  rays. 

e.  Pectoral  spine  with  Its  posterior  seme  short,  their  length  not  %  diameter  of 
spine.    Color  nearly  plain. 
/.  Adipose  fin  moderate,  the  notch  shallow,  not  separating  it  from  the  caudal 
fin;  caudal  slightly  rounded;  vertical  fins  broadly  edged  with  black. 
g.  Pectoral  spine  very  short  and  weak,  about  3  in  head  in  adult;  head 
small,  4  In  length.  exilir,  227. 

gg.  Pectoral  spine  moderate,  about  2  (1%  to  2%)  in  head;  head  larger. 

insionis,  228. 
ff.  Adipose  fin  very  low,  the  notch  completely  separating  it  from  caudal; 
pectoral  spino  very  short,  4  to  5  in  head,  its  outer  margin  nearly  en- 
tire, the  inner  with  sharp  teeth  at  base;  caudal  slightly  emarginate; 
base  of  dorsal  and  lower  lobe  of  caudal  black.  gilbkbti,  229. 

ee.  Pectoral  spine  with  its  posterior  serrte  strong,  spine-like,  recurred,  almost  as 
long  as  tho  diameter  of  the  spine,  tho  long  curved  spine  itself  more  than 
%  head;  anal  rays  13  to  15;  caudal  much  rounded. 
h.  Adipose  fin  nearly  or  quite  free  from  caudal;  color  nearly  plain  brownish, 
tho  saddle-like  blotches  faint;  everywhere  covered  with  small  dots; 
anterior  edgo  of  pectoral  spine  retrorse-serrate.  sleuth  kbits,  230. 

hh.  Adipose  fin  not  quite  freo  from  caudal;  color  much  variegated,  the  back 
with  black  saddle-like  blotches;  fins  marbled  with  black, 
i.  Pectoral  spine  strong,  about  1%  in  head,  its  anterior  edge  with  few 
serrations.  miuri'8,  231. 

i*.  Pectoral  spine  very  strong,  about  1%  in  head,  its  anterior  edge  with 
many  serrations.  ruaiosus,  232. 

F.  N.  A. 11 


144;  HuUttim  47,  UmiteJ  Siatrs  Xmti—ai  Mmumm 

Subgenus  ICHILBftODBS. 
ftS.  tt4HILBKODK*«fftlXrm'Mit*hUK 

Body  comparatively  short  and  thick.  Head  large,  tu  width  If  \m  It  -.% 
length  of  body ;  depth  4  to  5| ;  head  Z\  to  I.  ftpince  stunt  and  rata*- 
long ;  that  of  the  pectoral  tin  straight,  not  serrated,  grouted  behind.  ?|  ia 
the  distance  from  snout  to  domal  An.  Domal  higher  than  long,  ii 
nearer  anal  than  anout.  Anal  13.  Jaws  nearly  aqua!.  Humeral 
short.  Nearly  uuifonn  yellowish  hrown,  sometimes  Mack  tab,  wtia~«i 
transverse  blotches :  a  narrow  dark  lateral  streak  and  1  or  snore  a^r— w 
ones.  L.  6  inches.  Hudson  River  and  westward  through  alanewt  is* 
entire  Mississippi  Valley,  and  upper  lake  region;  rather  ronm 
cially  northwestward  ;  the  western  specimens  more  robust  and 
distinguishable  as  var.  niali:    (;tix»<f.  tadpole.) 

-,  Mm  mt i.  Amor.  Month.  Ma«  .  1*1*.  ttt,  Walkill  River.  New  Vera 

Jn»n*«.  Bull.  t/.M.  Nat  Mu*  .  *.  1"S.  1»77 
J«.*i»a«.  Hall.  I'  *.  Sal.  Mu«..  i.  l'«.  I«?7,  Whits  RWtr.  ladtaa*. 
JutLVkn  A  Gil»K«t,  SjtH'paU.  M(  IrtCS. 


**4.  Ht'HILBKODH  LBPTiCASTSril,  (Jurftaa) 

Body  slender,  the  head  small  and  narrow,  longer  than  broad.  ftj» 
small.  Upper  jaw  much  projecting.  Spinas  very  short  and  slander  :  that 
of  the  dorsal  not  r  the  height  of  the  nn  ;  all  leaa  than  i  the  length  of  tU 
head;  that  of  the  |»c<'toral  retrorsely  aerrate  on  the  outer  edgs.  e»t*t» 
within.  Head  4hn  body  ;  its  width  o t  -  depth  5y  ;  diatanee  to  dorsal  ?* 
pectoral  spiue5  in  thindiatance;  dorsal  nearer  anal  than  snout  Anal  II 
Humeral  process  very  short.  Color  yellowish,  somewhat  mottled  1.  I 
inches.  Oulf  States  m  saudy  stream* ;  acaree,  known  from  the  I «•*(&•  of 
the  Ogeecbc,  Alabama,  and  1'earl  ri  vera.       >.r-r  < .  slender  :  «%«» a-.,  epib* 

\.4mr*$  Ujimrmulmt,  Jofti»A».  Ann   I  j     N*i   Hi*   N    1  ,  ltTr..  AM,  Silver  Creek,  ht aa< *   •' 

Etowah  River.  Rome,  Ga. 
.Y.4mil*frf«r«iikw,  JoafAN,  I   «■  ,  1  •-.  1»TT 
S>4mrm»  Irfttrvmlkm;  J  •*!•**  A  (tiiaCfer.  r»tfi>>|«to,  y»,  ImJ. 

Subfenus  RABIDA,  J-r-Un  A  I'-trrmaaa 
it*.  M  HILBKODi:S  .\0<Tt  BXt*,  'J<rtan  A  •.i|t*rn 

Head  3f.  A.  l.'»or  In".  Kather  rohuat :  head  moderate,  little  deprieai  4. 
eyes  small;  bar  In*  U  short,  barely  reaching  gill  opening;  pectoral  spin* 
short,  'J  in  head,  it*  inner  margin  with  short,  sharp  teeth  at  Imee  lentirr 
in  apecimcna  from  the  l«»w«-r  Waha*h>;  it*  outer  margin  with  a  few  point* 
near  tip. otherwise  entile;  adipoao  tin  high ,  continuous  with candal;  ausl 
high.  Color  very  dark  brown,  eteiy where  dotted  with  black:  nuadoak* 
with  narrow  pair  margins.  L.  3  inche*.  Saudy  streams,  among  weeds,  in 
Lower  Mississippi  YalUy.  known  from  the  lower  Wabash  in  Indiana,  and 
from  the  I'oteau,  Wa*hita.  and  Saline  mem,  Arkansaa.  'aorfaraa*,  nor 
turualvfroiu  it*  bla«-k  m|«r  > 

\+mf-B$ +*twr*n»  J  «r  »*  l 'iiittr.*    IV-    l     ?»   >ai   M\»    !■*»..  *  Sal  me  River .  at  Bamtas 
Ark*o**u      'Ttj-.  >•••  I 
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££«.  SCHILBEODES  FUNEBRIS,  (Gilbert  A  Swain). 

Head  4.  A.  23,  its  base  Si  in  body.  Body  elongate,  the  head  slender 
but  not  depressed ;  month  moderate,  very  convex,  the  lower  jaw  shorter ; 
barbels  slender,  those  of  maxillary  reaching  beyond  base  of  pectoral; 
eye  very  small.  Spines  slender  and  short;  pectoral  spine  3  in  head, 
roughened  without,  and  with  3  or  4  small  weak  teeth  on  inner  margin. 
Adipose  fin  well  developed,  with  a  conspicuous  notch.  Anal  much  longer 
than  in  other  species.  L.  3|  inches.  Body  and  fins  uniform  black.  Tribu- 
tary of  Black  Warrior  River,  Tuscaloosa,  Ala.  (funebris,  funereal,  from 
the  dark  color.) 

SotHrtu funetrri*,  Gilbert*  Swain,  Bull.  U.  S.  Fish.  Com.,  1889,  153,  North  River,  Tusca- 
loosa, Alabama.    (Type,  No.  360%.) 

227.  8CHILBBODE8  EXIL18,  (Nelson). 

Head  4  in  length ;  depth  5  to  6|.  Anal  rays  14  to  17.  Pectoral  spine 
small,  about  3  in  head,  slightly  retrorse  serrate  without,  with  about  6 
small  straight  teeth  within,  which  are  not  £  the  diameter  of  the  spine  in 
length.  Head  small,  not  very  broad,  but  thin  and  depressed ;  its  width  5 
to  6  in  length  of  body;  jaws  nearly  equal.  Dorsal  scarcely  higher  than 
long.  Distance  from  snout  to  dorsal  about  3  in  length.  Pectoral  spine 
3}  to  4  in  this  distance ;  dorsal  spine  low,  as  near  snout  as  anal.  Hum- 
eral process  obscure.  Color  yellowish  brown,  mottled,  the  fins  somewhat 
margined  with  dusky.  L.  4  inches.  Wisconsin  to  Missouri  and  Kan- 
sas, common  in  prairie  streams;  close  to  S.  insign is,  but  slimmer,  with 
weaker  armature,     (exilis,  slim.) 

S\4urn$  exili»y  Nelson,  Bull.  111.  Mus.  Nat.  Hist.,  187tf,  51,  Illinois  River ;  Jordan, /.  c,  100, 

1K77;  Jordan  A  (IiLiir.irr,  Synopsta,  100,  1883. 
S\4*ru9  W'tMixAir,  Swain  A  Kalii,  Proc.  U.  S.  Nat.  Mus.,  18*2,  G39,  Illinois  River,  Napicrvillc, 

Illinois.    (Type,  No.  2U677.) 

**H.  SCHILBEODES  INSItiNIS,  (Richardson). 

(Mad  Tom.) 

Body  rather  elongate.  Pectoral  spine  moderate,  about  2  in  head,  retrorse 
serrate  without,  weakly  serrate  within.  Head  broad  and  flat,  upper  jaw 
projecting;  head  about  4}  in  length  ;  depth  6.  Dorsal  tin  ±  higher  than 
long.  Distance  from  snout  to  dorsal  about  2|  in  length.  Length  of 
!>ectoral  spine  2|  in  same  distance.  Dorsal  much  nearer  anal  than  snout. 
Anal  rays  14  to  1<>.  Humeral  process  conspicuous,  sharp.  Color  dark 
brown,  somewhat  mottled,  fins  all  broadly  and  conspicuously  dark-edged. 
One  of  the  largest  species,  reaching  the  length  of  nearly  a  foot.  Pennsyl- 
vania to  South  Carolina ;  very  common  in  streams  east  of  the  Alleghanies. 
(insignis,  remarkable.) 

PimdtxiH*  inmgitr,  Richardson,  Fmina   Bor.  Amor.,  in,  32,  1K3U,  dotted  on  Pimehtle  linrrt.  Lk 

Sueur,  Blem.  Mus.,  v,  1819,  1»V>;  locality  not  known. 
Fimelodtu  Icmniacatu*,  Crvir.R  A  Valencienner,  xv,  144,  1840,  after  Lo  Sueur. 
\otnrn*  marginatum  (Baird;,  Cope,  Jour.  Ac.  Nat.  Sri.  Phils.,  18«W,  237,  Pennsylvania.     (Typo, 

No.  lftfl.) 
Soturu*  mngnU,  Jordan,  I.  c,  loo,  1877  ;  Jordan  *  Giliiert,  Synopsis,  100,  1883. 
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tit.  H4  HlLBfcOftfcft  UILBBBTI.  <l«reae  A  B«-r-»*»». 

Body  aleudcr,  leea  compressed  than  in  8.  iarifab,  the  head  aart»«»- 
andnoteolow;  eyeaauiall;  lower  Jaw  included;  barbel*  abort,  t»ot  rwi. 
ing  Dearly  to  icill  o|iroiiig;  spine  vary  short,  that  of  pectoral  aU#«t  I  .a 
head,  ita  inucr  margin  with  sharp  teeth  at  baae,  ita  outer  baailj  ea>i.r« 
Adipose  flu  very  low,  separated  from  the  caudal  by  a  deep  botch  wa.*i 
reaches  ita  baae.     Anal  abort  and  high;  doraal  spin*  aratrrly  lunger  lLai 
eye;  candal  broad,  slightly  emarginate.     Dark  yellowish  brown,  b**»  »i 
caudal  and  moat  of  ita  lower  lolie  black;  doraal  black  at  baae.     Head  l1 
A.  15.     L.  4  inchea.     Roanoke  River  in  Southern  Virginia,  local  J  >  at*%t 
dant.    (Named  for  Charlea  Heury  (filbert.) 

Stfmmt  fisWi.  Juam  A  KuaaAim,  I'r.- .  f.  K  SCat.  Mat.,  1m«,  y.4  Kaaaak*  ltiw«r       Iff 
No.  3SOI.) 

ts*.  MHILBKODaH  ELfcTTMUttt,  (Jur4*i. 

Head  3j.    A.  13.     Head  broad,  flat,  depreaaed,  the  form  re«ruihlib«  ti-ai 
of Lrptop* ollrari* ;  humeral  process  obscure;  eye  .*»f  in  brad.  lu**i,*« 
included;  bar  lie  la  short',  not  reaching  gill  opening;  adip<»r  fin  free  Uvm. 
caudal ;  pectoral  apme  stout,  of  moderate  length,  H  to '.'  in  brad.  iUmu: 
margin  more  or  leaa  retrorac-scrrate,  ita  inner  with  al»out  fl  to  *  retrora- 
hooka,  scarcely  weaker  thau  in  S.  etiaras.    Color  nearly  plain  bto»t*t»L. 
the  black  eaddle-liko  blotcbea  usually  not  very  distinct ;  hwd>  rui\iL#;t 
covered  with  tiuo  dark  dot-.     Doraal  blackish  at  tip  ;  caudal  datk  at  !»*•* 
L.  4  inchea.     lliasiasippi  Valley,  rare,  but  widely  diatribute«l       TrMuta 
riea  of  French  Broad  Kiver  (Big  Pigeon  Riter,  Cliftou.  'lean.  .  Krrc 
Broad,  at  Hot  Spring*,  N.  C;  White  River,  (iosport,  Ind.;  itirrn  K.w? 
(•reeusbtirg,  Ky.     Hrhriuer  Lake.  Columbia  City,  lud.:  White  Kner   h< 
etten\ille,  Ark.;  Sallmaw  Kiwr,  Indiau  Territory.    Onl\  a  few  •|«mn«ri.« 
known.     (//rn)»(»««,  free. » 

S-imt-mt  tlrmlknm;   J»ai.%«,    At.ti     N    *     I.J.     Nat.   II  HI  ,  l«"T7.  1?1,    Bl(    Plf COB    Kivtf      fc    1 
auOM>  later  |*|«*r*.  tu  »h»-  h  ll  i«  >  "Of'HIlflad  »ith  $    '•'»«•*. 

Ml.   M  HII.BHlDK*  ■lt'Bt«i.  (J.-nUa 

Head  3ft  to  4  ;  depth  4*  to  '».     A.  l.'i  to  15.     Body  rather  stoat.  m»t  mart 
elongate  nor  much  depressed;   r\*m  uot  \ery  small;  tiart*eU   m«*drrate 
alMiiit  reaching  gill  openmi:.  mmith  moderate,  the  lower  jaw    uh  lutjc^l 
A<li|M»i*e  till  with  a  deep  notch,  but  connected  with  the  caudal  liu       I».» 
lance  from  suotit  to  dnr«al  alnnit  L'i  in  length.     Pectoral  aptne  L't  in  th  • 
distance;  H  to  1'  in  head.     Donal  nearer  anal  than  tip  of  snout.     IVc 
toral  spine  some*  hat  ciir\nl  and  finely  ncrrated  without,  with  t» at r«»t^ 
recurved  t>cctiiiati«»i'*  within,  each  nearly  aa  long  aa  the  diameter  of  t!.< 
spine.     Htiiuer;il  |'K«tm  *hort.     liody  much  mottled,  black  and  cra>i»h  . 
top  of  head,  tip  of  dorsal,  middle  of  adi|x»se  fin,  and  edge  of  caudal  det- 
uitely  hlacki*h.  onipul  dark  :  body  with  1  broad  croaa  blotcbea.  1  befurr 
dorsal,  1  In-hind  it.  1  on  middle  of  adipone  tin,  and  1  small  one  behind  ;t 
L.  4  inchea.     Mi»*i**ippi  \ "alb-y  and  tributaries  of  Lake  Michigan,  south 
to  Louisiana:  nMiim«*ti  in  the  uluo  Valley.     ««.«.  -i,^,  curtailed. » 


.V^i^.^J.^.o.    v.-    1.%      S**   11  *t   N.  Y  .  !»::    .71.  White  Rt«««.  IwdiaAa    J.t 
t'A*,  t.  i  ,  I"1.  1*77 ,  i  •*!■»*  .1  i.itaikt,  >ju.«i«i*,  *».  \*<^. 
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2S2.  8CHILBE0DES  FUBI0SU8,  (Jordan  k  Meek). 

Form  of  Sckilbeodes  miurus;  eyes  rather  large;  barbels  moderate,  reach- 
ing gill  opening ;  dorsal  spine  2\  in  head ;  pectoral  spine  1£  in  head,  much 
longer,  stronger,  more  carved,  and  more  heavily  armed  than  in  any  other 
North  American  catfish;  anterior  margin  of  spine  with  many  small 
antrorse  teeth,  the  tip  of  spine  without  teeth ;  inner  margin  with  7  or  8 
recurved  hooks;  adipose  fin  high,  with  a  deep  notch  nearly  to  its  base; 
caudal  long,  much  rounded  in  outline.  Coloration  much  variegated,  the 
pattern  as  in  S.  miurus.  Light  brown,  with  black  dots ;  a  dusky  area 
between  eyes;  a  black  saddle  across  occiput;  1  before  and  1  behind 
dorsal,  and  1  on  adipose  fin;  a  dusky  bar  at  base  of  caudal;  3  dark 
curved  streaks  across  caudal  and  2  cross  dorsal  and  anal.  Head  3}; 
depth  5£.  A.  14.  L.  5  inches.  Eastern  North  Carolina,  known  from  the 
Neuse,  Tar,  and  Little  rivers.  Very  close  to  S.  miurus,  and  probably  a 
geographical  variety  of  that  species,  from  which  it  differs  only  in  the 
larger  spines.  Its  sting  is  more  virulent  than  that  of  any  other  "Mad 
Tom."    (furiotus,  furious.) 

Schtnu  Juriomu,  Jordan  A  Meek,  Proc.  U.  S.  Nat.  Mne.,  1888,  361,  Neuse  River,  N.  C.    (Type, 

39932.) 
Sotunu  deuthentM,  Jordan  &  Qilbxrt,  Synopsis  99, 1883,  not  type. 

8i.  RHAMDIA,  Bleeker. 
(B  agues  db  Rio.) 

Pterrmotu*,    SWAIVSOX,    Nat.    Hist.   Fishes,  it,   309,  1839,   (qvrnquf-tenfac*latu$);  preoccupied  in 

molluftk*. 
Rkttmdioy  Blcekkr,  Ichtb.  Arch.  Ind.  Siluri,  1858,  197,  (qttelen). 
Vimdontfn*,  Gn.t.,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  iv,  391,  1859,  (riboiti). 
SirtttglantAi  GfNTHER,  Tat.,  v,  136,  1864,  (multiradiatu*). 
nh<tm<1ella,  Eioknmann  A  Kiornmann,  Proc.  Cal.  Ac.  Sci.,  2d  series,  i,  129,  1888,  (eriurcha). 

Fresh  water  catfishes  with  no  teeth  on  the  vomer;  the  adipose  An 
more  or  less  elongate ;  suont  rather  broad,  not  produced;  barbels  terete 
or  somewhat  flattened,  not  having  a  broad  membranous  border.  Head 
not  especially  widened ;  occipital  process  small  or  wanting,  not  reaching 
to  the  dorsal  plate ;  the  fontanel lo  variously  developed,  in  typical  species 
short,  not  continued  backward  beyond  the  eye>  except  in  the  young,  in 
which  there  are  usually  2  bony  bridges  across  the  fontanelle,  the  one 
l>ehind  the  eye,  the  other  in  front  of  the  occiput ;  the  depressions  behind 
these  bridges  persistent,  in  some  old  specimens  the  entire  fontanelle 
becomes  obliterated.  In  the  subgenus  Rhamdella,  the  fontanelle  is  better 
developed,  extending  to  base  of  occipital  process.  Species  numerous, 
in  streams  from  Mexico  southward  to  Western  Peru  and  the  Rio  de  la 
Plata.  This  genus  has  been  divided  by  Eigenmann  into  two—  Rhamdia 
and  Rhamdella* — distinguished  by  the  development  of  the  fontanelle.    As 

*This  genus  Rhamdella  contains  those  species  hitherto  referred  to  Rhamdia  or  to  PimeMu*,  in 
which  the  fontanello  in  continued  backward  to  the  occipital  process,  with  a  bridge  aenww  it 
behind  the  eyes.  Mnntral  placed  below  or  behind  the  dorsal,  orbit  with  a  fr«e  margin.  Two  North 
American  species,  petntenn*  and  parryi,  are  known  to  belong  to  Rhamdella.  It  is  probable  that 
niostof  the  others  hero  mentioned  belong  to  Rhamdella  rather  than  to  Rhamdia.  In  Eigen- 
mann*s  latest  catalogue,  nearly  all  of  them  are  prorbionally  placed  in  Rhamdella. 
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but  few  of  the  following  species  have  been  examined  as  to  this  character, 
we  are  forced  to  refer  all  to  the  single  genua  Bhamdia.  (Nkamdia  or  Eagre 
da  Rio,  a  Portuguese  name,  applied  by  Marcgrave  to  Rhamdia  «eto,  and 
written  "Rhamdia"  by  Valenciennes,  perhaps  a  misprint.) 

Rhamdia: 
a.  Fontanel^  in  the  adult  not  continued  behind  the  ©ye;  maxillary  hand  of  teeth  not  widened 
at  the  edge;  occipital  process  present. 
b.  Side*  with  a  dark  lateral  band;  maxillary  tarbels  reaching  little  beyond  front  of  adi 
pose  fins;  pectoral  spine  short.  waokeki.  233. 

an.  Specif*  with  the  fontanelle  nndescribed,  most  of  them  probably  belonging  to  Rkamdtti*. 
c.  Anal  rays  11  or  12. 

d.  Adiposo  fin  moderately  long,  3V£  to  $%  in  length. 

e.  Maxillary  barbels  very  long,  reaching  tip  of  ventrals. 

BARONIS-MULLXai,  234. 

«».  Maxillary  barbels  reaching  end  of  dorsal. 

/.  Depth  6\4  in  length.  MOTAOVSmn,  236. 

//.  Depth  b%  in  length.  BSACHTPTXmA,  236. 

dd.  Adipose  fin  short,  4  in  length;  barbels  short,  not  reaching  tip  of  pectoral*. 

suLTun,  237. 
cc.  Anal  rays  13 

g.  Adipose  fin  short,  about  4  in  length;  barbels  reaching  end  of  dorsal. 

HTP1KLUKUR,  2311. 

gtj.  Adiitosc  fin  moderate,  3  to  3} £  in  length. 

h.  Occipital  process  rather  short.  laticauda,  239. 

hh.  (.W-cipital  process  rather  long.  ooDMAjn.  240. 

ggg.  Adipose  fin  long,  more  than  %  of  length. 

i.  Barbels  very  long,  the  longest  reaching  middle  pf  adipose  fin. 

GUATKMALBHgM,  241. 

ii.  Barbels  moderate,  the  longest  reaching  front  of  adipose  fin. 

NICABAOUXUBTS,  242. 

Hi.  Barbols  shortish,  the  longest  reaching  end  of  dorsal.       xiorofts&a,  243. 
ecc.  Anal  rays  14  or  15. 

j.  Adipose  fin  long,  more  than  %  of  length.  maxagotcksis,  244. 

jj.  Adiposo  fin  medium,  a*£  in  length.  poltcaulus,  246. 

RnAMDELLA,  (diminutive  of  Rhamdia): 
ana.  Fontanelle  continued  backward  to  the  occipital  process,  with  a  bridge  across  it  behind 
the  eye. 
k.  Upper  jaw  scarcely  longer  than  lower;  tail  deep;  pectoral  spine  about  %  the  head. 

PBTKHIRftlg,  246. 

Mr.  Upper  jaw  longer  than  lower;  pectoral  spine  2  to  2\  in  head;  dorsal  spine  very  weak, 
about  2\.j  in  head,  caudal  fin  about  5  in  length.  PAKBYI,  247. 

Subgenus  RHAMDIA. 

238.  RHAMDIA  WAGXERI,  (Gunther). 

(Barbudo.) 

Head  4*;  depth  5  \  to  7.  I>.  I,  6;  A.  9  to  11.  Head  flat  above,  with 
vertical  sides;  occipital  process  narrow,  reaching  about  halfway  to  dorsal 
spine;  maxillary  barbel  variable,  never  reaching  to  end  of  adipose  fin. 
sometimes  little  beyond  base  of  dorsal;  gill  rakers  3-f-  7;  oaudal  deeply 
divided;  its  lower  lobe  broad  and  rounded,  the  upper  pointed.  Color 
brown,  with  many  dark  dots;  a  dark  lateral  band,  darkest  forward;  base 
of  dorsal  pale.  Rivers  of  Central  America,  on  both  sides  of  the  moon- 
tains,  very  abundant.  (Eigenmann.)  (Named  for  Prof.  Morits  Wagner, 
an  authority  in  zoogeography.) 
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IHmHodm  wagmeri,  GCwthbb,  Ftehes  Gent.  Am.,  474,  1809,  Atlantic  and  Pacific   rivers  of 

Panama. 
ftktmdUi  brantfordi,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1876,  337,  Panama. 
Rkitmdta  *agnerit  EioknmaVN,  8.  A.  Nematognathi,  133, 1890. 

Subgenus  RH  AMDBLLA,  Sigenmann  A  Efgenmann. 

Besides  the  species  ascertained  by  Dr.  Eigenmann  to  belong  to  Rhamdia, 
the  following  additional  species  have  been  described  from  within  our 
limits,  bnt  in  none  of  these  has  the  character  of  the  fontanel  le  been  given, 
so  that  it  is  impossible  to  say  whether  they  belong  properly  to  Rhamdia 
or  to  Rhamdella;  most  likely  the  majority  of  them  will  be  found  to  have 
their  places  in  the  latter  group: 

SS4.  RHAXDIA  BAB05I8-HTJLLEBI,  (Troschel). 

Head  5  in  total  length.  D.I,  6;  A.  12;  P.  I,  9.  Head  flat,  forehead 
broadly  rounded;  upper  jaw  the  longer;  maxillary  barbels  reaching  tip 
of  ventrale;  outer  mandibulary  barbels  to  beyond  base  of  pectorals, 
nearly  twice  as  long  as  inner.  Eye  high,  before  middle  of  head;  snout 
nearly  twice  length  of  eye;  interorbital  space  H  times  eye.  Head  covered 
with  soft,  smooth  skin,  occipital  process  narrow,  pointed,  covered  with 
skin;  humeral  process  reaching  middle  of  pectoral  spine.  Body  taper- 
ing backward  from  head,  muoh  compressed  behind.  Pectorals  reaching 
to  opposite  third  dorsal  ray,  the  spine  serrate  within;  ventrale  shorter 
than  pectorals,  falling  far  short  of  anal,  reaching  halfway  to  base  of 
third  anal  ray.  Adipose  fin  3}  times  in  the  whole  length.  Caudal  deeply 
divided,  the  lobes  rounded,  the  lower  larger.  Brown,  paler  below,  the 
lateral  line  a  narrow  black  streak.  "Pacific  Ocean"  in  Mexico.  (Tros- 
chel.)  (Named  for  J.  W.  von  Muller,  the  title  "  Baron"  distinguishing  him 
from  the  naturalist  Johannes  Muller.) 

Pimdodtu  baronuh-muOeri,  Troschel,  In  Mtlller'fl  Pcitrage  r.ur  Getchichte,  8tatistik  and  Zobiogie 
▼on  Mexico,  m,  C36,  1865;  no  definite  locality. 

83«.  RHAMDIA  MOTAGUEXSIS,  (GUnther). 

Head  5$;  depth  6}.  D.  1,6;  A.  12.  Occipital  process  short;  adipose 
fin  3£  in  length;  maxillary  barbels  to  end  of  dorsal;  dorsal  spine  very 
feeble;  pectoral  spine  striated;  its  inner  margin  strongly  serrated.  Cau- 
dal peduncle  as  high  as  long;  caudal  forked;  the  lower  lobe  rounded ; 
the  upper  pointed  and  longer.  Brownish,  dorsal  with  a  white  band.  Rio 
Motagua,  Guatemala.     (G  tint  her.) 

Pimelodtu  motaguensti,  GCntiikr,  Cat.,  v,  127, 1864,  Rio  Motagua,  Guatemala. 

236.  RHAMDIA  BRACHYPTERA,  (Cope). 

Head  5f;  depth  5Jh  D.  I,  6;  A.  11;  P.  I,  9.  Ocoipital  process  short; 
maxillary  barbels  reaching  beyond  dorsal;  lower  jaw  a  little  shorter; 
dorsal  longer  than  high,  its  spine  very  weak;  pectoral  spine  striate,  flexi- 
ble at  top,  strongly  serrate  on  inner  margin;  adipose  fin  3|  in  body;  caudal 
deeply  emarginate;  its  lobes  largely  rounded.    Blackish,  a  pale  shade  on 
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dorsal.    Orizaba,  Mexico;  Allied  to  R.  wtoUfwemti;  bat  witb  —Hit  eye. 
deeper  body,  and  slight  difference  10  An  raya.    (Cope.)    (.i>«ft«r.ensjrt 
wrtpo*.  fin.) 
fkmHi»4m$ «*«ctf»*n»,  <or«,  Trsar  Am  I  till,  ft*-.,  lata,  404,  OrUea*.  Ms  sue 

IS7.  MAI0U  HALTIVU  (OUelWrl 

Head  r>:  depth  6.    A.  11.    Occipital  procees  abort;  adipose  fin  I  in  War" * 
maxillary  bar  bela  abort,  not  reaching  tip  of  pectoral;  dorsal  ee*a»  »r** 
feeble;  pectoral  apine  very  abort,  not  t  bead;   caudal  lobr*  sab**)**: 
Coloration  plain   brown.    Rio  San  Ueronimo,  (iuatemala.     'U  unlaws 
(Named  for  Oscar  Sal  v  in,  who  collected  largely  in  Central  America  • 
GrvTass,  Cat.,  \,  \w,  1M4.  Rio  Baa  Oereateae.  OuatssaaU 


ttO.  BBABDU  ITPBaXrBrt,  (GuauW) 

Head  5;  depth  6.    I).  1,6;  A.  13.    Oceipital  process  triangular;  adiaws* 
fin  4  in  length ;  maxillary  barbels  reaching  to  the  end  of  dorsal.    Caadai 
peduncle  deeper  than  loug ;  caudal  lobea  both  rounded.    Uniform  biarbaaa. 
Mexico,    (tfliintber.)    (ivai-.i  bight  oi^a,  tail.) 
■«,  tit  Jim ii,  ('*!.,  v.  l.'fl,  1*4,  Msstco. 


ttt.  BRAHMA  LATICAtBA,  rit«rkal) 

D.  I,  6;  A.   13.     Occipital    prooeee  abort;   adipoae  fin  3}   in  Wagtb. 
maxillary  barbels  reaching  veutrat;  tail  about  an  deep  a*  body ;  p#rt*»ra. 
apine  f  aa  long  aa  the  raya;    caudal   aubtrnncate.     Mexico.    (H#rk«l. ' 
(Imtna,  broad;  cauda,  tail.) 
iSm«lmtm»  t.tt.  »»*J...  !lf  ml,  in  Kn<r.  8ltf.  Wlen,  k'  .  biti.  4»»,  1*57.  Mcaico 

240.  BHAWDIA  (JOBBA*!.  '«JwiW» . 

Head  4;  depth  6.  I).  I.t»:  A.  13.  Occipital  proeeaa  triangular,  maeb 
longer  than  broad.  Adipone  fin  3  in  length.  lx»*rer  jaw  lntle  shuM«r 
than  up|»er.  Pectoral  spine  n<»t  more  than  4  bead,  serrated.  Cauda! 
lobea  e<|iial.  Color  brown;  dorsal  with  the  usual  band.  Valley  of  Km» 
Vsumacinta,  (iuatemala.  (Named  for  Mr.  K.  Rodman,  asaociate  of 
8alviu.) 
fWri-fM  9-fi«?m,  OrnTHRt.  Cat  .  v.  1:4.  1*^4.  Rio  Usumaciota.  Guatemala. 

241.  BHA1DIA  UV ATClALOftlft,  ^uath-r'. 

Head  4:  depth  »*».     A.  13.     Adipoee  fin   long,  2\  in  length:  maitllarr 
barl>eU  alniut  rearhuig  middle  of  adipose  fin.     Dorsal  spine  rer>   frrblc 
|M-rtoraI  short,  ♦  »•»  l«»ng  as  brad  :  lower  caudal  lobe  long.     Rlarkisb  .  dor 
aal  with  verv  htfht  baud.     Huaimichal.  < Guatemala,     ((ttintber. » 

/WMm  i^iiffi<Mw.i  <.i  «:tna  <  *!.,  i.  \zi,  l**-4.  Rio  Huamuchal.  OuaWmala. 

242.  BHlHDIA  XH  ABAfit  KSKW,  (0untK*r). 

Head  4t*.  depth  7.     I).  I.  ♦*, ;  A.  13      Adipose  fin  24  in  length  :  maxillary 
barhrU  reaching  «u  front :  (teetotal  apine  t  head.     Blackish;  dorsal  with 
a  faint  pale  band.     I.ake  Nicaragua.     <<»untber.) 
tSmtintm  imr^H«w,  «;r  \tutm,  i'«i,  \,  !£>,  t«*4.  Lake  Nicaragua.  Nicaragua. 
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24S.  BHAMDIA  HICROPTEBA,  (GUnther). 

Head  4|;  depth  7| ;  D.  1, 6 ;  A.  13.  Occipital  process  slender,  not  reach- 
ing base  of  dorsal ;  adipose  fin  2f  in  length  ;  maxillary  barbels  reaching 
end  of  dorsal.  Pectoral  spine  a  little  more  than  ±  head.  Ventral  very 
short,  shorter  than  pectoral.  Anal  small ;  caudal  short,  the  lower  lobe  7 
in  body.  Blackish;  dorsal  with  a  faint  band.  Rio  San  Geronimo. 
((riinther.)  (twcpbc,  small ;  irrepbv,  fin.) 
PimeJodttM  micropteruM,  GOnthkr,  Cat.,  v,  124, 1864,  Rio  San  Geronimo,  Guatemala. 

244.  BHAMDIA  MAN AGUEN8I8,  (GUnther). 

Head  5;  depth  6.  D.  I,  6;  A.  14  or  15.  Occipital  process  slender,  not 
reach i u g  basal  bone  of  dorsal ;  adipose  fin  more  than  £  length ;  maxillary 
barbels  short,  reaching  nearly  to  base  of  dorsal  spine ;  dorsal  spine  short. 
Color  uniform  brown ;  dorsal  with  a  pale  cross-band.  Lake  Managua, 
Nicaragua.    (Gunther.) 

Pimdodm  manaffuenn^  GCkthkr,  Fishea  Cent.  Am.,  474, 1869,  Lake  Managua,  Nicaragua. 

245.  BHAMDIA  POLYCATJLUS,  (GUnther). 

Head  5;  depth  6.  D.  I,  7;  A.  15.  Occipital  process  short;  adipose  fin 
long,  31  in  length ;  maxillary  barbels  to  tip  of  pectoral;  dorsal  spine  very 
short ;  caudal  lobes  equal.  Uniform  blackish.  Rio  8an  Geronimo.  (Gun- 
ther. )  ( n-oAi'x ,  many ;  icafAof ,  stem ;  the  number  of  dorsal  and  anal  rays 
being  greater  than  usual.) 

PimetoduspolifcanluM,  GPnthcr,  Cat,  v,  131, 1864,  Rio  San  Geronimo. 

246.  BHAMDIA  PETEHENSIS,  (GUnther). 

Head  4$;  depth  6.  D.I, 6;  A.  11.  Adipose  fin  low  but  long,  more  than 
i  length,  the  maxillary  barbels  reaching  to  its  front.  Tail  deep;  its  depth 
more  than  \  the  head.  Lower  jaw  scarcely  shorter.  Dorsal  spine  very 
feeble ;  pectoral  spine  not  quite  }  head.  Ventral  fin  short,  brownish,  with 
a  dark  lateral  band ;  dorsal  with  the  usual  band.  Lake  Peten,  Yucatan. 
(Gunther.) 

PimrloduA  pttenentU,  GC  nth  BR,  Cat.,  v,  126,1864,  Lake  Peten,  Yucatan. 

247.  BHAMDIA  PABBYI,  (Eigenmann). 

Head  4$ ;  depth  4£  to  5.  D.  1, 6 ;  A.  12  to  14.  Upper  jaw  longer  than 
lower.  Occipital  process  moderate.  Dorsal  spine  very  low  and  weak ;  2± 
to  2|  in  head ;  pectoral  spine  2  to  2£  in  head ;  caudal  4}  to  5}.  Occipital 
process  very  narrow  and  short.  Maxillary  barbels  short,  extending  little 
beyond  dorsal  fin ;  caudal  lobe  short  and  broad.  Adipose  fin  3  to  3$ 
in  length.  Brownish,  a  dark  lateral  band.  Rio  Zanalenco,  Chiapas. 
(Eigenmann.)  (Named  for  Dr.  C.  C.  Parry,  a  well-known  botanist.) 
RkamtMla  jxirryi,  Eioenmann,  Proc.  Cal.  Ac.  Sci.,  1888, 130,  Rio  Zanalenco,  Chiapas. 

82.  PIMELODELLA,  Eigenmann  &  Eigemannn. 

Pteudnrhamdia,   Stf.ikdachkir,  SUa-waaaerf.  8ud<iatl.   Bra*.,  in,  1876,  46,  (Interutriga) ;  not  of 

Rleeker,  which  ia  PimeU>dw>. 
PinUlodeUa.  Kioknmakx  A  Eioenmaxn.  Proc.  Cal.  Ac.  Sci.,  1888,  131,  (crutafcu). 
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OccipiUl  process  narrow,  reaching  tbe  bony  plate  at  baa*  ef 
•pine.    Fontanel)*  continued  to  the  bate  of  tbe  occipital  pfwaeas,  with  a 
bridge  across  it  above  the  posterior  margin  of  the  eje.    I  Mi  ran  I  awe)  pat 
toral  spinas  pungent ;  humeral  proeeea  spine-hke.    iJoteaJ  raye  I, «     TVe> 
genua  ia  an  ally  of  Pimtlodm*  and  Hkmmdm.    Tbe  nusasfowe  spemei  ee» 
confined  chiefly  to  the  Auiaxon  region.   (Diminutive  of  /1a»rfad»§ .  ♦.*»'•* 
fat.) 

m    A4lpoa»  la  kaa  than  » ,  Uh>  Ua*t*.     |».  I,  ft.     rVrit«al  Im  a»4  e«-fcj*t 
tral  t«»  *n«l.     Perioral  •%£&*  BMdrralr,  wlia  a  im  If*  rNiiH  fc.-*a 
•    !*t4aa  villi  a  dark  latrral  t**«l  which  rotUtM  forward  «*  IW  h«*4 

apia*  *£  iiia*>-ur  of  the  •|4tt»,  *|4a«  t*rj  hew* 
I*.  Ma*  wlth.iat  dark  lairral  l*o4,  th*  oilor  |4aJ».     MaillUrr  harWh) 
of  anal. 

«4H.  PlgKLODKLLA  fsUwaUDRl,  <awtft4arfca*t 

Head  4|;  depth  f»ft.    I).  I,  6;  A.  II  or  12.     Ilody  cloagate.  » leader      Eye 
3}  in  head.     Maxillary  barbels  reaching   front  of  adipoee  An.     tlaraa 
•pine  straight,  scarcely  roughened  in  front,  except  near   the  tip,  lit* 
head.    Adipose  fin  3f  in  length  ;  caudal  deeply  forked,  upper  loW  s»s»a 
the  longer.    Pectoral  spine  list,  1ft  in  head.    Color  brown,  with  a  veil 
defined  band  from  tip  of  snout  to  middle  of  eaadal ;  dorsal  fia  with  a 
dark  bar  011  the  membrane  upon  each  pair  of  rays.    Rio  Chagre*       Kig*s> 
1.) 


JW*.»#an-4ayr»«.  f*TTi»f.irn»n,  f.  hth   Deltr.,  it,  M,  HCS,  Rie  Casgres.  St 
ItmtufcJI*  dU/rrn,  Kiu«»«a»»,  I.e.,  1  W,  lrtna. 

*«•.  PIlKLOBKLLa  aOMNTA,  (<;<i»ta«r). 

Adipose  An  long;  nearly  .'<  in  length.     Maxillary  barbels  reach  tag  fraai 
of  anal  fin;  e\e4  in  head.    Dor*al  npine  nlender,  little  more  than  ?  the 
bead,  somewhat  shorter  thsn  pectoral  uptne;  caudal  forked,  tbe  ape** 
lobe  the  longer,     ((tunthcr. )    <  Keiiiersldaa.  Kcuador:  also  recorded,  parr 
hap*  doubtfully,  from  Kio  Chagrca.)     fweoVWea,  modeat. ) 


fSmrl  *§*»•**!**»;  i.i  *  tii  i  a.  Pr.-..  7j**1  S-  .  Loinl  ,  l»o»,  xv»t  Earner  aldaa.  lie  m  Set      Of* 
tai a,  <at.,  ».  1  IT.  1-4 

83.   PIMELODUS,  I^C^pede. 
(CONGROft   IlAkHO**.  > 


LkctrtPT,    II:*l     Nat     V<Am  ,   %.  M,    InO,    (^inoi^l^ii,   •*•  .  >*rh 

gro*ra>. 
r.M^.hK.  <*i  vita.  lUfTi*  Anitiia*.  I !  I    1.  >n   |»|T.  <  ;**.(<- u»*n4ir»,  atr  ,  «f«rt«v  Vita   .a* 

cif  t"rth  aU  «* 
fW4.ffa«.  H»»l»«  «.  I'laav'ti  Fi-»-.«.  <tr  ,  11,  **\   1«T». 
JWri-Ja*,  <iiic.  I  fTin,  rt.   .  ml...  uk»  •«*A**fB*  a«  tij-- 
|\r«j4r *•-!'•,  lUirtin.  S«-l  •:   Ti/l-J.r.  I»i«  rktu>K  1^3.  ^.  "d 

/V*-i<«fc<i«  f.i.  Ill  rikll.  /         ,l''l,  1*'J.     t*A"W»lm»  -a-iir.»#i 

Teeth  on  the  vomer  in  «mall  patches  or  none:  no  teeth  on  palatines: 
pterygoid  t«*eth  «»miiriiiii«^  prr*eut.  Kotitanelle  not  extending  backward 
l»eyfind  the  eye*.  Iluint*ral  |irfH*<*fMi  btoad.  not  spine-lika.  Crown  «*f 
bead  granuloae,  or  covcre<l  with  ihtn  skiu.    \>ot%aX  aaA  waeVwcaX 
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stout;  adipose  fin  long,  longer  than  high;  dorsal  rays  I,  6.  Species 
chiefly  Brazilian,  abont  10  recognized  in  the  genus  as  now  restricted. 
(ntnetfc,  fat.) 

260.  PIMELODCS  MACULATU8,  LacSpedo. 
(Comoro  Bahboso.) 

Head  3*  to  4i ;  depth  S£  to  5.  D.  I,  6 ;  A.  11.  Head  granulated,  entirely 
naked  above.  Vomerine  teeth  none  or  in  very  minute  patches;  teeth  on 
the  pterygoids.  Eye  5  in  head ;  interorbital  space  3±.  Maxillary  barbels 
extending  beyond  tip  of  dorsal.  Dorsal  spine  with  its  dermal  tip  as  long 
as  head,  not  qnite  reaching  the  short  adipose  fin,  which  is  3i  to  5i  times 
in  body.  Anal  emarginate,  some  rays  extending  beyond  tips  of  last  rays. 
No  brown  bars  on  caudal ;  a  dark  cross  spot  at  base  of  first  dorsal  spine. 
Rio  Mamoni  (Panama)  and  southeastward  to  Bio  de  la  Plata;  extremely 
variable,  generally  abundant  in  Brazil.  (Steindachner;  Eigenmann.) 
(maculatus,  spotted.) 

8*l*tnu  clariaM,  Linnaws,  x,  306,  1758,  in  part,  not  the  type. 

Pimdodu*  cfaruut,  Stkindachner,  Flussfischc  SUdamer.,  if,  10,  1879,  and  of  various  authors. 

Pimfiodu$  marw7alM#,  Lac£pede,  Hist.  Nat.  Poist.,  v,  94, 107,1803,  Rio  de  la  Plata;  GHnthrs, 
Cat,  v,  115,  1884,  and  many  authors. 

Ptramvimta  blochii,  GCnthsr,  Cat,  v,  HI,  1864,  Cayenne,  Surinam. 

PimdoduM  rigi Jim,  Spix,  in  Agassis,  Pise.  Brazil.,  19, 1829,  Brazil. 

Pimelodun  blochii,  Cuvikr  &  Valenciennes,  xv,  188, 1840,  after  Bloch. 

Mpihu  tucita,  Gronow,  Cat.  Fishes,  156, 1854,  no  locality  given. 

Pim*lodH$  macrrmema,  Blkekkr,  Silares  de  Surinamo,  79,  pi.  14,  1864,  Surinam. 

Pteudariode*  panther inuK,  LCtken,  Meddel.  Nat.  Hist.  Forem.,  1874,  No*.  1,  2,  pp.  194,  198,  Vene- 
zuela. 

PimuJorkamtUa  pitcatrir,  Cope,  Proc.  Am.  Phil.  8oc.  Phila.,  Xf,  569,  1870,  Pebas. 

Pimmutana  ma<T(#i>iia,  GCnthkh,  Ann.  and  Mag.  Nat.  Hint.,  July,  1880,  10,  pi.  it,  Rio  de  la 
Plata. 

PimrluUu  claritiA,  Eiof.kmann,  S.  A.  Xematognathi,  171,  1890. 

Family  XXXV.  LORICARIID^. 

Catfishes  with  sides  and  back  covered  with  bony  plates  and  with  the 
caudal  vertebra'  compressed;  the  neural  and  luemal  spines  expanded, 
forming  a  continuous  ridge  above  and  below.  Month  wholly  inferior, 
provided  with  broad,  disk-like  lips.  Maxillaries  thin,  with  a  terminal 
barbel,  which  is  partly  united  with  the  disk  at  the  mouth.  No  barbels 
at  the  chin  or  nostrils.  Teeth,  if  present,  hooked  and  usually  two-lobed 
at  the  tip;  the  functional  ones  in  one  series;  premaxillaries  separate 
from  each  other,  box-shaped,  filled  with  numerous  relay  teeth;  dentaries 
separate  from  each  other  and  formed  like  the  premaxillaries ;  no  teeth  on 
palate;  no  frontal  or  occipital  fontanelle.  Dorsal  fin  present,  situated 
on  the  abdominal  part  of  the  vertebral  column,  not  connected  with  the 
occipital  process.  Adipose  fin,  if  present,  composed  of  a  spine  with  a 
thin  membrane.  Anal  short.  Gill  membrane  joined  to  the  isthmus  ;  the 
gill  openings  restricted  to  the  sides.  Intestinal  canal  long  and  coiled 
upon  itself.  Nostrils  close  together,  a  flap  between  them  ;  placed  a  lit- 
tle above  and  in  front  of  the  eyes;  iris  with  a  flap  encroaching  on  and 
sometimes  dividing  the  pupil.     Air  bladder  cavity  narrow  at  the  base; 
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•ipanded  beneath  the  temporal  pl*U>,  usually  eosnmunleating  vita  it* 
outside  air  at  a  notrh  in  the  posterior  margin  of  a  t***p»ral  pUi*   4* 
sometimes  by  many  holes  in  the  temporal  plate;  itr»og  m»tiMr  !»***•  •  - 
ritM  extending  from  near  the  po*teru»r  etui  of  the  eoaleare«l  ?ert*or»   « 
ward;  ttase  compressed  ami  sometime*  forked  at  base:  these  atrnri*. •*. 
form  a  more  or  less  complicated  arrangement  which  gitea  fiuti  u*  1  - 
doraal  spine,  but  preventa  a  lateral  motion  of  the  head      A  large  fm* 
of  email  and  •insularly  armed  ratAshes,  chierty  court tied  to  the  ri«»r»  • 
Booth  America;  21  genera  and  217  species  are  d  earn  bed  1m    I»r    llig*- 
tnanu,  who  is  the  most  recent  authority  on  this  group,  t  Sn  ran*  1  II  %  r*  ♦ 
TOMATINA  in  part,  (lunther.  Cat.,  v,  2t2l-'Jtt»» 

UlSirABtlSX 
m.  Tail  loot,  Upcfinc  fnmmrbtlj,  with  a  wagl*  a»rt«a  nf  plat**  *m  Ifc*  •*!••      !»  n«    f  «   m 
ally  lsa*rt*-1  hrhiml  th*-  origin  of  th»  i»atrab.  *m  *»*•*»  ta      IM'**!*-*'  '*■.*.  »-. 
ally  sol  l«»ag»r  than  l*»h      I  rprr  ca*4al  UAm  »4awO*a*«  |>«>«|«<*«| 
».  Ifciraal  An  lnwrl««I  alN>v«>  •  r  slightly  Wbm>l  aaal;  t  %**  *  pi  at**  hHtM«  <t  a*»t  . -  ..  » 
p*ir*».     K)»a  tuj«r1<»r.     Tall  with  ilruag  lateral  a**  fa      *a>  >*t  a  -t  •  %;*«.*».;  »* 
tip  bur  marginal  with  ■pin**  |*  ■■   ••'•    ** 

HtensToaisa: 

•a.  Tall  abort,  roa»,pf  i  — nl  «*  rotit»t|r«|      f.lpa  «*tlra      Adlpaa*  As  aanall?  atiint   i~»«r%   «( ■ 
far*  nakml.  »r  r..t«t«il  with  raiaatr  granular  plain.     laiMliaa  gf>«tfi    ••  t^»  * 
Siany  tim*m  m  l.-i»g  aa  th»-  U*lj ,  luarr  raadal  !**■  +mmitmm  pr*mii»  —I 
r.  Tvaipnral  |>lat«*  in»t  p*-rfuratr. 

4.  Margin  "f  thr  •n.-nt  granular,  with  anaaHiatw  a  aak«a|  apr*  at  t»f       ^^*<«     • 
(•••rr  aurfai*  <<f  tail  »ipuar4.     I*>rw«l  rai»   I.  ?.  *>t  I.   a      T—i*    ^t.-*    •  . 
nvir^MV.  • 

*    Int«*n>|*rt  ie  with  •rwiiU  •{•ib***  bora*  <*n  a  a»<«aM«  plat*      !•■  •**    a*  !  •* » 

•li-tlfl't  ||(  ■:  k  «       «-"!      •      • 

<r.   Margin  ff  tti*>  »ti<-iit  nak*-.|.  «iifi<iut  1-fHtl**,  grannl**,  •  t  lri.t«.-  «*     |>  t>r  |«r-    •  • 

•>r*>  til**  «|4ti' ■  •  m  it  «•  w    •    * 

*vr.  Margin  <-f  tht  tnt'tit  * ith  t«-r>t*<  l«<«, i-r.  in  th#>  fra«*l».  »<m* t>i*»r«  tk*k~l      %•»?•»   r.  • 
f m  #  n*k*<l.     Ii»ti  ri»|»-r«  If  «ilh  a  l>ut»>  h  "t  *\hw  inavrf»>l  •  u  a  «*■••»*  •  i  -»r# 

.1*    IITI'  •     •* 

84.  LORICARIA,  l.tnnsua. 

LiVVtr*."'**   N"»t  .  F»l   l.  17".-.  >r.-o«Mf4r*.#«i 

H«ai«*"«.  N*t   lll«t.  ri«h*«  11    >-4.  KU.   r.^lr^j 
#|«a)»«i-«,K«ra.  Panrrrv- !*r  -1.  K\;.    f<-j»rM«... 

fywwwiiiyi,  BLriKta.  V-l-  rl  TijUrh?  I»i-ffc  . »».  I«*«l  ■■*»••      «w*|-4r*r<*- 
!t*»*l£~»rii'»-i,  IlLrt  at  a, '.«-..  »■.  i'fn««>Ji- 
I  WrjAr  ■»*•!■«.  Dill  at  a,  1  •-  .  *«      '>;■• 
f|faMnl^r»»trM,  III  if  »»«,■'   '   .*!.'■   •*^'  ••'••»'• 

PfcfA  W»>»l  *.  Hi  1 1  a  r  a.  I       k\    /  Ijfy  *ph*lm» 

feiwi^vMrM,  Buraik./  ■     »l     "i^u 
O/yL^vt^^,  nutaia  /  •     "I     '  fJ-i?' 

This  genua,  atittirinitly  rharactertfetl  in  the  analytical  key  shore.  r,»r» 
tains  a  very  lar^r  numt»cr  nf  «|MM*irat  alMiunding  in  the  rivers  in  the  e»«t 
eru  part  of  South  Auu*ri«M.  They  are  remarkable  for  their  elongate  fi»rin 
and  for  the  mat  «»f  inuil  which  covers  the  body.  A  few  of  these  citrt*<! 
north wanl  to  t\w  watera  :»lx»ut  !*uuama.  There  is  considerable  \ariatum 
in  form  amon^  \U*-w  t»-li«*,  l.tit  the  dilYerent  groups  run  into  each  other 
Mod  are  ttmt  regarded  as  subgeucra.    vlorica,  a  cuVraaa,  «>\  «qsa  ul  vrw\. 


• 
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a.  Snout  long  and  narrow,  its  lower  surface  granular. 

Hemiodox,  (qpf,  half;  odovc,  tooth): 
b.  Margin  of  head  in  both  sexes  granular.     Teeth  minute  or  wanting.     Lateral  keels 
becoming  parallel,  not  coalescing.    No  keels  on  head  or  scutes  before  dorsal. 
c.  Teeth  minute,  numerous  in  both  jaws.     Lower  surface  of  head  partly  naked;  up- 
per and  lower  caudal  rays  greatly  produced.    Scales  33.  panam ensis,  251. 

8tu risom a,  (*f«rio, sturgeon;  ffwpa,  body): 
66.  Margin  of  head  in  males  with  numerous  bristles.     Teeth  well  developed  in  both  jaws; 
lateral  keels  coalescing. 
<i.  Belly  with  5  series  of  plates.    Outer  caudal  rays  produced.    Scales  34. 

R08TBATA,  262. 

aa.  Snout  acute  or  rounded,  not  produced. 

Rineloriparia,  fpiVij,  rasp;  Loricaria): 
e.  Margi  n  of  the  head  in  males  with  numerous  bristles.    Teeth  well  developed.     Upper  cau- 
dal ray  greatly  produced.    Lips  not  greatly  expanded  and  without  long  cirri. 
/.  Orbit  notched;  head  naked  below. 

g.  Anal  plate  rather  large,  with  3  smaller  plates  before  it;  lower  lip2-lobed; 

nuchal  plates  each  with  2  strong  keels;  mucous  pores  of  anterior  part  of 

body  black;  all  the  fins  spotted.  lima,  253. 

g<j.  Anal  region  with  small  scales  like  those  on  belly;   nuchal  ridges  very  low; 

fin  rays  spotted.  branbtordi,  254. 

«e.  Margin  of  the  head  in  both  sexes  granular  or  hispid. 

h.  Plato*  between  ventre  Is  large;  more  or  less  connected  to  form  a  buckler. 

Paraiiemiodon,  (vapa,  near;  Hemiodon): 
i.  Head  longer  than  broad.    Belly  with  3  or  more  longitudinal  series  of  plates. 
j.  Uppermost  caudal  ray  spinous;  lower  lobe  emarginate  with  short  cirri. 
Each  jaw  with  8  or  10  teeth;  no  keel  on  caudal  or  nuchal  plates. 

URACAKTHA,  255. 

Loricaria: 
hh.  Plat<*  between  vontrals,  if  present,  small;  no  large  anal  plate. 

k.  Belly  i>artly  nakwl,  the  middle  line  and  sides  armed;  lower  lip  with  numerous 
cirri  and  marginal  fringe;  teeth  few,  small;  an  occipital  keel;  upper 
surface  with  light  and  dark  lines  ;  all  fins,  except  anal,  spotted  with  violet. 

V  A  RI  BOAT  A,  256. 

Subgenus  HEMIODON,  Kner. 
251.  LORICARIA  PAN  AMEN8IS,  Eigenmann  A  Eigenmann. 

Head  4$.  D.  8 ;  A.  6 ;  V.  1, 5.  Scales  33.  Lower  surface  of  head  partly 
naked ;  no  keels  on  the  head  or  nape ;  a  large  naked  area  about  the  mouth. 
Orbit  without  notch,  4  in  snout;  anterior  profile  concave.  Belly  with  5 
series  of  plates.  Upper  caudal  filament  about  as  long  as  body  ;  first  dor- 
Hal  ray  very  high.  Brownish,  a  blackish  area  in  front  of  eye;  dorsal 
Nouunvhat  spotted;  a  stripe  on  each  lobe  of  caudal.  Panama.  (Eigen- 
mann). 

L»ru  ariii panamettsu,  Eioknmann,S.  A.  Nematognathi, 366, 1890,  Panama. 

Subgenus  STURISOMA,  Swainaon. 

252.  LORICARIA  ROSTRATA,  Spix. 

Head  4$.  D.  8;  A.  6.  Scales  34.  Body  little  depressed  anteriorly; 
head  without  keels  or  ridges;  its  surfaces  and  plates  evenly  hispid  ;  nuchal 
plates  weakly  bicarinate.  Orbit  without  notch,  4i  in  snout,  7£  in  head. 
Anterior  profile  very  concave;  the  snout  long  and  narrow;  upper  lip 
granular;  lower  lip  entire  and  rounded,  elongate,  papillose;  free  part  of 
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barbel  shorter  than  eye.     Ilelly   with  6  series  of  plates ;    lit#r»4   k*»  • 

moderate,  coalescing  into  one  at  the  twentieth  scale;  breast  ae>d  *«#•• 

surface  wit b  many  irregular  plat™.     First  dorsal  ray  louder  tba*  Warf 

outer  caudal  ray*  3  in  length.     lirowuish;  Ana  mostly  spotted        !..(*% 

maun.)    Ktvein  of  eastern  South  America  from  Panama  to  the  I'aiac*** 

widely  distributed  an<l  abundant,     (rottrefea,  lougmiard  • 

L<ni«rM  r»^r.rf.i,  j»rit.  f*i«.     Aran!.  ■'•.  I»fl,  Kio  brsoco.  Cfttaia.  <  al     •.  ;*    ls>«     !-.**• 

■asm,  V  A.  VfiiititfiiAtlu,  .*!•*.,  !■■■». 
(>nwM«iK  CiniaA  \  u»  v  n**i«,  *t,  f?i,  |«l.  «*<  !*•«»,  Bsrra  JuKio  N«(fa 
JUvinirtakt'f-U't.  K%re,  I'anf.-r  »«•!-■,  *7,  1»M,  Rio  Cujsbs. 
fjtnirM  (•«''•••«.•.  <.t  «tkim,  « at.,  *,  JA7,  1»M. 

Submenu.  RINELORICARIA.  Hi«*k«* 
Sit.  LORH  IRIA  LI1A.  Kt»r 

Head  4|.  1>.  X:  A.  IS.  Scale*  27.  llody  depressed  and  elongate.  lU 
depth  i  the  width.  Head  Unix,  tapering;  the  cheeks  in  the  male  tb*rk.i 
covered  with  line  brmtlm;  slightly  rough  in  the  female.  8aperc»l&a#i 
margins  raised  :  ua|»e  w  ith  2  ridgea,  which  widen  backward.  Orbit  w.xk 
a  large  notch  lichind  ;  auterior  profile  convex.  Teeth  lew  ;  lipe  well  o> 
v  eloped,  the  Miifaco  co\cre«l  with  short  cirri:  barbel*  alma  t  as  lo*>g  as 
eye.  Head  naked  lielow  ;  lietly  with  3  to  5  serlea  of  scutes  ;  lateral  h*»ia 
coalescing  at  the  ni\tc«uth  scute.  ITpper  caudal  ray  2lt  in  length  ;  tentr*. 
short.  Marbled  uInjvi*,  »  it  It  al»out  4  faint  forked  cruse-bars.  Vertical  £&• 
more  or  lens  s|witted.  Coastwise  streams  of  Ilra/il,  from  the  rarab.it* 
northward  to  Panama,  widely  dmtrihuted  and  abundant  iu  rocky  bri«*ka 
\  Kigeiimauii. )     . /im«j,  a  tile  > 

L*v*r+t  /•«■■!,  Ka*«.  l'*m-rw.  :*..  -  1.  |«.i    brsfll;    <ifrrsKa,  »  al  .  ».  *•'.  1«»  «.  Li .11101 

>.   \.  >'•  mat.. .rt.Ailii,  :v  «,  !"»■ 
hw+xr*»atryJi1i,  lli««*l,  Wn/m    \r-  !•  .  !••.*,  >.*,  Ssnts  Cruf. 

Sil.  LUHHARU  sUUX*rORfrl,  tiUL 

Allied  to  L.  lima.  Scaler  '>.  Kye  fimall,  t  interorbital  width,  w  hick  m 
Hat,  lMitiude<l  by  tdight  crwta ;  «irl»it  with  a  alight  notch  (snoot  and  ja«  • 
lost  in  typical  examples  lower  part  of  head  naked;  opercle  and  margi&a. 
scutes  of  bea«l  w  ith  a  broad  dense  baud  i»f  erectile  bristles.  Scuteeof  nerk 
with  1!  obsolete  curin.e.  Scutes  of  thorax  polvgou:.!.  those  of  bell*  aral* 
like;  lateial  ridges  « oale»ciug  «»u  eighteenth  fdiicld.  Caudal  tin  •Ii^br* 
emargiuate,  the  upper  f»pmc  f»  wo  lien  at  its  haaal  half,  the  lover  Job* 
truncated.  Yel!>»wi»h  blown,  t!io  tin  ia\«  spotted.  Iathniu*  of  I^anaa&a 
1  ■•ill.  t     (Named  fur  I>r.  J.  K.  Itrantford,  ita  discoverer.) 

I  *„  ;-.,  '-,.,.•  •  (..  •.!!!.  V;  .      \      S»t.  >  1.  ri.ila,  U7-.  X>.  Emptrt   Station.  Ut*a»»» 
Railway. 

S-!-tfcr:-%   f'AR  AHEMIODON.   W**k*r 

**.:..  I.OKH  IBM  1  Ra<l*THt.  K:.-r  k  M*Marti»*r 

V.H:  A.  ti.     I'pjK^rnjMNt  raudal  ray  spinou* ;  vertical  diameter  of  ejr  • 
in  interorbital  width:  )»-!!>  with  alMuit  •»  series  of  plates.     No  keels  ua 
on>ipitaI«»r  nurlial  j/.it.*  ;  lower  lip  emargiuate.  fringed  with  abort  cirri 
each  jaw  with  h  to  1"  \* -eth.     None  of  the  caudal  rays  produced  :  l»arbel« 
very  short.     Kio  <lia^re«      (Eigeumaun  1     (■/«.»!,  tail:  £«aii*i:t  spine.  ■ 

/  r»  imwNwttt,  K*ia  4  "»ti  i«i>4*  n«ia,  AMi.  lUyr   A  .  Warn.,  54,  lsl\Rlo  Chs<  r«« 
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Subgenus  LORICARIA. 
SM.  LORICARIA  YARIEfiATA,  Steindachner. 

Head  5.  D.  I,  7;  P.  I,  6;  V.  I,  5;  A.  I,  5.  Lat.  line,  30.  Body  and 
bead  strong] y  depressed,  the  head  triangular,  blunt  forward ;  teeth  very 
few,  2  on  each  side  above,  5  or  6  below;  underside  of  head  naked.  Eye  9 
in  head,  5  in  snout ;  upper  lobe  of  caudal  produced  in  a  long  filament. 
Upper  parts  with  many  brownish  streaks ;  fins  all,  except  the  anal, 
spotted  with  violet.  Rio  Mamoni,  Panama.  (Steindachner.)  (varie- 
f+t**,  variegated.) 

wvydtit,  Steixdachxbe,  Flassflsche  SUdamer.,  1. 16, 1879,  Rio  Mamoni. 

85.  HEMIANCISTRUS,  Bleeker. 

Blebkee,  Tijdschr.  Dlerk.,  i,  78,  1863,  (nudiam). 
Blebkee,  ?.  c,  79,  1863,  (wrrahu). 


Lips  entire;  tail  short,  compressed.  Adipose  fin  entire;  remote  from 
the  dorsal  fin.  Body  covered  with  bony  plates ;  teeth  small ;  snout  with 
the  margin  granular ;  temporal  plate  not  perforate ;  interoperole  erectile 
and  bearing  spines.  The  numerous  species  are  not  well  known  and  do 
not  seem  to  be  abundant ;  they  are  chiefly  Brazilian,  (wu-,  half;  uyicioTpoc, 
Jncistrus,  a  related  genus.) 

«.  Interopercle  with  about  20  erectile  spines;  the  longest  %  bead.  guacharotk,  257. 

«o.  Interopercle  with  very  few  short*  setifonn  spines,  the  longest  shorter  than  eye,  not  more 

than  ft  head.  asvidoukfm,  268. 

267.  HEMIANCISTRUS  GUACHAROTK,  (Curier  it  Valenciennes). 

D.  I,  7;  A.  I,  5;  P.  I,  6;  V.  I,  5.  Interopercle  with  about  20  com- 
pressed, erectile  spines,  the  longest  i  head ;  head  depressed ;  snout  semi- 
oval;  bones  of  head  rough,  without  keels;  eye  5  in  head;  teeth  very 
fine,  doubly  curved.  Pectoral  spine  reaching  first  fourth  of  ventral; 
dorsal  spine  slender  and  rough.  Caudal  4  in  total  length,  forked,  with 
pointed  lobes.  Belly  smooth  to  the  anal.  Brownish.  L.  5  inches.  Porto 
Rico.     (Cnvier  &  Valenciennes.)    (guacharotc,  the  Spanish  name.) 

H§p  5  *ommi  focsorofa,  Cvvier  &  Valrwciemhks,  XT,  608,  1840,  Porto  Rico. 
Claftwsiwin  gmacharvU,   GCkther,  Gat.,  T,  245,  1864. 

2SS.  HERIAXC18TRU8  ASPIDOLEPIS,  (GUother). 

Head  3}.  D.  1, 7 ;  A.  5 ;  P.  1, 6.  Lat.  line,  25.  Head  depressed,  a  little 
longer  than  broad;  snout  very  broad,  rounded  in  front;  interorbital 
space  nearly  fiat,  3  times  diameter  of  the  Bmall  eye ;  interopercle  with 
very  few,  short,  setifonn  spines,  the  longest  \  eye.  Thorax  and  belly 
granulated,  with  naked  patches.  Seven  scales  between  dorsals.  Pectoral 
•pine  strong,  longer  than  head,  with  setifonn  spinulee ;  12  scutes  between 
anal  and  caudal.  Scutes  of  body  with  prominent  keel,  each  keel  with 
4  to  7  short,  setiform  spines.  Each  scale  variegated  with  dirty  yellow 
and  dark  brown.    Veragua.     ( Gun t her.)    (aanic,  shield;  Xenic,  scale.) 

ssyisWsjHs,  GCimun,  Fishes  Central  Amer.,  478, 1869,  Veragua. 
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86.  CHiETOSTOMUS,  Kner. 

Ouetotimnu*,  Knkb,  Ilyportomiden,  272,  1H53,  (labor hynchn*). 

This  genus,  as  understood  by  Dr.  Eigenmann,  inoladee  all  the  forms 
allied  to  Uypostomm  and  Hemianciutrus  in  which  the  snout  is  naked.  The 
numerous  species  are  chiefly  confined  to  mountain  brooks  in  South  America. 
(xaLTfli  bristle;  artya,  mouth.) 

a.  Pectoral  spiue  longer  than  head;  eyo  8)4  in  bead,  3  in  so  out;  interopercular  spinet  abort 
and  stout,  1  or  2  on  each  side.  riscttw,  259. 

259.  CHJETOSTOMUS  FISCHEBI,  Stoindacbner. 

(Couciiu.) 

Head  3*;  depth  of.  D.  I,  8;  A.  I,  5;  V.  I,  5;  P.  I,  6.  Interoperele 
with  1  or  2  short  but  very  strong  curved  teeth  on  each  side.  Month  broad. 
Eye  8}  in  head,  about  3  in  snout.  Pectoral  spine  very  strong,  longer 
than  head  by  1  or  2  diameters  of  the  eye ;  ventral  spine  li  to  2  diameters  of 
eye  shorter  than  head ;  longest  ray  of  caudal  slightly  longer  than  head. 
Scales  23  or  24.  Yellowish,  with  very  many  yellow  dots ;  fins  with  some 
faint  dark  spots.  Rio  Mamoni,  near  Panama.  (Steindaohner.)  (Named 
for  W.  Fischer,  who  collected  the  type.)- 

ChgtoUomus  ftschen,  Stein  dachner,  Flumfischo  8 U darner.,  i,  14,  1878,  Rio  Mamoni. 

87.  ANCISTRUS,  Kner. 

Ancittrut,  Kner,  Ilypoatomiden,  272,  1853,  (cirrhonu). 

This  genus  includes  numerous  species  of  catfishes,  allied  to  Hypostomus, 
with  the  snout  provided  with  tentacles.  These  tentacles  are  usually 
present  in  both  sexes,  even  in  the  very  young.     (uyiucrTvoc,  a  fishhook.) 

2<M>.  ANCISTRUS  CHAGRESI,  Eigenmann  *  Eigenmann. 

Eye  6  to  7i  in  head.  D.  I,  7;  A.  4  or  5.  Scales  24.  Margin  of  the 
snout  naked,  provided  with  tentacles.  Females  with  a  narrow  naked 
margin  and  a  series  of  simple  tentacles ;  male  with  a  much  wider  naked 
area  and  simple  marginal  tentacles ;  thorax  and  belly  naked ;  scutes  of 
the  body  not  keeled ;  region  between  eyes  and  gill  openings  partly  naked. 
Opercle  erectile ;  head  broad,  depressed,  with  keels.  Lower  caudal  lobe 
scarcely  longer  than  upper ;  margin  of  the  caudal  obliquely  truncate. 
Preopercular  spines  11  to  15.  Breast  with  a  small  granular  patch  of  spines. 
Rio  Chagres.  (Eigenmann.) 
Ancutnu  chagresi,  Kioknmann,  Proc.  Cal.  Ac.  Sci.,  1880, 47,  Rio  Chagres,  Panama. 

Order  N.  PLECTOSPONDYLI. 
(The  Carp-like  Fishes.) 

Soft-rayed  or  physostomous  fishes  with  the  parietals  broad,  distinct ; 
pterotic  normal;  symplectic  present;  opercular  bones  all  present;  meso- 
coracoid  present;  no  interclavicles ;  the  4  anterior  vertebra  much  modified 
and  joined  together,  provided  with  the  Weberian  apparatus  or  ossioula 
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auditus.  Branch  ioetegals  few,  usually  3  or  4 ;  shoulder  girdle  attached  to 
the  skull.  This  group  consists  entirely  of  fresh- water  fishes,  and  includes 
about  8  families,  to  which  belong  the  majority  of  all  the  fresh-water  fishes 
of  the  world.  The  essential  character  of  the  order  lies  in  the  modification 
of  the  anterior  vertebra,  as  in  the  Nkmatogxathi,  but  without  the 
character  of  the  rudimentary  subopercle  and  maxillary  and  the  soaleless 
skin  which  distinguish  the  catfishes.  Three  strongly  marked  suborders 
are  included  in  it— each  of  which  has  been  sometimes  regarded  as  a  dis- 
tinct order.  There  is  no  room  for  doubt  that  the  Eventognathi  and 
HETKROGNATHi,as  well  as  the  Gymnonoti,  sprang  from  the  same  stock 
as  the  catfishes,  as  it  is  not  likely  that  the  singular  modification  of  the 
vertebra,  producing  the  Weberian  apparatus  has  separately  developed 
in  the  different  groups.    («r?.c*rof ,  woven  together ;  airtfwfoAof ,  vertebra. ) 

Analysis  of  Suborders  of  Plectospondyli. 

«.  Lower  pharyngeals  falciform,  parallel  with  tho  gill  arches;  jaws  toothless;  brain  case  pro- 
duced between  orbits;  basis  cranii  simple;  only  2  superior  pharyngeal  bones. 

EVKWTOONATRI. 

««.  Lower  pharyngeals  not  falciform;  3  basal  branchihyals;  teeth  In  jaws  often  present; 
brain  case  not  produced  between  orbits;  basis  cranii  double,  sometimes  with  muscular 
caual;  1  to  4  superior  pharyngeal  bones, 
b.  Anus  submediais;  body  not  eel  •shaped;  dorsal  fin  present;  ventrals  abdominal. 

Hrkroonatui. 
bb.  Anus  at  throat;  body  elongate,  more  or  less  eel-shaped; dorsal  obsolete;  Tentrals  want- 
ing. Gymnonoti. 

Suborder  EYENTOGNATHI. 

(The  Carps.) 

Pleotoepondylous  fishes  with  the  lower  pharyngeals  falciform,  parallel 
with  the  gill  arches;  2  upper  pharyngeal  bones;  brain  ease  produced  be- 
tween orbits;  jaws  without  teeth;  dorsal  fin  present;  no  adipose  fin;  ven- 
tral 8  abdominal.  Gill  openings  restricted,  the  gill  membranes  attached 
to  the  isthmus.  Streams  and  lakes  of  northern  regions,  the  species  ex- 
cessively numerous,     (ev,  well;  Jvrdf,  within;  yvuBos,  jaw.) 

ANALY8I8  OF   FAMILIB8  OF   EVBNTOONATTII. 

u.  Pharyngeal  teeth  numerous,  pectinate;  niaxillarivM  forming  part  of  tho  margin  of  the  up- 
per jaw;  ba*al  branchihyals  2.  Catoctomip.v.,  xxxvi. 

an.  Pharyngml  teeth  few;  margin  of  upper  jaw  formed  by  premuxillaries  alone;  bu&al 
branchihyals  3.  Cypbinid.v,  xxxvii. 

Family  XXXVI.  CATOSTOMID.fi. 

(The  Suckers.) 

Body  oblong  or  elongate,  usually  more  or  less  compressed.  Head  more 
or  less  conical.  Opercles  normally  developed.  Nostrils  double ;  no  bar- 
l>els ;  mouth  large  or  small,  usually  protractile  and  with  fleshy  lips. 
Margin  of  upper  jaw  formed  in  the  middle  by  the  small  premaxillaries, 
and  on  the  side  by  the  ruaxillaries ;  jaws  toothless.  Lower  pharyngeal 
bones  falciform,  armed  with  a  single  row  of  numerous  comb-like  teeth. 

F.N.  a. 12 
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Branchiostegals  3 ;  gill  membranes  more  or  less  united  to  the  isthmus, 
restricting  the  gill  openings  to  the  sides ;  gills  4,  a  slit  behind  the  fourth ; 
pseudobranchiao  present.  Scales  cycloid,  large  or  small.  Lateral  line 
decurved,  sometimes  wanting.  Head  naked ;  fins  not  scaly.  Dorsal  fin 
comparatively  long  (of  10  to  50  rays),  without  true  spine ;  anal  fin  short; 
caudal  fin  more  or  less  forked;  ventrals  abdominal,  with  about  10 
rays;  pectoral  fins  placed  low,  without  spine;  no  adipose  fin;  belly  not 
serrated.  Alimentary  canal  long.  Stomach  simple;  no  pyloric  0030a. 
Air  bladder  large,  divided  into  2  or  3  parts  by  transverse  constrictions, 
not  surrounded  by  a  bony  capsule.  Genera  14;  species  about  60;  in- 
habiting the  fresh  waters  of  North  America ;  2  species  in  Eastern  Asia ; 
ascending  streams  in  large  numbers  in  the  spring.  They  are  not  much 
valued  as  food  fishes,  the  flesh  being  flavorless  and  fall  of  small  bones. 
(Cyprinld^e,  group  Catostomina,  Giinther,  Cat.,  vn,  12-24.) 

a.  Dorsal  fin  elongate,  its  developed  rays  26  to  60  in  number;  air  bladder  in  2  parts. 

Ictiobina:: 
6.  Fontanello  present ;  body  ovate ;  scales  large, 
c.  Dorsal  rays  24  to  33. 

d.  Mouth  large,  more  or  less  terminal,  protractile  forward  ;  lips  thin  ;  pharyngeal 
bones  and  teeth  moderate ;  large  species,  dark  in  color.  Ictiobi?*,  VS. 

dd.  Mouth  smaller,  inferior,  protractile  downward.    Pharyngeal  bones  narrow, 
with  the  teeth  thin  and  weak;  smaller  species  of  pale  coloration. 
Cyclkptinjr  :  Cabpiodes,  $9. 

66.  Fontanello  obliterated  by  the  union  of  the  parietal  bones;  body  elongate, 
e.  Mouth  small,  inferior,  with  thick,  papillose  lips ;  scales  rather  small. 

Catostomina:  Cycxehus,  90. 

aa.  Dorsal  fin  short,  with  10  to  18  developed  rays. 

/.  Air  bladder  in  2  parts. 

g.  Lateral  lino  complete  and  continuous ;  scales  small,  66  to  116  in  the  lateral  line. 

h.  Fontanel le  nearly  or  quite  obliterated  in  the  adult  by  the  union  of  the  parietal 

bones ;  jaws  with  bard  sheaths ;  posterior  division  of  air  bladder  slender. 

Paxtostiu*,  91. 

kh.  Fontanelle  broad  and  evident  at  all  stages  of  growth;  posterior  division  of  air 
Madder  broad. 

i.  Nucbal  region  without  hump,  the  interneural  spines  normally  developed. 
j.  Mouth  inferior,  small,  with  thick  papillose  lips.  Catostoiiu*,  92. 

jj.  Mouth  very  large,  terminal,  oblique ;  lips  thin  and  nearly  smooth; 
pharyngeals  weak,  with  numerous  small  teeth.    Chasmxstbb,  93. 
it.  Nuchal  region  with  high  sharp-edged  hump,  formed  by  the  greatly  en- 
larged aud  expauded  interneural  spines.  Xybauchem,  94. 
gg.  Lateral  line  interrupted  or  wanting  ;  scales  large  (40  to  60  In  longitudinal  series). 
Jr.  Lateral  line  entirely  wanting.  Kbimyeox,  95. 
kk.  Lateral  line  more  or  less  developed,  especially  in  the  adult.    Mixytbema,  96. 
/".  Air  Madder  in  3  i»arts ;  fontanello  present ;  scales  large ;  lateral  line  complete. 
L  Mouth  normal,  the  lower  lip  entire  or  merely  lobed,  the  upper  protractile. 

m.  Pharyngeal  bones  moderate,  the  teeth  compressed,  gradually  larger  down- 
ward; mouth  moderate  or  small,  the  lips  usually  plicate.    Mozostoma,  97. 
mm.  Pharyngeal   bones  very  strong,  with  the  lower  teeth  much  enlarged,  sub- 
cylindrical  and  truncate,  the  teeth  of  the  upper  part  of  the  bone  small 
and  compressed  ;  mouth  large,  somewhat  oblique,  with  very  thick  lips. 

PLACOPHABYVX,  96. 

U.  Mouth   singular,  the  upper  lip  not  protractile,  greatly  enlarged,  the  lower  lip 
developed  as  2  separate  lobes ;  pharyngeal  bones  and  teeth  ordinary. 

TiAOOCTLA,  99. 
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88.  ICTIOBUS,  Rafinesque. 
(Buffalo  Fisiiks.) 

Ictiotmi,  KAnnnQUB,  Ichth.  Oh.,  55,  1820,  (bubalus). 
Sderogmathm^  Ouvik*  and  Valemciknses,  xvii,  477,  1844,  (c^prineUa). 
Bmbalicktkg*,  Agassis,  Amor.  Jour.  Sci.  Arts,  192,  1855,  (iirtu). 
IckUkyobn*,  Aqassiz,  (corrected  orthography). 

Body  robust;  head  very  large  and  strong.  Eye  moderate,  anterior. 
Fontanel le  large,  well  open.  Opercular  apparatus  largely  developed  ;  the 
suboperculum  broad;  the  operculum  strongly  furrowed.  Mouth  large 
for  a  sucker,  terminal,  protractile  forward,  or  downward  and  forward. 
Mandible  strong,  oblique.  Lips  little  developed  ;  the  upper  narrow  and 
smooth ;  the  lower  rather  full  on  the  sides,  but  reduced  to  a  narrow  rim 
in  front.  Jaws  without  cartilaginous  sheath.  Muciferous  system  of  head 
well  developed.  Isthmus  narrow.  Pharyngeal  bones  rather  weak ;  the 
teeth  numerous,  moderate  or  small ;  the  lower  ones  gradually  larger  than 
the  upper  ones.  Gill  rakers  long  and  slender  above,  becoming  shorter 
downward.  Scales  large,  thick,  nearly  equal  over  the  body ;  lateral  line 
well  developed,  slightly  decurved  anteriorly.  Dorsal  fin  elongate,  its 
rays  25  to  30 ;  anterior  rays  somewhat  elevated,  their  length  about  i  that 
of  the  base  of  the  fin ;  caudal  not  much  forked ;  anal  fin  not  much  ele- 
vated, its  rays  about  9;  pectorals  and  ventrals  moderate,  the  latter  with 
•bout  10  rays.  Sexual  differences  slight.  Coloration  dark,  not  silvery. 
Air  bladder  with  2  chambers.  Fishes  of  very  large  size,  inhabiting  deep 
rivers,  chiefly  in  the  Mississippi  basin.    (lX0i{t  fish;  /?oi'f,  bull.) 

Scleboonathus,  (atAifpof,  hard;  yyatfoc,  jaw): 
a.  Mouth  large,  terminal,  protractile  forward;  11  pa  very  thin;  lower  pharyngeals  and  teeth 
weak.  oyprinklla,  2<»1. 

ICTIOBUS: 

oo.  Mouth  smaller,  more  or  low  inferior,  protractile  downward,  and  with  thicker  lips;  lower 
pharyngeal  boues  stronger;  the  teeth  comimratively  coarse  and  large,  increasing  in 
size  downward. 
6.  Back  scarcely  elevated,  th«>  depth  3  to  3'^  in  length. 

c.  Mouth  rather  large  and  oblique,  approaching  that  of,/.  cyprinelLt,  more  oblique 

than  in  the  next.  UBi'M,  2»>2. 

<v.  Mouth  small,  inferior.  mkriihonalih,  2f>3. 

66.  Back  elevated  and  compressed,  the  depth  2%  to  2%  in  length;  mouth  small,  inferior. 

IIUHA  UK,  204. 

Subgenus  SCLEROONATHUS,  Cuvier  A  Valencieunes. 

261.  ICTIOBUS  CYPBIXELLA,  (Cuvier  <fc  Valencieunes). 

(Bed  Mouth  Buffalo  Fish;  Common  Buffalo  Fish.) 

Head  very  large  and  thick,  3}  in  length;  depth  2}  to  3}  in  length. 
Developed  rays  of  the  dorsal  27  to  29;  anal  rays  9;  ventrals  10.  Scales 
7-37  to  41-6.  Body  robust,  moderately  compressed,  the  outline  somewhat 
elliptical,  but  the  back  rather  more  curved  than  the  belly.  Opercular 
apparatus  very  strong,  the  operculum  it-self  forming  nearly  $  the  length 
of  the  head.  Coloration  dull  brownish  olive,  not  silvery;  finn  dusky. 
Size  very  large;  reaches  a  length  of  nearly  3  feet  and  a  weight  of  20  to 
30  pounds.  Mississippi  Valley ;  generally  abundant  in  the  larger  streams. 
(Diminutive  of  cyprinus,  carp.) 
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BcUrogncdhna  cyprinella,  Guvibr  A  Valcnciennes,  xvn,  477,  1844,  Lake  Pontc  hart  rain. 

Ichtkyobtu  btdxifaj,  Agassi  z,  Amer.  Jour.  Sci.  Arte,  1854, 196,  not  of  Baflnesque. 

Ichlhyobu*  cyoHelln*,  Nelson,  Bull.  III.  Mua.  Nat.  Hist.,i,  49, 1876,  Illinois  River. 

Lkthfobiu  bubalm,  Jordan,  Bull.  U.  S.  Nat  Mug.,  xn,  214,  1878. 

SeUrogmJkuM  cyprmtlla,   QCntuke,  Cat.,  vn,  24, 1868;  Jobdan  A  Gilbert,  Synopsis,  883, 18». 

Subgenus  ICTIOBUS. 
262.  ICTIOBUS  tJBUg,  (Agasds). 

(Monoitel  Buffalo.) 

Scales  8-41-7.  D.  30 ;  A.  10.  Body  much  less  elevated  and  leas  com- 
pressed than  in  I.  bubalus,  the  back  not  at  all  oarinated ;  axis  of  body 
above  ventrals  about  at  the  lateral  line,  and  but  very  little  farther  from 
the  dorsal  outline  than  from  the  ventral ;  depth  3  to  3£  in  length.  Head 
very  stout,  strongly  transversely  convex,  thicker,  larger,  and  less  pointed 
than  in  I,  bubalus,  about  4  in  length.  Eye  about  equal  to  snout,  5i  in  head, 
much  smaller  than  in  I.  bubalus.  Mouth  large,  considerably  oblique, 
opening  well  forward,  approaching  that  of  I,  cyprinella.  Mandible  longer 
than  eye.  Prem axillary  somewhat  below  suborbital.  Dorsal  fin  lower 
and  less  rapidly  depressed  than  in  the  next,  the  longest  ray  scarcely  i  the 
length  of  the  base  of  the  fin.  Anal  fin  rounded ;  its  rays  not  rapidly 
shortened ;  the  middle  ones  not  much  shorter  than  the  longest.  Colors 
very  dark;  fins  all  black.  Mississippi  Valley;  in  the  larger  streams, 
less  common  than  the  others ;  certainly  distinct  from  I.  bubalus,  but  we  can 
not  always  separate  it  from  J.  cyprinella,  and  perhaps  it  is  not  really  dif- 
ferent,    (urus,  a  wild  bull.) 

Oarpiode*  nru$,  Agassis,  Amer.  Jour.  Sci.  Arts,  1854,  365,  Tennessee  River,  Huntsville,  Ala. 
Bubalichthyi  wrut,  niger,  Ohio  River,  andbonanu,  Osage  River,  Agassis,  Amer.  Jour.  Sci.  Art*, 

1855,  193,  195. 
Bubaliclahit$  wnu,  Job  dam,  /.  c,  209;  Jordan  A  Gilbert,  Synopsis,  883, 1883. 

263.  ICTIOBUS  HEBIDIONALIS,  (GUnther). 

Scales  7-38-7.  D.  29;  A.  10.  Mouth  small,  inferior,  slightly  corrugated. 
Depth  3|  to  3i  in  length.  Head  4  to  4£,  not  much  longer  than  high.  Eye 
rather  small,  i  of  the  length  of  the  head  and  $  that  of  the  snout.  Subor- 
bitals narrow.  Anterior  dorsal  rays  not  much  produced,  shorter  than  the 
head;  caudal  forked;  origin  of  ventral  vertically  below  the  fourth  dorsal 
ray ;  pectoral  not  extending  to  ventrals.  Coloration  uniform.  Rio  Usuma- 
cinta,  Guatemala.     (Gunther.)    (meridionalis,  southern.) 

SderognathuM  meridional*,  GCxtiier,  Cat.,  vn,  23, 1868,  Rio  Usumacinta,  Guatemala. 

264.  ICTIOBUS  BUBALUS,  (RaAneaque). 
(Small-mouthed  Buffalo  ;  Razos-backid  Buffalo  ;  Suckkr-mouthxd  Buffalo.) 

Scales  8-39-6.  D.  29;  A.  10;  V.  10.  Body  considerably  elevated  and 
compressed  above;  the  dorsal  region  subcarinate;  belly  thicker;  depth 
21  to  2f  in  length ;  axis  of  body  above  the  ventrals,  below  the  lateral  line, 
and  nearly  twice  as  far  from  the  back  as  from  the  belly.  Head  moderate, 
triangular  in  outline  when  viewed  from  the  side,  4  in  length.    Eye  equal 
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to  snout,  4  to  5  in  length  of  head,  much  larger  than  in  I.  um.  Month 
quite  email,  notably  smaller  and  more  inferior  than  in  I.  urns;  man- 
dible about  equal  to  eye.  Dorsal  fin  elevated  in  front  and  rapidly 
declined,  the  highest  ray  reaching  much  beyond  the  middle  of^he  fin, 
the  seventh  ray  about  ±  the  length  of  the  third  or  longest.  Anal  rays 
rapidly  shortened  behind,  the  middle  rays  much  shorter  than  the  first 
lon£  ones.  Coloration  paler;  the  lower  fins  slightly  dusky.  Mississippi 
Valley  and  southward;  generally  abundant.    (/fcw/faAoc,  buffalo.) 

AmM'xloH  tmbalw,  Rafixksquk,  Jour.  Phys.,  1818,  421,  Ohio  River. 

Ori'MfcmiMi  bttbolu*,  Kistlaxd,  Rep.  Zotil.  Ohio,  108,  1838. 

Bmbalichtkf*  bubal**,  Aoassiz,  Am.  Jour.  Sci.  Arts,  1855, 195,  Ohio  River. 

Bubulu'kthybHlMiliu,  Jordan,  I.  c,  206, 1878. 

Rrttrogmatku*  wnu,  Gf  NTUER,  Cat.,  VII,  22,  1868. 

liubalichtk$*  allut,  Nklsom,  in  Jordan,  Proc.  Ac.  Nat.  Sci.  Phila.,  1877,  73,  Cairo,  111.;  Jordan 

A  Gilbert,  Synopsis,  883,  1883. 
(?)  OarptodeMtaur*$,  Mobile  River,  and  C.  vituhit,  Wabaah  River,  Aoassiz,  Am.  Jour.  Sci.  Arts* 

1854,  35a,  356. 
Bmbaltchlht*  tmbalunu,  Jordan,  Bull.  U.  8.  Nat  Mus.,  ix,  50,  1877,  Ohio  River. 

89.  CARPIODES,  Rafinesque. 
(Carp  Suckers.) 

Oirpimle*,  RAFiNEftQre,  Ichth.  Oh.,  56,  1820,  (qfprituu). 

Head  comparatively  short  and  deep;  its  length  3i  to  5  times  in  that  of 
the  body;  its  upper  surface  always  rounded.  Kye  moderate,  median  or 
anterior.  Suborbital  bones  well  developed.  Fontanel lo  always  well  de- 
veloped. Mouth  small,  horizontal  and  inferior;  the  mandible  less  than 
k  length  of  head;  lips  thin,  the  upper  protractile,  narrow,  the  lower  quite 
narrow,  f|  shaped  behind;  both  lips  feebly  plicate  or  nearly  smooth. 
Jaws  without  cartilaginous  sheath.  Muciferous  system  moderately  de- 
veloped. Opercular  apparatus  well  developed;  the  suboperole  broad. 
Isthmus  moderate.  Pharyngeal  bones  remarkably  thin,  laterally  com- 
pressed, with  a  shallow  furrow  along  the  anterior  margin  on  the  inside, 
and  another  more  central  one  on  the  outline  of  the  enlarged  surfaces; 
tooth  very  small,  compressed,  nearly  equally  thin  along  the  whole  inner 
edge  of  the  bone,  forming  a  fine,  comb-like  crest  of  minute  serratnres; 
their  cutting  edge  rises  above  the  inner  margin  into  a  prominent  point, 
(■ill  rakers  slendor  and  stiff  above,  becoming  reduced  downward.  Body 
oblong;  the  dorsal  ontlino  more  or  less  arched ;  the  ventral  outline  nearly 
straight;  the  depth  from  4  to  £  the  length;  sides  compressed,  the  back 
notably  so.  Caudal  peduncle  short  and  deep.  Scales  large,  about  equal 
over  the  body;  lateral  line  well  developed,  nearly  straight,  with  34  to 
41  scales;  12  to  15  scales  in  a  cross-row  from  dorsal  to  ventrals.  Dorsal 
tin  beginning  near  middle  of  body,  somewhat  in  advance  of  ventrals,  fal- 
cate; its  anterior  rays  elevated,  often  filamentous,  their  height  ranging 
from  i  to  U  the  length  of  the  base  of  the  fin ;  the  number  of  developed 
rays  ranging  from  23  to  30;  caudal  fin  well  forked,  the  lobes  equal;  anal 
I: n  comparatively  long  and  low,  omarginate  (in  males),  its  number  of  de- 
veloped rays  usually  8;  ventrals  shortish,  with  usually  10  rays;  pectorals 
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short.  Sexual  peculiarities  little  marked;  in  some  species,  the  males  in 
spring  have  the  snout  minutely  tuberculate.  Coloration  always  plain ; 
pale  olivaceous  above,  white  below,  but  hardly  silvery,  the  fins  plain. 
Air  bladder  with  two  chambers.  Size  medium  or  rather  large.  This 
genus  is  very  close  to  Ictiobus  and  its  species  are  even  more  difficult  to 
determine.  Compared  with  Ictiobus,  the  Carpiodes  are  smaller  in  size 
and  paler  in  color,  with  weaker  dentition,  but  no  technical  character  of 
importance  separates  the  2  groups.    (Carpio,  eldoc,  carp-like.) 

a.  Body  subfusiforro,  tho  depth  about  3  in  length  ;  lips  thin,  silvery  white  in  life,  the  halves 
of  the  lower  lip  meeting  at  a  wide  angle.  cabpio,  2G5. 

aa.  Body  ovato  oblong,  the  back  elevated,  the  depth  about  2%  in  length. 
b.  Oporcle  strongly  striate. 

c.  Lips  thin,  silver-white  in  life,  the  halves  of  the  lower  lip  meeting  in  a  wide  angle, 
as  in  C.  carpio. 
d.  Head  large,  with  blunt  snout,  the  nostril  near  its  tip ;  eye  large,  3}£  to  4  in 
head.  Dirroaxts,  266. 

dd\  Head  small  and  pointed,  the  snout  projecting ;  eye  small,  6  to  5%  in  head. 

TH0MP8OKI,  267. 

ec.  Lips  full,  thick,  reddish  in  life,  the  halves  of  lower  lip  meeting  in  an  acnte  angle; 

first  ray  of  dorsal  usually  very  long.  VELira,  208. 

bb.  Oporcle  nearly  smooth  ;  otherwise  essentially  as  in  C.  vdtfer.  OYPaurus,  268. 

265.  CARPIODES  CARPIO,  (Rafinesqne). 
(Carp  Sucker.) 

Head  comparatively  short,  its  length  4  to  5  times  in  length  of  body. 
'Body  more  fusiform  than  in  the  others,  compressed,  but  not  much  arched, 
the  depth  2'k  to  3  times  in  length.  Anterior  rays  of  dorsal  short,  notably 
thickened  and  osseous  at  base',  especially  in  the  adult;  the  first  ray  nearer 
the  end  of  the  muzzle  than  the  base  of  the  caudal  fin,  the  longest  ray  a 
little  more  than  \  the  base  of  the  fin ;  caudal  moderately  forked.  Eye 
medium,  anterior,  4£  in  head.  Muzzle  short  but  projecting  beyond  month. 
D.  30.  Lat.  line  36.  Size  largest  of  the  genus.  Ohio  Valley;  southwest  to 
central  Texas,  generally  abundant,  apparently  a  valid  species  bat  varia- 
ble, and  its  synonymy  uncertain.  Perhaps  more  than  one  species  is  here 
included,     (carpio,  carp.) 

fCatoUomm  cttrpi»*  Rafinksqvr,  Ichth.  Oh.,  56,  1820,  Falls  of  Ohio  River. 
CarpiotU*  nummifer,  Cope,  Proc.  Am.  Phil.  Sue.  Phila.,  1870,  484,  Wabash  River. 
Oarpiixles  carjtio,  Jordan  &  (•ilbkkt;  Synopsis,  118,  1883;  Jordan  &  GiLBEBT,  Proc.  U.  8.  Nat 

Mus.,  188G,  20;  Texas  specimens. 
f Carpiodes  fci*on,t  AoAS.su,  Am.  Jour.  Sci.  Arts,  1854,  356,  Osage  River. 

266.  CARPIODES  DIFFORMIS,  Cope. 

Snout  very  blunt,  the  maxillary  reaching  to  front  of  the  pupil.  Nostrils 
very  near  tip  of  snout,  above  or  below  upper  lip;  lips  thin,  silvery  colored 

♦The  following  is  Rnfinesquo'H  description:  "Diameter  ^  of  the  length;  olivaceous  above, 
pale  beneath,  chin  white:  ulniomen  bluifh;  I  literal  lino  straight;  dorsal  fln  somewhat  falcated 
with  36  rays;  anal  trapezoidal  with  10  rays;  head  sloping,  rouuded.  Seen  at  the  Falls  of  the 
Ohio,  commonly  called  Carp.  Length  from  1  to  2  feet,  fiyes  very  small  and  black;  fins  oliva- 
ceous hrown,  the  pectoral*  olivaceous,  trapezoidal,  short,  and  with  16  rays;  tail  with  24.  Dorsal 
beginning  before  the  alMloininal  and  reaching  the  end  of  the  anal  fin.  Not  so  good  to  eat  as  the 
Buffalo  flab." 

fThe  following  is  Agassiz's  description:  "M  ore  elongated  than  C.  taunt:  The  bead  issmaller; 
the  opercle  alc«o  smaller  and  the  suboporclo  triangular.  The  dorsal  has  its  anterior  rays  longer, 
heuce  its  hiuder  border  is  moro  deeply  emarginatc.  Anal  more  lunate.  Horizontal  diameter  of 
scales  greater." 
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in  life,  the  lower  fl -shaped.    Head  4±  in  length ;  depth  2£  to  2f .    Eye 

quite  large,  3±  to  4  in  head.    First  ray  of  dorsal  nearer  muzzle  than  base 

of  caudal,  the  anterior  rays  of  dorsal  usually  very  high.    Scales  6-35-4. 

D.  24;  A.  8;  V.9.    Ohio  Valley  and  westward,  generally  common,    (dif- 

formi*,  deformed.) 

Carpiode*  diformi*,  Cope,  Proc.  Am.  Phil.  8oc.  Phi  la.,  1870,  480,  Wabash  River;  Jordan,  /.  c, 

196;  Jordan  ft  Oilbkrt,  Synopsis,  120,  1883. 
Carpiodm  cutmmterimut,  Cofr,  I  c,  481,  1870,  Kiakiminitaa  River,  Pennsylvania. 

2*7.  CARPIODE8  THOHPSONI,  Agaasix. 
(La KB  Carp.) 

Body  stout,  short,  the  back  much  arched,  the  depth  2\  in  length.  Head 
small,  4  to  4i  in  length,  the  snout  pointed;  lips  thin,  white,  meeting  at  a 
wide  angle.  Dorsal  rays  considerably  elevated,  }  as  long  as  base  of  fin. 
Eye  small,  5  to  5i  in  head.  Tip  of  lower  jaw  much  in  advance  of  nostrils ; 
maxillary  reaching  line  of  orbit.  Origin  of  dorsal  about  midway  of 
body.  8cales  rather  closely  imbricated,  8-39  to  41-6.  D.  27;  A.  7;  V.  10. 
Great  Lake  region ;  abundant ;  our  specimens  from  Lake  Erie  at  Toledo, 
Ohio.  (Named  for  Rev.  Zadock  Thompson,  who  found  the  speoies  in  Lake 
Champlain.) 

Carpiode*  tknmpmmi,  AoAJSix,  Am.  Jour.  Sci.  Arts,  1866,  191,  Lake  Champlain,  Jordan,  J.  c, 

198;  Jordan  A  Oilbkrt,  Synopsis,  119, 1883. 
f  Oarpiodm  sofa**,*  Copr,  Proc.  Am.  Pbil.  8oc.  1870,  481,  supposed  to  bo  from  Root  River, 

Michigan. 

868.  CARPI0DE8  VELIFKR,  (Raflnesque). 

(Quillback;  Spkarfmh;  Saiitish;  Skimback.) 

Muzzle  conic,  projecting,  obtusely  pointed  ;  tip  of  the  mandible  reach- 
ing to  opposite  nostrils ;  maxillary  reaching  to  opposite  front  of  orbit. 
Lips  full,  thick,  flesh-colored  in  life,  the  lower  lip  ^-shaped,  the  halves 
meeting  in  an  acute  angle.  Anterior  suborbital  as  deep  as  long.  Head 
3|  to  4  in  length.  Eye  moderate  or  small,  4  to  5  in  head.  Body  much 
arched  above,  the  depth  2±  to  3  in  length.  First  ray  6f  dorsal  usually 
nearer  muzzle  than  base  of  caudal ;  anterior  rays  of  dorsal  always  elevated 
or  filamentous,  sometimes  as  long  as  base  of  fin.  Caudal  deeply  forked, 
its  lobes  slender,  the  upper  the  longer.  Scales  7-35-5.  D.  26  or  27.  Miss- 
issippi Valley  and  southwestward  to  Rio  Grande  and  upper  Missouri,  gen- 
erally abundant  and  very  variable.  Much  of  the  following  synonymy  is 
doubtful,  some  of  the  names  perhaps  belonging  to  C.  carpio  or  C.  difformis. 
(return,  sail ;  fero,  I  bear.) 

rfc/orfomit*  veltfer,  Rafinesquk,  Ichth.  Oh.,  66,  1820,  Ohio  River. 

CnrpUxIr*  rAtftr,  Cope,  Proc.  Am.  Phil.  Soc.,  1870,  482;  Jordan,  I.  «.,  196,  1878. 

Gtrpi>*l<*  cyprimu  and  tumidtu,  Jordan  A  Gilbert,  8y  nopals,  119, 1883. 

HiiJmtrelifer,  Jordan,  Man.  Vort.,  Ed.  6,  46,  1S90. 

Ictiuttu*  rdifer,  Jordan  &  Oilbkrt,  Proc.  U.  8.  Nat.  Mus.,  1886, 18,  description  of  var.  htmuhi*,  from 

Texas  specimens. 
CVxrpitKle*  tumult**,  Baird  A  Girard,  Proc.  Ac.  Nat.  8c  1.  Phi  la.,  1854,  28,  Rio  Grande  at  Fort 

Brown,  Texaa.    (Typo,  No.  178. ) 
Carpkxle*  damalii,  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1856,  170,  Milk  River,  Montana. 
GirpuxU*  gra^t,  Cope,  Pror.  Am.  Phil.  Soc.  Phila.,  1870,  482,  Western  States. 

•Eye  3|  in  head;  color  siltory  white.    D.  26.    This  may  bo  identical  with  C.  d\formi». 
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269.  CABPIODES  CYPBI5CS,  (Le  Sueur). 

(Eastern  Carp  Sucker.) 

Very  similar  to  C.  velifcr,  the  month  similar  hat  the  operole  nearly 
smooth  with  scarcely  any  wrinkles  or  furrows.  Body  rather  elongate. 
Eye  quite  small;  dorsal  fin  high,  color  silvery,  dorsal  dusky;  paired  fins 
edged  with  white.  Streams  about  Chesapeake  Bay,  common  in  the  Chesa- 
peake and  Potomac,  rare  in  the  Delaware,    (cyprinus,  carp.) 

Oatothnnua  q/yrintu,  Lk  Sueur,  Jour.  Ac.  Nat  8c i.  Phil*.,  I,  1817.  91,  Elk  River  and  other 

tributaries  of  Chesapeake  Bay;  Gunther,  Cat.,  vh,  19, 1868. 
Carpioda  vocca,  Agassis,  Am.  Jour.  Scl.  Arts,  1B64,  256,  Susquehanna  River. 

90.  CYCLEPTUS,  Rafinesqne. 
(Black  Horse.) 

Oydephu,  Rafinksque,  Jour.  Phys.  Chymie.  Hist.  Nat.  Paris,  1819,  421,  (nigre$eem»). 
RhyUdoriomm,  Heckrl,  Roaaeggera  Reisen  Sjrien,  1023,  1842,  (ehmgahu). 

Head  very  small,  short  and  slender,  6  to  7  times  in  body;  its  npper 
surface  rounded.  Eye  small,  behind  middle  of  head,  not  very  high  np. 
Suborbital  bones  small  and  narrow.  Fontanelle  entirely  obliterated  by 
the  union  of  the  parietal  bones.  Month  small,  entirely  inferior,  overlapped 
by  the  projecting  snout ;  upper  lip  thick,  pendent,  covered  with  several 
rows  of  tubercles ;  lower  lip  moderate,  formed  somewhat  as  in  Caiostomu*, 
but  less  full,  incised  behind.  Jaws  with  rudimentary  cartilaginous  sheath. 
Muciferons  system  not  greatly  developed.  Operculum  smooth  and  narrow. 
Isthmus  moderate.  Gill  rakers  moderate,  soft.  Pharyngeal  bones  strong ; 
the  teeth  stout,  increasing  in  size  downward,  rather  wide  apart.  Body 
elongate,  moderately  compressed,  not  much  elevated ;  the  caudal  peduncle 
long;  scales  moderate,  about  equal  over  tho  body,  with  wide,  exposed 
surfaces,  the  number  in  the  lateral  line  from  55  to  60.  Lateral  line  well 
developed,  nearly  straight.  Fins  rather  large;  dorsal  fin  beginning  in 
front  of  ventrals  and  ending  just  before  anal,  of  about  30  rays,  strongly 
falcate  in  front,  tho  first  and  second  developed  rays  in  length  more  than 
i  length  of  base  of  fin,  the  rays  rapidly  shortened  to  about  the. eighth, 
the  remaining  rays  being  all  short ;  caudal  fin  large,  widely  forked,  the 
lobes  about  equal.  Anal  fin  quite  small,  low,  of  7  or  8  developed  rays, 
scaly  at  base.  Ventrals  moderate,  with  10  rays.  Pectorals  elongate, 
somewhat  falcate.  Sexual  peculiarities  marked;  the  males  in  spring 
with  black  pigment ;  the  head  then  covered  with  small  tubercles.  Air 
bladder  with  2  chambers,  the  anterior  short,  the  posterior  elongate. 
One  species  known.  (ki/cAoc,  round  ;  Aerrrof,  slender ;  "the  name  means 
small  round  mouth." — Rafinesque.) 

270.  CYCLEPTUS  ELONCUTUS,  (Le  Sueur). 

(Black  Horse  ;  Goubd-6eed  Sucker  ;  Missouri  Sucker  ;  Suckerex.) 

Depth  4  to  5  in  length  ;  head  6  to  8£  ;  eye  small,  6  to  7  in  head.  Dorsal 
rays  30;  anal  7  or  8;  scales  9-56-7.  Longest  dorsal  rays  a  little  longer 
than  head;  pectorals  rather  longer  than  head.    Coloration  very  dark, 
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the  males  in  spring  almost  black.  Size  large.  Length  2i  feet.  Missis- 
sippi Valley;  rather  common  in  large  streams.  A  singular  and  interest- 
ing fish.    (elongatust  elongate). 

Cakxtomut  ebngaim*.  Lb  Sueus,  Jour.  Ac.  Nat.  Sci.  Phi  la,,  i,  1817, 103,  Ohio  River. 

ScleroynatkHM  elongahu,  GOntukr,  Cat.,  VII,  23,  1868. 

Cy&ptiu  fUmgatu*,  Jordan  A  Gilbert,  Synopsis,  121,  1883. 

Cgdephu  ntgreaeem*,  lUnNESQUB,  Jour.  Phys.,  1810,  421,  Ohio  River. 

Amblodou  wger,  Rajinesquk,  I.  c,  421,  (description  insufficient;  at  second  haud),  Ohio  River. 

91.  PANTOSTEUS,  Cope. 
(Mountain  Suckers.) 

Antosfeau,  Cope,  Lieut.  Wheeler1*  Expl.  W.  100th  Mer.,  v,  673, 1876,  {platgrhptehu). 

Head  rather  small,  4  to  5  times  in  length  of  body,  flattish  and  rather 
broad  above,  anteriorly  somewhat  pointed.  Eye  rather  small,  usually 
behind  the  middle  of  the  head.  Suborbital  bones  narrow.  Bones  of  head 
rather  thick,  the  2  parietal  bones  in  the  adult  more  or  less  united, 
partly  or  wholly  obliterating  the  fontanel  le,  which,  however,  is  evident 
in  the  young.  Mouth  rather  large,  entirely  inferior ;  each  jaw  with  a 
more  or  less  developed  cartilaginous  sheath.  Upper  lip  broad,  papillose, 
with  a  rather  broad  free  margin  and  2  or  more  series  of  tubercles.  Lower 
lip  largely  developed,  with  a  broad  free  margin  deeply  incised  behind. 
Pharyngeal  bones  and  teeth  essentially  as  in  Catostomus.  Isthmus  broad. 
Body  elongate,  subterete,  little  compressed.  Scales  quite  small,  80  to  105 
in  the  course  of  the  lateral  line,  and  30  to  85  in  a  oross  series  between 
dorsal  and  ventrals,  usually  more  or  less  reduced  in  size  and  crowded  for- 
ward, as  in  Cato8tomu8.  Lateral  line  well  developed,  straightish.  Fins 
generally  rather  small.  First  ray  of  dorsal  usually  about  midway  of 
body,  its  rays  few,  9  to  12  in  number.  Ventrals  inserted  under  posterior 
part  of  dorsal,  the  rays  10  or  9;  anal  short  and  high,  with  7  developed 
rays.  Caudal  rather  shallow  ernarginate.  Pectorals  well  developed. 
Air  bladder  with  2  chambers,  the  posterior  chamber  very  slender.  Size 
rather  small.  Rocky  Mountain  region,  mostly  in  rocky  brooks  in  the 
arid  district.  The  gonns  is  close  to  Catostomus  and  may  be  inseparable 
from  it,  as  in  3  species  of  Pantostat*  the  fontanelle  never  quite  disappears, 
retaining  through  life  the  characters  of  the  young  of  other  species  of 
Panto*teu8.  This  indicates  the  probability  that  Pantostat*  is  a  modified 
descendant  of  species  of  Catontomus.     (Tavr,  all;  boTiov,  bone.) 

a.  Fontanel lo  entirely  obliterated  in  the  adult. 

h.  Scale*  <»f  lta<-k  very  much  enlarged,  there  being  lew  than  20  between  dorsal  fin  and 
nape,  along  the  median  line;  about  75  scales  in  lateral  lino.  Head  very  broad,  and 
flattish  above.    Gila  basin.  Arizona;,  271. 

M».  Scale*  of  ba<-k  not  notably  enlarged,  there  being  30  to  50  before  dorsal. 

c.  Scales  moderate,  80  to  90 ;  month  and  lips  moderate;  donuil  rays  nsnally  9. 
d.  Head  short  and  email,  nearly  5  in  longth  ;  body  slender.     Utah  lMUtin. 

GENEiiogrs,  272. 
M.  Head  rather  large,  about  4|  in  longth;  body  stout.     Rio  Grande. 

ri.EBKirn,  273. 
ee.  Scales  very  small,  00  to  100  in  lateral  line,  usually  about  95;  mouth  large,  with  vory 
full  lips;  head  short;  tail  slender;  dor*a1  rays  9  to  12. 
t.  Caudal  moderate,  shallow-forked,  its  loins*  shorter  than  head;  Ann  low.     Colo- 
rado basin.  dklpiiinus,  274. 
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stoat,  subfusiform.  Dorsal  inserted  midway  between  snout  and  upper 
caudal-  rays;  caudal  short,  emarginate.  Color  dark  brown,  faintly 
mottled,  sides  with  orange  in  the  males.  L.  1  foot.  Basin  of  the  Rio 
Grande,  Colorado  to  Chihuahua ;  veryoommon.    (plebeius,  commonplace.) 

Omiotdomu*  ptebnns,  Baird  &  Girard,  Proc.  Ac.  Nat.  8c i.   Pbila.,  1854,  28,  Rio  Mimbrea,  a 

tributary  of  Lake  Guzman,  Chihuahua.    (Type, No.  168.) 
Catottomus  plebeuu,  GOkthkr,  Cat.,  vn,  15,  1808;  PaHtorteus  plebeitu,  Jordan,  /.  <•.,  184,  1878; 

Jordan  &  Gilbert,  Synopsis,  122,  1883. 
PtutttMtnujarrorii,  Gopk  &  Yarrow,  but  not  Minonuu  jarrovii,  Cope. 

274.  PANTOSTEUS  DELPHINU8,  (Cope). 
(Blukheadkd  Sucker.) 

Head  rather  short,  4}to  4f  in  length;  upper  lip  broad  and  pendant; 
lower  lip  very  broad,  more  deeply  incised  than  in  P.  jordani,  the  lobes 
pointed ;  tail  very  slender,  the  caudal  long ;  mouth  large,  with  very  full 
lips ;  depth  about  5  in  length ;  scales  16-96  to  105-14.  D.  10.  Color  dusky 
bluish  above,  males  with  sides  more  or  less  rosy,  the  snout  and  fins  tuber- 
oulate.  A  ourved  yellowish  streak  extending  from  belly  behind,  and 
above  pectoral  axil.  L.  12  inches.  Mountain  streams  tributary  to  the 
Colorado  River  in  Western  Colorado  and  Wyoming;  very  abundant. 
{delphinua,  dolphin.) 

Minor***  cUlphittnt,  Cope,  Hayden's  Geol.  Sur.  Wyoming  for  1870,  435, 1872,  probably  Henry 

Pork  of  Green  River,  Wyoming. 
Minomui  bardtu,  Cope,  I.  c,  436;  locality  not  certain,  but  probably  Henry  Pork  of  Green 

River,  Wyoming. 
Pumtotteut  rtreaonu,  Cope,  Wboeler  Surrey,  Zool.,  675,  1876,  wrongly  ascribed  to  Arkanaaa 

River  at  Pueblo;  Jordan  &  Gilbert,  Synopsis,  124, 1883.    (Ty|*j,  No.  16768.) 
Panlodnu  delpkin**,  Jordan,  Bull.  U.  S.  Fish  Com.,  1889,  19. 

975.  PANTOSTEUS  UUZXAN1EX8I8,  (Girard). 
Head  5;  depth  5.  D.  9;  A.  8.  Scales  14-90-14.  Body  stout,  little 
compressed.  Head  nearly  as  broad  as  eye;  eye  small,  about  &  snout; 
mouth  small ;  lips  with  considerable  free  margin.  Dorsal  inserted  mid- 
way between  snout  and  caudal ;  caudal  deeply  notched  ;  anterior  rays  of 
dorsal  longest.  (Garman,  description  of  C.  nvbuliferu*.)  Streams  of 
Coahuila  and  Chihuahua,  tributary  to  the  Rio  Grande.  Possibly  iden- 
tical with  P.  plebeiunt  but  the  small  scales  and  short  head  approach 
nearer  P.  dclphinus,  which  is  in  a  different  river  system. 

Od,*Momu*  giuiintimru*i**  (iiR\RD,  Proc.  Ac.  Nat.  8ci.   Phi  la.,  1856,  173;  Rio  Janos,  a  tribu- 
tary of  Lake  Guzman,  Chihuahua.     (Type,  No.  2tt».) 
(\di>*oiH*a  ufbulifrni*,  Garman,  Bull.  Mua.  Com  p.  Zool..  vim,  89,  1881,  Rio  Nazaa,  Coahuila. 
(\tbmtomu$  Mtbnltfer,  Jordan  &  Gilbert,  Synopaia,  883,  1883. 

276.  PANTOSTKITS  JORDANI,  Kvermann. 

Head  4*  to  5*;  depth  4}  to  5.  Eye  4 Ho  5  in  head.  D.  10  or  11 ;  A.  7. 
Scales  16-90  to  100-14,  48  before  dorsal.  Body  rather  stout;  subterete; 
head  short,  conic;  iuterorhital  space  broad,  little  convex  ;  snout  long,  2 in 
head;  mouth  large;  lower  lip  broad,  little  incised, covered  with  moderate 


•Tin*  tyj»e  of  i'lttmUnmu*  rjtiziii'tniriui*  \n  a  1'nntndrH*.  It  ha*  loo  HcaloH  in  tho  lateral  line,  48 
trait*  tiefore  dorsal,  tin-  fin*  liitfli.  l>on*ul  ray*  II;  head ;'»  in  length,  «>yoH  Hinall;  an  orange  lat- 
eral baud.    It  1m  probably  ideutical  witu  C.  ntbultfer,  from  the  same  faunal  area. 
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tubercles;  upper  lip  broad,  extending  well  down  on  sides  of  mouth,  its 
tubercles  in  3  or  4  rows;  lower  lip  thin;  more  deeply  incised  than  in  P. 
genero8U8,  the  lobes  rounded ;  the  cartilaginous  sheath  well  developed ; 
caudal  peduncle  stout;  scales  small,  much  crowded  forward;  dorsal  small, 
its  height  1J  in  head,  a  little  more  than  base  of  fin  ;  pectorals  long,  as  long 
as  head,  reaching  halfway  to  vent  rale ;  ventrals  short,  not  to  vent;  fon- 
tanels a  very  narrow  slit,  or  quite  obliterated  in  old  individuals;  air 
bladder  small,  the  posterior  part  very  long  and  slender.  Dark  greenish, 
finely  speckled,  males  with  an  orange  lateral  band;  peritoneum  very  black. 
L.  about  a  foot.  Clear  streams  of  upper  Missouri  and  Columbia  river 
basins,  Black  Hills,  and  northwestward.  (Named  for  David  Starr 
Jordan.) 

AmfeMfetM  jordanit  Evbrmann,  Bull.  U.  8.  Fish  Com.,  1892  (Jan.  27,  1893),  61,  with  plate, 
Whitewood  Creek  and  other  streams  of  the  Black  Hills,  South  Dakota;  Red 
Rock  River,  Red  Rock,  Montana,  and  numerous  other  localities.  (Type,  No.  43963.) 

CaiiHtomuA  ditcobolu*,  Etermann,  Dull.  U.  S.  Fish  Com.,  1891  (1892),  41,  plate  18,  fig.  1. 

Putttottfiu  rirrjtcniM,  Jordan,  Dull.  4,  U.  S.  Nat  Mus.,  1878,  780. 

PkuUorteus  ooUunbiawu*,  Eiqemmann  &  Ejgenmann,  American  Naturalist,  February  4, 1893,  151, 
Boise  River,  Caldwell,  Idaho.    (Types  in  Indiana  University  and  British  Museum.) 

Cal0ttomuMdt$cobohist  Jordan  &  Gilbert,  Synopsis,  125,  1883 ;  not  of  Cope. 

277.  PANTOSTEU8  ARJEOPUS,  (Jordan). 

Fins  moderate;  dorsal  higher  than  long,  with  10,  rarely  11,  rays;  ven- 
tral rays  10.  Scales  small,  crowded  forward,  10  or  9-70-8.  Body  elon- 
gate, fusiform ,  sub  terete,  the  greatest  depth  4£  to  41  in  length.  Head 
small,  conical,  4|  in  length.  Mouth  quite  large,  with  fall,  thick  lips, 
the  upper  very  wide  and  pendant,  with  about  6  rows  of  very  strong 
papillae;  lower  lip  two-lobed,  similarly  papillose.  Interorbital  space 
wide,  oonvex ;  eye  elevated,  posterior,  .quite  small.  Color  dark j  scales 
with  dark  punctulations.  Kern  River,  California;  Carson  River  and 
Reese  River,  Nevada,     (apaius,  slender;  u7r/;,  aperture.) 

CaloMomu*  artropti*,  Jordan,  Bull.  U.S.  Nat.  Mns.,  xn,  1878,  173,  Kern  River,  California. 
(Typo,  No.  31228.) 

Oatontomus  arseopu*,  Jordan  &  Henshaw,  Kept.  Chief  Engin.,  App.  nn.,  1878, 188;  Jordan  A  Gil- 
bert, Synopsis,  127,  1883 ;  Gilbert,  Death  Valley  Expedition,  228,  1893. 

278.  PANTOSTEUS  CLARKT,  (Baird  A  Girard). 

Closely  related  to  P.  arwopus,  with  restricted  fontanelle  and  cartilagi- 
nous sheath  to  jaws,  but  with  the  scales  less  crowded  anteriorly,  there 
being  but  23  before  dorsal.  D.  11.  Scales  70;  fins  all  small.  Rio  Gila 
and  tributaries  in  Arizona.  (Named  for  John  H.  Clark,  who  first  col- 
lected it.) 

Oatottomus  clarld,  Baird  &  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1854,  27,  Rio  Santa  Cruz, 
Gila  Bas;n,  Arizona  ;  Jordan  &  Gilbert,  Synopsis,  1:10,  1883.    (Type,  No.  166.) 

*  Flead  4|  to  41.  D.  11  or  12  ;  A.  8.  Scales  10  to  10-80  to  100-15.  Eye  1^  to  2  in  snout,  1|  to 
lg  in  interorbital,  3}  to  4  in  head.  All  the  finn  pointed,  the  rnmlal  lobes  considerably  longer 
than  the  head.  Light  brown  with  indistinct  cloud*  of  darker.  Three  8{>ccimenf,  92  to  100  mm. 
in  length.  Boiso  River,  Idaho,  a  tributary  of  the  Columbia.  Related  to  P.  geaeroMts,  the  eye 
larger,  the  caudal  longer.  (Kigenmann.)  (Named  for  the  Columbia  River.)  An  examination 
of  numerous  specimens  from  the  Columbia  basin  shows  this  to  be  the  young  of  P.jordmU. 
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92.  CATOSTOMUS.  Le  Sneur. 
(Fine-scaled  Suckers.) 

CatotUnmu,  Lk  Surra,  Jour.  Ac.  Nat.  Sci.  Phila.,  i,  1817, 89,  (catortomus). 

HypemUlimm,  Rafuiesque,  Jour.  Ac.  Nat.  Sci.  Phila.,  1818, 421,  {macropter*m==  nigricans). 

Emyttomms,  Rafinesouk,  Ich.  Oh., 59, 1820,  (rnqputomiu,  baaed  on  an  incorrect  drawing). 

becactfhu,  Bafikksque,  Ich.  Oh.,  GO,  18-/0,  (bostoniensis  =  commenonii). 

Hylamtfzon,  Aoassiz,  Am.  Jour.  Sci.  Arts,  1855, 205,  {nigricans). 

Minommt,  Girabd,  Proc.  Ac.  Nat.  Sci.  Phila.,  1856, 173,  (inugnii). 

Acownu,  Girabd,  I  c,  173, 1856,  (fonteriaHUs). 

Head  more  or  less  elongate ;  eye  rather  small)  high  up ;  suborbital  bones 
narrow,  fontanelle  always  present,  widely  open.  Mouth  rather  large, 
always  inferior,  upper  lip  thick,  protractile,  papillose;  lower  lip  greatly 
developed,  with  a  brood  free  margin,  usually  deeply  incised  behind,  so 
that  it  forms  2  lobes  which  are  often  more  or  less  separated.  Mandible 
horizontal,  short,  not  \  the  length  of  the  head  iu?d  not  reaching  to  oppo- 
site the  eye.  Operoles  moderate.  Pharyngeal  bones  moderate ;  the  teeth 
shortish,  vertically  compressed,  rapidly  diminishing  in  size  upward. 
Body  elongate,  more  or  less  fusiform,  subterete.  Scales  comparatively 
small,  typically  much  smaller  and  crowded  anteriorly,  the  number  in  the 
lateral  line  from  50  to  115,  the  number  in  a  transverse  series  between 
dorsal  and  ventrals  from  15  to  40.  Lateral  line  well  developed,  straightish. 
Dorsal  with  its  first  ray  nearly  midway  of  the  body,  with  from  9  to  14 
developed  rays.  Anal  fin  short  and  high,  with  7  developed  rays ;  ventrals 
inserted  under  the  middle  or  posterior  part  of  the  dorsal,  with  9  or  10 
rays;  caudal  fin  forked,  the  lobes  nearly  equal.  Sexual  peculiarities  not 
much  marked ;  the  fins  higher  in  the  male  and  the  anal  somewhat  swollen 
and  tuberculato  in  the  spring.  Breeding  males  in  most  species  with  a 
rosy  or  orange  lateral  band.  Air  bladder  with  2  chambers,  the  poste- 
rior chamber  large.  Vertebra)  45  to  47.  Species  very  numerous,  all 
belonging  to  the  United  States,  except  the  Siberian  C.  rostratus  Tilesius. 
Many  of  the  western  species  are  imperfectly  known,  and  the  following 
key  is  far  from  complete.    (*aru,  inferior;  arbfiay  mouth.) 

a.  Head  transvernely  conrox  abovo,  tho  orbital  rim  not  elevated;  scale*  in  lateral  line  60  or 
more. 
CATOCTOSirs : 
b.  Scale*  very  small,  much  reduced  and  crowded  anteriorly ,  the  number  in  tho  lateral 
line  80  to  115. 
c.  Upper  lip  very  broad,  with  several  (5  or  6)  mwh  of  |>apilhe. 

d.  Dorsal  flu  of  11  to  13  rays,  very  high,  especially  in  the  male,  tho  free  edge  of 
dorsal  deeply  indued;  caudal  very  strong;  the  rudimentary  rays  at  it*  I  use 
largely  developed  in  the  adult,  the  caudal  peduncle  slender;  the*o  charac- 
ters all  most  strongly  marked  in  adult  males;  lips  very  full. 

latipinnii,  279. 

iW.  Dorsal  flu  of  10  to  12  rays,  moderately  doveloped;  caudal  nn  moderate,  its 

rudimentary  rays  few,  the  peduncle  rather  stout;  lipsfull;  lower  lipnplit 

to  l»ase.  OBISKU8,  280. 

or.  Upper  lip  thick  but  narrow,  with  3  rows  of  papillm.     D.  9  or  10.     pocatkllo,  281. 

eec.  Upper  lip  comparatively  thin  and  narrow  with  2  to  4  rows  of  papi  1  las;  dorsal  ray* 

10  or  11. 

0.  Scales  in  lateral  lin*'  !*.•>  to  115;  body  slender,   the  bead  long-conical;  mouth 

narrow,  lower  lip  «plit  to  base,  but  the  lobe*  short.  CATOBTOStrs,  282. 

«e.  Scales  in  lateral  lino  83  to  87;  l>ody  and  head  stouter.  taiioensis,  283. 

Scales  in  lateral  liuo  80;  lower  jaw  strong.  hex,  284. 
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Decactylus,  (<fc«a,  ten;  oaKTt/Aoc,  toe,  i.  f.,  ventral  rays): 
6b.  Scales  small,  but  lurger  than  in  the  preceding  group,  the  number  in  the  lateral  line 
50  to  75. 
/.  Scales  in  lateral  line  70  to  75;  lower  lip  broad. 
g.  Dorsal  flit  moderate,  of  11  to  13  ray*. 

k.  Dorsal  fin  short,  higher  than  long;  head  rather  bluntiah,  4%  in  length. 

LABIATUS,  286. 

hh.  Dorsal  fln  longer  tlian  high. 

i.  Scale*  before  dorsal  about  40;  head  conical,  email,  4}£  in  length. 

0CC1DE9TAUS,  286. 
ii.  Scales  before  dorsal  31;  head  larger,  4%  in  length. 

BEBNAUHNI,  287. 
gg.  Dorsal  fin  loug,  of  about  15  rays,  head  large,  the.  lips  very  full. 

MACROCHEILTO,  288. 

//.  Scales  in  lateral  line  58  to  70;  lips  with  about  4  rows  of  papillae. 

j.  "Nose"  little  developed,  not  projecting  much  beyond  the  moderate  month; 
mandible  nearly  horizontal, 
it.  Dorsal  moderate,  ncarcely  higher  than  long,  its  base  1%  to  1|  in  head; 
the  rays  11  to  13. 
I.  Mandible  "\y%  to  3%  in  head;  upper  lip  narrow,  with  usually  but  3  to  5 
rows  of  papilla*,  the  number  greater  in  western  specimens  (vax. 
•mcJWu);  scales  10-64  to  68-9,  crowded  anteriorly. 

COMMKIWOKII,  289. 

I/.  Mandible  3  to  3*£  in  head;  upper  Up  broader,  with  4  to  6  rows  or 

papilla*;  scales  9-63  to  71-9,  crowded  anteriorly.  auhkks,  290. 

kk.  Dorsal  short,  distinctly  higher  than  long,  its  base  \%  in  head,  its  rays  11  or 

1'J;  upjKjr  lip  with  4  to  6  rows  of  papilla;. 

m.  Scales  small  and  crowded  anteriorly,  59  in  lateral  line;  fontanello  large. 

OI  LA,  291. 

mm.  Si-ales  larger,  little  crowded  anteriorly,  about  66  in  the  lateral  line, 
each  with  a  dark  spot  at  base;  fontanel le  small. 

insiokis,  292. 

Jj.  "Nose"  largely  developed,  slender  and  projecting  at  an  angle  beyond  the 

profile,  its  length  218'  in  head;  mouth  small,  inferior,  the  lips  amoothiah ; 

D.  11  or  12;  scales  64.     (Approaches  ChatmUtet.)  ncUMDUfi,  293. 

Htpemtelium,  (iuro,  below;  ir«Vr«,  five;  labium,  lip,  "lower  lip  ftve-lobed"): 

aa.  Head  broad,  depressed,  and  transversely  concave  between  orbits;  scales  nearly  equal  over 

the  body,  uot  crowded  anteriorly  48  to  55  in  the  lateral  line;  lips  very  thick;  lower 

fins  large. 

n.  Head  large,  4  to  4*.j  in  length;  interorbital  since  concave.  mokicans,  294. 

nii.  Head  very  small,  5  iu  length;  interorbital  space  flattish.  BHOTHOtcua,  296. 

Subgenus  CATOSTOMUS. 

279.  CATOSTOMUS  LATIPINKIS,  Baird  A  Oirard. 

(Flannel-mouthep  Sucker.) 

Depth  5i  in  the  length.  Head  moderate,  4J  in  length,  rather  slender, 
with  prominent  snout  and  rather  contracted,  inferior  month ;  outline  of 
the  month  triangular,  the  apex  forward ;  lips  very  thick,  greatly  de- 
veloped; lower  lip  incised  to  the  base;  its  posterior  margin  extending 
backward  to  opposite  the  eye;  tubercles  on  lower  lip  smaller  behind; 
jaws  with  a  slight  cartilaginous  pellicle.  Eye  small,  high  up;  the  head 
flattish  above.  Scales  long  and  low;  posteriorly  rounded,  their  horizontal 
diameter  greater  than  the  vortical,  17-98  to  105-17.  Body  slender  and 
elongate;    the    caudal    peduncle    long  and    slender.    Fins   excessively 


\ 
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developed,  especially  in  the  old  males ;  the  free  border  of  the  dorsal  deeply 
incised.  Height  of  each  of  the  3  vertical  fins  in  the  males  greater  than 
the  length  of  the  head.  Dorsal  usually  11,  sometimes  12  or  13,  inserted 
nearer  snont  than  base  of  caudal.  Caudal  very  strong,  the  rudimentary 
rays  at  its  base  unusually  developed ;  least  depth  of  tail  less  than  \  the 
head  in  males,  stouter  in  females.  Dark  olive,  abruptly  paler  below ; 
sides  and  fins  largely  orange  in  both  sexes,  the  anal  and  lower  lobe  of 
caudal  tuberculate  in  males.  Herbivorous.  L.  2  feet.  Bio  Colorado  and 
Rio  Gila  and  their  tributaries,  very  abundant,  ascending  the  rivers  in 
spring.    Variable,    (latus,  broad  ;  pinna,  fin.) 

Colostomas  Udipi*mi»,  Baird  k  G i BARD,  Proc.  Ac.  Nat.  Sci.  Phil*,,  1863,  388,  Rio  San  Pedro,  Gila 
Basin;  GDnthbr,  Cat.,  vn,  14, 18G8;  Jordan,  I.  c,  178, 1878;  Jordan  k  Gilbert,  Synopsis, 
125,  1883.    (Type,  No.  20078. ) 

OstostosMu  disoobobu,  Cope,  Hayden's  Geol.  8urr.  Wyo.,  436,  1870,  (young),  Green  River, 
Wyoming. 

280.  CAT08TOMUS  GBISEUS,  (Girard). 

Body  long  and  slender,  sub  terete,  compressed  behind,  the  form  essen- 
tially that  of  C.  catostomuij  the  depth  contained  &}  times  in  the  length. 
Head  large,  4  in  length  of  body ;  the  interorbital  space  broad  and  flat,  2| 
in  length  of  head.  Scales  16-90  to  110-14.  Eye  small,  high  up,  and  rather 
posterior.  Mouth  large,  about  as  in  C.  latipinnit,  the  upper  lip  pendant, 
very  large,  with  5  to  8  series  of  tubercles;  lower  lip  incised  to  base, 
lobes  long;  sheath  pretty  well  developed.  Dorsal  fin  not  elongated,  nor 
especially  elevated,  its  rays  10  to  12,  usually  11,  the  beginning  of  the  dorsal 
rather  nearer  base  of  caudal  than  snout,  much  nearer  in  type  of  C. 
retropinnis.  Caudal  fin  long  and  strongly*  forked ;  anal  fin  long  and 
high,  reaching  base  of  caudal;  ventrals  not  reaching  vent.  Caudal 
peduncle  stout  and  deep,  its  least  depth  more  than  i  length  of  head;  its 
length  about  f  that  of  head.  Scales  quite  small,  about  as  in  C.  catostomus, 
the  exposed  portion  not  notably  lengthened.  Coloration  dusky  brown, 
sometimes  with  a  dusky  lateral  band,  sometimes  irregularly  mottled  or 
barred.  Snout  quite  dark.  Size  large.  Platte  River  and  upper  Missouri 
regions,  very  similar  to  C.  catostomus,  and  perhaps  not  separated  from  it, 
apparently  differing  chiefly  in  the  larger  mouth  and  broader  upper  lip. 
Specimens  from  Gardiner  River  (Yellowstone  Park)  have  larger  scales,  88 
to  90,  representing  a  possible  var.  lactarius.    (griseus,  gray.) 

AcomuM  grueut,  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  185C,  174,  Sweetwater  Pork  of  Platte 

River;  GCnther,  Cat,  vn,  14, 1868.    (Type,  No.  202/V7.) 
t  CaiotitymuM  lactanu*,  G  i  bard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1866, 174,  Milk  River,  Montana;  may 

be  O.  catottomuM. 
CatotUmm*  retropwnh*  Jordan,  Ball.  U.  S.  Nat.  Mus.,  xn,  178,  1878,  Milk  River,  Montana; 

may  possibly  be  a  distinct  species,  distinguished  by  the  fuller  lips  and  more  backward  dorsal; 

it  is  probably  an  adult  grineua.    (Type,  No.  21197.) 

»81.  CAT08TOMC8  POT ATELLO,  Gilbert  k  Evermann. 

Head  4;  depth  5  to  5^;  eye  4$  to  5  (about  4  in  young);  snout  2i  to  2$ 
(2i  in  young);  interorbital   width  2fc.     D.  10  (rarely  9);    A.   7.     Scales 

•The  type  of  C.  retropmnU  has  vory  much  larger  lips  than  in  any  other  specimens  we  hate 
examined,  and  the  scales  are  smaller.     It  may  be  a  good  species. 


176  Bulletin  47,  United  States  National  Museum. 


about  96  (90  to  108  in  8  examples  counted),  very  much  reduced  in  size  and 
crowded  anteriorly,  about  46  before  the  dorsal.  Lateral  line  imperfect, 
often  undeveloped  for  as  much  as  \  its  length. 

Body  moderately  slender ;  head  heavy ;  snout  not  very  pointed;  eye 
rather  large,  high  up,  middle  of  pupil  a  little  nearer  posterior  edge  of 
opercle  than  tip  of  snout.  Upper  lip  thick  and  narrow,  but  not  pendant, 
3  rows  of  papilla* ;  lower  lip  incised  to  base,  the  two  lobes  short  and 
rounded,  with  about  6  rows  of  strong  papilla).  Cartilaginous  sheath  of 
jaws  not  much  developed.  Origin  of  dorsal  about  midway  between  tip  of 
snout  and  base  of  middle  caudal  rays;  greatest  height  of  dorsal  fin  lj 
in  head,  its  free  edge  straight.  Anal  fin  pointed,  its  height  usually  greater 
than  that  of  dorsal,  reaching  base  of  caudal,  H  in  head;  pectorals  about 
equal  to  anal  in  length ;  ventrals  shorter,  1&  in  head.  Least  depth  of 
caudal  peduncle  2£  to  3  in  head.  Peritoneum  pale,  with  dark  punctula- 
tions.  Air  bladder  large.  ThU  species  is  related  to  C.  griseus  (Girard), 
from  which  it  may  be  distinguished  by  its  heavier  head,  larger  eye,  rather 
narrower  mouth,  shorter  lobes  of  lower  lip,  and  the  less  development  of 
the  cartilaginous  sheaths  of  the  jaws.  L.  8  inches.  Snake  River  basin; 
the  types  from  near  Pocatello,  Idaho. 

C<ilo«tomvs  pocatello,  Gilbert  k  Evermann,  Bull.  U.  8.  Fish  Com.,  1891, 159,  with  plate,  Ross 
Pork  of  Snake  River,  near  Pocatello,  Idaho.    (Type,  No.  45385.) 

282.  CATOSTOXFS  CATOSTOMUS,  (Forater). 

(Long-nosed  Sucker;  Northern  Sucker;  Red  Sucker.) 
f 
Body  elongate,  subterete,  the  depth  4}  to  4f  in  length.  Head  quite 
long  and  slender,  4 J  to  4|  in  length,  depressed  and  flattened  above,  broad 
at  base,  but  tapering  into  a  long  snout,  which  considerably  overhangs  the 
large  mouth.  Lips  thick,  coarsely  tuberculate,  the  upper  lip  narrow, 
with  2  or  3,  rarely  4,  rows  of  tubercles ;  lower  lip  deeply  incised,  the  lobes 
shorter  than  in  C.  gri*eu8%  and  the  mouth  narrower.  Lower  jaw  with  a 
slight  cartilaginous  sheath.  Eye  rather  small,  behind  the  middle  of  the 
head.  Scales  very  small,  much  crowded  forward,  95  to  114  in  the  lateral 
line,  and  about  29  (26  to  31)  in  a  cross  row  from  dorsal  to  ventrals.  Dorsal 
rays  10  to  11.  Males  in  spring  with  the  head  and  anal  fin  profusely  tuber- 
culate, the  tubercles  on  the  head  small ;  the  sides  at  that  season  with  a 
broad  rosy  band.  Size  large.  L.  2\  feet.  Great  Lakes,  upper  Missouri 
River,  upper  Columbia,  and  northwestward  to  Alaska ;  very  abundant 
northward,  but  not  coming  south  of  lat.  40°.  The  most  widely  distributed 
species,     (/c«rw,  below  ;  ot6/j<z,  mouth.) 

C[fprinH$  catontomn*,  Forster,  Phil.  Trans.,  1773,  l.r>5,  Streams  about  Hudson  Bay. 
Catostoniu*  lotujirottrum,  and  hndfonim,  after  Forster,  Le  Sueur,  Jour.  Ac.  Nat.  3d.  Phils.,  1817, 

102,  107,  Vermont. 
Oatotlomus  f</rsierianuiit  Richardson,  Franklin's  Journal,  1823,  720,  Lake  Huron;  Great  Slave 

Lake. 
Catottomut  aurura,  AuAfisiz,  Lak«<  Sujttrior,  3G0, 1X60,  Lake  Superior. 
OatottomuM  hudsonhu,  GfNTHEit,  Tat.,  vu,  13,1808;  Jordan,  /.  <•.,  175,1878. 
CkUottomna  lotgirottri*,  Jordan  A  Gilbert,  Synopsis,  126,1883. 
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CUcMtomiM  wanomfaon,*  Mather,  Twelfth  Sept.  N.  T.  fish  Com.,  Surrey  Adirondack  Region, 
1884,  36,  Big  Moose  Lake,  northern  New  York.    (Type,  No.  33917.) 

288.  CATOSTOMU8  TAH0BN8IS,  Gill  *  Jordan. 
(Tabob  Suoibb.) 

Rather  stouter  than  C.  catostomu*,  the  depth  4i  to  5  in  length.  Head 
very  large  and  long  acuminate,  the  mnzzle  nearly  i  its  length,  overhang- 
ing the  rather  large  mouth.  Lips  moderate,  the  upper  pendant,  with 
about  3  rows  of  small  papillee;  the  lower  rather  full,  similarly  papillose. 
Eye  nearly  median,  rather  small,  8£  in  head.  Scales  small  and  crowded 
forward,  closely  imbricated,  85  to  90  in  the  course  of  the  lateral  line, 
and  about  28  in  a  cross  series  from  dorsal  to  ventrals.  Dorsal  short,  but 
longer  than  high,  its  rays  10.  Coloration  very  dark;  fins  dusky;  scales 
everywhere  finely  punctate.  Breeding  males  profusely  tuberculate.  Size 
large.  Lake  Tahoe,  very  abundant.  We  have  specimens  also  from  Hum- 
boldt River,  at  Winnemucca,  Nevada. 

CaLo0tomu»lako*m$,  Jordan,  /.  c,  173, 1878,  Lake  Tahoe,  California  (Type,  No.  31226) ;  Jordan 
A  Hsmshaw,  Bept.  Chief  Engin.,  app.  nn,  1878, 188 ;  Jordan  A  Gilbert,  Synopsis,  127, 1883. 

284.  CAT08TOMUS  BEX,  B.  8.  Eigenmann. 

Head  4 ;  depth  4.  D.  11 ;  A.  6.  Scales  13-80-8,  35  before  dorsal. 
Head  broad,  flattish,  the  cheeks  very  long.  Mouth  small;  lower  jaw 
strong,  the  premaxillaries  forming  a  hump  on  the  snout ;  2  rows  of 
papillte  on  upper  lip;  eye  8  in  head,  little  behind  the  middle;  snout  2J 
in  head.  Scales  peculiar,  covered  with  skin  at  base.  Ventrals  not  reach- 
ing halfway  to  vent.  Dorsal  as  high  as  long,  its  last  rays  almost  as 
long  as  the  first ;  pectorals  reaching  halfway  to  ventrals.  Caudal  peduncle 
long,  terete.  Lateral  line  interrupted  behind.  Teeth  moderate.  Black- 
ish above,  paler  below ;  scales  of  belly  dark-dotted ;  fins  dark.  Length  of 
type  32  inches.  Lost  River,  Tule  Lake,  Oregon.  (Eigenmann.)  (rex, 
king.) 

Oatodomu*  rex,  Rosa  Smith  EiOENMANir,  American  Naturalist,  July,  1891,  067,  Lost  River, 
Oregon. 

Subgenus  DECACTYLUS,  Bafioesque. 

285.  CATOSTOMUS  LABIATUS,  Ayres. 
Head  4£  in  length,  rather  bluntish ;  mouth  moderate,  the  labial  papilla 
largely  developed;  the  upper  lip  full,  with  about  5  rows  of  large  but 
rather  sparse  papillae.  Scales  12-74-10.  Dorsal  fin  short,  higher  than 
long,  of  about  11  rays.  Color  dark  above ;  sides  clouded  with  black  aud 
yellow.  Klamath  Lake,  Oregon;  only  one  specimen  yet  known,  (la- 
bial us,  large-lipped.) 

Oatodtmtms  labiatu*,  Atria,  Proc.  Cat.  Ac.  Sci.,  I860, 32,  Klamath  Lake,  Oregon  ;  Jordan, /.c, 
173  ;  Jordan  &  Gilbert,  Synopsis,  128, 1883. 

*  Thus  described  by  Mr.  Mather:  "  Brown;  male  with  a  red  lateral  band  in  the  breeding  season; 
head  slender,  flattened  above,  the  snout  shorter  than  in  C.  caUutomtu;  lips  thick,  tho  lower  with 
3  or  4  rows  of  tubercles ;  eye  large,  4  in  head,  X%  in  snout.  Scales  smaller  anteriorly,  but  little 
crowded;  dorsal  higher  than  long  ;  pectorals  reaching  front  of  dorsal;  head  4;  depth  6.  ft.  I,  10. 
A.  7.  V.  0.  Scales  14-99-11;  L.  (spawning  specimens)  i%  inches.  Big  Moose  Lake,  Adirondack 
region.  Apparently  n  dwarfed  brook  variety  of  C.  colostomas,  but  inhabiting  the  same  region 
and  spawning  at  a  much  smaller  site."  • 

F.  N.  A. 13 


178  BmlUtin  47,  Unittd  SiaUs  Nititmii  Mmumm. 

tM.  CATOftTOll  %  OCtlMXTALU,  Ajrm 

(tfmkwwir**  Prraaa  ) 

Body  rather  •lender,  little  elevated.  Month  ro«ip*i*ii«*>,  .  . 
•mailer  than  in  <\  commmomt ;  the  upper  lip  with  .*•  or  •;  rows  of  aa**.!** 
papilltr ;  lipe  rmther  thin.  Head  quite  •mall,  rounded  tU'U,  4+  in  learri 
the  profile  steeper  than  m  f\  commer$omn;  the  aitout  nnrt  Tinted  tan 
two  sides  of  the  head  mure  convergent  forward.  K)e  amali  Iters*:  t* 
longer  than  high,  it*  rave  12  to  14 ;  caudal  well  forked,  the  upper  WW  ti* 
longer.  Scale  13-75-10,  40  before  dorsal.  Dark  abotr.  gradaaJIi  fmmt 
below.  Streams  of  California ;  abundant  in  the  ttacraincnto  and  ftaa 
Joaquin  rivers.    ( occidental* f  western.; 

CMhSmmm mectUmittm,  AvkM.  I»n«-.  «'•!.  Ar.  ftci .  IBM.  I».  las  Fraactaca  .  A+um*  ta>  *•-■ 
Bel.  Arts,  1*54,  WJ,  San  Fraociaco  ;  Joiiu*.  L  c.  171.  !•?•  ,  of  atata.  «  at .  •  ii  I*  i«- 
Jos»*s  a  GiuBat,  **yuw|«u,  lit,  IwO. 

t**7.  (ATOttTOIT*  BEtSAfttlSI.  <itr%rl 

Closely  allied  to  r?.  ocrufrafafij,  but  with  the  head  lees  con**  end  ta- 
lower  fins  larger.  Scalm  much  crowded  forward,  31  lirfore  dorwal,  «J*i* 
lateral  line ;  foutanelle  large ;  lips  broad,  without  sheath,  formed  as  ** 
C.  Occident  alts,  the  lower  dreply  iucised ;  fins  high,  the  dorsaJ  longer  L**&. 
high,  with  12  rays  ;  caudal  lobes  ei|iial ;  head  4f  in  leugth.  Kan  Brraai 
dino  Creek,  a  tributary  of  Kio  Yaqui,  on  the  boundary  of  Arizona  aa*i 
8onora. 


Oif»*.«»»tr*rw.JuH,  <;i«4«n.  Ti>»     \r.  N*t    Hri.  Pail*.  IV*.  ITS,  ftan  BcrnarJias  €*»•• 
Juaum  A  (iiLacar.  »*ju«»i«tt.  i>.  1*.^:,  Jon- a*.  Cat ,  l>.  I**.*-.     1«|«.  »  .  i*l 

<hh.  <  ATOVTOMIH  IA<  RW  UIU  ».  tiuanl 

•  Vu  «*it  Hiui  St  itta  ) 
Head  4  in  length,  depth  :».     Scales  12-72  to  75-10,  40  before  dorsal     !«»:« 


4    •  «S> 


heavy  forward ;   annul  blunt,  murh  overlapping  the  horizontal 
mouth  quite  largr,  with  \«*ry  large  lips,  the  upper  full  and  pendant. 
6  to  8 rows  of  iiMMb'ttfttc  papilla.     Head  large.  4|  in  length,  rather  i*ar;«'« 
quadrangular,  the  snout  projecting.     Kye  large,  0  in  head      I^rmal  is 
much  longer  than  high,  it*  ra\»  al»out  13;  |iectoraU  l«»ug  and  narrow 
caudal  wrl I  forked.     Coloration  lather  dark;  a  dusky  lateral  *tnp*.  l»ia*» 
abruptly  pale.    Columbia  Ki\««r  a«  far  as  Flathead  Lake,  Montana  .   n** 
rare.     (u>ik.»-  ,  large  ;  \r.>  ■ .  lip.  \ 

(,i^^.<nMM«''-^ii,i'><iiiiii>  Pr.-    \     Nii.ni  lluU  ,  1KV4, 171,  Aatarta.  Oregeai     J««a** 
I.  ■  .171.1-7?   J  t:  i^  i  <;niui,  >jl.j.i..  t:-.iM.i,  citAjiiM,  b«n  i   i  u<« 

I  MM,  0*"'-'.  •'■».  I':*«"  !•.'••■•       T»j- .  N     :•«•  ■ 

-hv.  <  tTOsTOllH  <  OIMt:*>OM|,  .L*crpr4»> 
iiVim  «■  *»■    hi.    Wum  Si    in..  II k  -i  v -ii«.  Fi«s-*  *tt»  m^-ata - 

Body  moderately  »t<»ut.  varying  with  age.  Aubterete,  lieavy  at  the 
shoulder*,  the  «l«pth  I  to  I-  m  N«nk'tli  Hea«l  rather  large  and  atont. 
couiral.  tlatti-h  uImim*.  it^  1«  n^tli  I  to  I*  in  IkhIv  3^  to  4|  in  toung*.  Snoot 
moderatel\  piotiui.«-iit .  ••*  aia-i)  o\erpaASing  the  mouth.  Mouth  rather 
\mxgv;  the  Jjp«  utrongly  papillose.  \Ue  uv\*t  mo4et*Aa^^i\\V^«i^v»^% 
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of  papilla;  4  to  6  in  specimens  from  eastern  Colorado,  (var.  sucklii). 
Scales  crowded  anteriorly,  much  larger  on  tho  sides  than  below  ;  scales 
10-64  to  70-9.  Coloration  olivaceous  ;  males  in  spring  with  a  faint  rosy 
lateral  band ;  yonng  brownish,  more  or  less  mottled,  often  with  confluent 
blackish  lateral  blotches  or  a  lateral  band.  Lateral  lino  imperfect  in  the 
very  yonng.  D.  usually  12.  L.  18  inches.  Streams  and  ponds  from 
Quebec  and  the  Great  Lakes  to  Montana.  Colorado,  and  southward  to 
Missouri  and  Georgia ;  the  commonest  of  the  suckers,  excessively  abund- 
ant from  Massachusetts  west  to  Kansas.  Variable ;  western  specimens 
(sucllii)  have  broader  lips  and  approach  (.'.  Ardent.  (To  Philebert  Com- 
merson,  an  able  early  French  naturalist  and  traveler,  whose  collections 
were  studied  by  Lacepede. ) 

Ofpram*  commenonii*  LacepkDB,  Hist.  Nat.  Poiss.,  v,  602,  1803,  locality  unknown. 

typrtans  feres,  MiTdiiLL,  Trans.  Lit  and  Phil.  Soc.  N.  T.  1816,  468,  New  York. 

Oatottomus  teres,  GCxthxr,  Cat,  tii,  16, 1868 ;  Jo  a  dan,  I.  c,  166, 1878. 

OsJosfomvs  commas**,  Delaware  River,  and  botUmentu^  Boston,  LbSukur,  Jour.  Ac.  Nat.  8ci. 

Phila.,  i,  1817,  95, 106,  etc. 
CaLMtomnt  commenonii,  Jordan  A  Gilbert,  Synopsis,  129, 1883. 
a*o4omm$JUxuonut  Rafinesque,  Ich.  Oh.,  59,  1820,  Ohio  River. 
Oatodomu$  retiadahu,  Richabdson,  Fauna  Bor.  Am  :  Fishes,  303,  1836,  Albany  River,  (Scales  70 

to  77). 
VakMtomu*  gracilu,  Kietland,  Kept.  Zobl.  Ohio,  168, 1838,  Cleveland,  Ohio,  etc. 

G*»tomuM pallid**,  De  Kay,  Now  York  Fauna:  Fishes,  200,  1812,  New  York. 
CaMomu*  mcklii,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1856,  175,  Milk  River,  Montana. 
OakMtomu*  chloropteron,  Abbott,  Proc.  Ac.  Nat.  Sci.  Phila.,  1860,473,  Kansas. 
CUottomtuoUicohu,  Copi  A  Yarrow,  Wheelor  Survey,  Zool.,v,  077, 1876,  Twin  Lakes,  Colorado. 

(Type,  Nos,  15777  and  12915.) 
Moxodouia  tri$ignatum,  Cops,  /.  c.,679, 1876,  Arkansas  River,  Pueblo,  Colorado. 

Cakxtomtu  uiatoaau,!  Mather,  Twolfth  Report  N.  Y.  Fish.  Com., Surrey  of  Adirondacks,  1884, 
36,  a  dwarf  form  from  Blue  Mountain  Lakes,  New  York.    (Type,  No.  33918.) 

290.  CAT0ST0MU8  ARDENS,  Jordan  A  Gilbert. 
(Mullet  or  Utah  Lake.) 

Head  3f  ^  depth  4*.  D.  12  or  13.  A.  7.  Scales  12-70  to  72-12.  Body 
rather  elongate,  little  compressed,  the  back  broad.  Head  broad,  conical. 
Month  entirely  inferior,  the  mandible  nearly  horizontal;  upper  lip  very 

•The  Qfprimu  commerwnii  of  Lacepdde  is  a  sucker  and  probably  this  species  rather  than  C. 
entottomuM.  The  description  is,  however,  very  imperfect  and  the  type  said  to  have  been  observed 
by  Commerson  in  the  East  Indies;  a  statement  apparently  derived  from  a  confusion  of  manu- 
scripts and  specimens  of  ('ommcrson  with  those  of  Dose,  who  collected  at  Charleston.  Lacc'pede 
was  indebted  to  Bosc  for  the  next  species  he  mentious,  Cyprmtt*  tucetta.  Lacepede's  description 
Is  as  follows:  "Once  rayons  a  la  dorsale;  sept  a  la  nageoire  do  l'auus;  ueuf  a  chaque  ventrale; 
huit  a  neuf  a'chaque  pectorale;  la  nageoire  du  dos  et  cello  de  l'anus  quadrilatercs;  I'litmlo 
Itroite;  Tangle  de  I 'extremity  de  cetto  derniero  nageoire  treeaigu;  la  caudate  eu  croissant;  la 
ligne  laterale  droite;  la  machoiro  supo'rieure,  uu  peu  plus  avanc.ee  que  cello  d'en  has;  I  en  ei  ail  lee 
arrondies  et  trfrs  pet  I  ten.  Lo  Commersonuien  dont  nous  publions  les  premiers  la  description, 
et  que  le  savant  Commerson  a  observe,  presente  un  double  orifice  pour  chaquo  narine;  sa  teto 
estdeoouee  de  petite*  ecai  lice;  ses  veutrales  et  sea  pectorales  sunt  arrondies  a  leur  oxtreuiite;  la 
dorsals  s'eleve  vers  lo  milieu  de  la  longueur  totalo  du  poisson." 

tThe  small  "June  sucker"  of  the  Adirondacks  thus  described  by  Mather  :  "Olivaceous,  white 
below;  males  without  red  in  the  breeding  season;  body  slender;  head  not  small,  flattened 
above;  snout  little  prominent;  upper  lip  with  2  rows  of  papillie;  eye  4  in  head,  2  in  Hiiout; 
dorsal  as  long  as  high;  pectorals  nearly  reaching  front  of  dorsal;  head  4.  D.  I,  11 ;  A.  5  ;  V.  9. 
Scales  9-6  7-8;  length  of  adult  4,-£  inches.  Blue  Mountain  Lakes,  Adirondack  region.  This 
small  Ash  I  was  at  first  disposed  to  consider  as  a  dwarfed  mountain  form  of  C.  ter<*,  but  the  fact 
that  the  latter  fish  is  found  in  waters  inhabited  by  this  specie*,  and  while  it  grows  to  a  length 
of  12  or  more  Inchon  there,  this  little  sucker  barely  reaches  />.  Added  to  this  the  fact  that 
the  larger  species  had  finished  spawuing  in  the  inlets  iu  May,  while  this  fi*h  was  found  in 
masses  in  the  swift  mountain  streams  which  tumble  rapidly  over  rocks  iu  the  latter  part  of 
June,  depositing  their  eggs,  thereby  showing  that  they  are  adult  fish." 
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wiili*(  full,  |M*ii(|jftiitt  with  I  to  H  row*  of  roar**,  irregular  |*pu'.«.  #•■••- 
lip  very   broad,  coarsely   papillose,  rat  to  the  t«a*r  by  a •harp   :t'-»- 
Kyenmall,  7  in  head,  :it  in  iutcrorhital  width:  about  2|  it  L»«*l      !*.--*» 
flu  long  and  low,  itn  anterior  ray*  i  longer  than  the  laat  ra>»  .  |-«v  •■>• 
and  vent  rain  f*h«>rt :  caudal  abort;  anal  long.     I'barj  tig «■•!   !■'«,*••  rat  - 
weak,  with  ntiiallmli  teeth.     Hlackudi  above;  ma  lea  with  the  n*l.«  f  -< 
film  dark.     L.  1*  inche*.     Cloee  In  f\  r»»«rr»oaii,  differing  «l..rrtj  ,     ii- 
rather  larger  nioathand  lip".      I -a  km  and  atreaiu*  i#f  grrat  ba*  i.  cf  I  i*' 
•warming  lu  myriad*  »»'  I'tah  l*ake.    A l*o  abundant  m  up|-*r  »ai»-»  . 
Snake  River  in  Idaho.     In   Heart  Ijike,  in  thr   Yellow  •too*-  1'axk     •    * 
infeated  by  a  \rr\   large  pa  rani  tic  worm  (LifmU  culo*tom»,  I.iatoi    .  Uf  • 
than  it*  own  vi*cera.     {ttrd***,  burning,  from  thr  red  •hade»  *»(  tL*  t  *^ 

<.***.«••  «rxinw,  J.,r|.a>  A  (iiLnrat.  I'p-    I'.KXiI    *w  ,  l*w.  CM,  Utah  L**«    »••••*    ■    • 
t>AR  a  (tiLatUT,  *>d-.j-j«,  1>.  Jiat>4»,  Hull,  t     ».   I'm*  Cwn  .  !»•».  4.'..  V    -.       ;.  •  ■ 
Bull.  t*.  H.  rub  Ouu  ,  1»»'<.  «>..     <Tm-.  *•»  1?** 

$91.  4  ATOSTOir*  LlLA.  Kim  I. 

Head  4*;  depth  4}.     1>.  11  or  12.    Hcalea  II-&*  !•>  t**-l»     I';.**  t..  * 
«rcfra«,  but  the  nap©  lower,  the  tail  *horter.     Doraal  •borer  ai«d  Li^l^r 
iU  longest  ray  nearly  twice  the  laat,  and  longer  than  haw  «»f  Lb     *•>• 
margin  inciaed.    Snout  L't  in  head,  rye  •mall ;  lipe  large,  the  upprx  •  '.- 
4  row*  of  papilhe,  the  lower  npht  nearly  to  haae.     L.   II  tucL«-a      !*art 
brown,  acalea  darker  at  baae.     Rio  ttila. 
''o*4«m  /J.i,  Kit*  ii,  IT*.  I    *   Nat.  Mw  .  !*»•,  '.v.,  Kio  Gila.  Fort  ThssM.  An#»i* 


«•*.  (AT<MO||H  I* Mi, SI*,  rujf  1  l  «.  r»r! 

liody  rather  elongate,  Mihtcretc,  heav\  at  the  •boulder*.  tap*r.:  ^  '•*  4 
ward,  the  d-pth  iilMiiit  f»  in  length.     Head  uioderatt ,  alwmt  1     ::.  .»l;: 
Kontanelle  rather  nuiaH:  mouth  comparatively  •mull:  l.|w  tu.*!.:*t*    ■■» 
upper  narrow,  with  *e\eral  niw-%  of  large  tul»eiclc*;  uofthe-tth*  ••■.  .  *•■• 
8calcn  ntil»e*|ua),  al»oiit  .Vi  in  the  lateral  hue,  1*.'  iu  a  rr«»*«  ^im*.  .'?    *f    •• 
dorsal;  acalefioii  back  large,  (hone  on  1  •«*  1 1  y  Minall.     A  M*rie«  «•!  d'i«k«  •?•  '• 
along  each  row  of  m* ale*;  the  r«|Hit*i  otteu  obscure.     I*.  11.     \rt-\  *.***:. 
i\  rommrraofiii,  the  M'alei   Ii'ma  crowded,  the   ilp|*er   lip   bn>a*l«-r.  It.*    «■«■'%.- 
aomewhat  different.     <*ili  lutin;  not  rare.     na«i</Hif,  n«>Iat»lr 

iM^hii /-..,   1Uih:>  A   «.h»m,    I'r.-      A       %4l     jw  ,.   ||.i!«  .    I* -4.  :•     Kw   5*~     P«^-. 

Art/ona  ;  «'  .n    \   1  «li.   *,  W  !..    !■  r  >ur«i  n.  /#■»•'  .  i.  it*.  l*Tt.  .J   mv  1  -     .  •'  • 

Juti'O  X  (iitftifc...  -n."|«i«    h'l"         1»|--.  N      I'  » 

SM.  4  ATOHTOJJt  H  KK<  t  >»|  h,  i^*  A  \mrt\-m 
.  Wiki  ■«  *>tiii 

Head  4;  depth  4f.  I>.  11  or  11»:  AT:  V.  !«.  Kcalea  K-^4-^.  I-«S  o^-: 
erately  Mout.  little  c.»tnpre^*r*l,  the  tail  *leuder.  Head  •uIk-«.^:«.  t:# 
pr«>tile  declined  fimii  the  najn'  to  the  bai»e  of  the  premaiillar>  »piiie« 
which  abrupt \\  j»rotrude.  fonumg  a  dintiuct  ••|lo^lr.■*  aa  in  «  i< »«■!•!■• 
fi'<r«a;  pretnaiiliarie*  m  front  M-alrely  below  the  pretitbital.  Ma*  .i:»-r 
large,  oblnpie.  plat  ed  a"  an  angle  of:*"*  when  the  mouth  i«  c  :•■**•!.  it* 
/eflA'f/i  i*|  in  head,     t'pper  Up  full.  \HfuAtaw\,»UM»V\xWu%'w\\V *Wi\  V  \^»-»* 
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of  papillae;  lower  lip  moderate,  divided  by  a  broad  notch,  each  lobe  with 
about  6  rows  of  papilla.  Eye  a  little  behind  middle  of  head.  Dorsal 
shorter  and  higher  than  in  C.  ardens.  First  ray  of  dorsal  twice  height  of 
the  last,  its  length  greater  than  that  of  the  base  of  the  fin ;  caudal  forked, 
the  lower  lobe  longest;  pectorals  long;  anal  high.  Dusky  above,  pale 
below.  L.  a  foot.  Utah  lake,  rather  scarce,  and  not  yet  seen  elsewhere. 
This  species  resembles  Chatmiste*  liorus.  (fecundus,  fertile,  in  allusion  to 
its  supposed  abundance,  but  the  "fecund"  species  which  has  made  Utah 
Lake  the  "greatest  sucker  pond  in  the  world"  is  really  C,  ardens.) 

CntimUYM**  fecund**,  Copr  &  Y arrow,  Zool.  Wheeler  Surrey,  v,  678, 1876,  Utah  Lake ;  Jordan 
£  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880, 463;  Jordan  A  Gilbert,  Synopsis,  129, 1883 ;  Jordan, 
Ball.  U.  8.  Fish  Com.,  1889,  31.    (Typo,  No.  16930.) 

Subgenus  HYPENTELIUM,  Raflnesque. 

894.  CAT08TOHU8  NIGRICANS,  Le  Sueur. 

(FIoo  Sucker;  Stonb  Rollkr;  Totrr;  Crawl-a -bottom;  Hammer  Head;  Stone  Lug6er; 

Hoo  Molly.) 

D.  10  or  11 ;  V.  9.  Lat.  line  48  to  55,  12  to  15  scales  in  a  cross  series. 
Deph  4|  to  5  in  length;  head  4  to  4$.  Eye  rather  small,  4i  to  5  in  head. 
Head  flattened  above,  transversely  conoave  between  orbits,  the  frontal 
bone  thick,  broad,  and  short,  the  physiognomy  being  therefore  peculiar. 
Upper  lip  very  thick,  strongly  papillose,  with  a  broad  free  margin,  which 
has  npward  of  8  to  10  series  of  papill©  upon  it;  lower  lip  greatly  devel- 
oped, strongly  papillose,  considerably  incised  behind,  bnt  less  so  than  in 
Catoftomus  proper.  Fontanelle  shorter  and  smaller  than  in  C.  commernonii. 
Pectoral  fins  unusually  larger.  Color  olivaceous;  sides  with  brassy 
luster;  belly  white;  back  brown,  with  several  dark  cross  blotches,  irregu- 
larly arranged,  these  becoming  obsolete  in  old  individuals;  lower  fins 
dull  red,  with  some  dusky  shading;  young  considerably  variegated,  the 
sides  spotted.  Size  large;  length  about  2  feet.  New  York  to  Minnesota 
and  Kansas,  Arkansas,  and  the  Carolinas;  abundant  in  swift  or  rocky 
streams,  which  it  ascends  to  spawn;  never  found  in  muddy  or  warm 
waters;  less  tenacious  of  life  than  the  other  species  of  Catoatomus. 
(nigricans,  blackish.) 

Cal,ui>miu»  nigrictinn,  Le  Sukur,  Jour.  Ac.  Nat.  Sci.  Phila.,  1817,  102,  Lake  Erie;  GCnthkr, 
Cat.,  vii,  17,18<>8;  Jordan,  J.  <\,  162, 1878;  Jordan  A  Gilbert,  Synopsis,  130, 1882. 

Uyhnnyzon  nigrintuM,  AoAfifiiz,  Am.  Jour.  Sci.  Arts,  1856,  205. 

CundomHs  manilom*,  Le  Sueur,  I.  c,  103,1817,  Pipe  Creek,  Maryland. 

IhjHtUrUitm  macmptfruM,  Rafike8que,  Jour.  Ac.  Nat.  Sci.  Phila.,  I,  1817,  420,  Ohio  River. 

(\Uo«i»muH  jranlhojnt^  lUnxESQur.,  Ich.  Oh.,  57, 1820,  Ohio  River. 

(}do*t.»nu*  plauu^B,  CrviER  &  Valenciennes,  xvii,  450, 1844,  Wabash  River. 

Catottomut  niyricatu  rtoiranu*,  Jordan,  Ann.  Lye.  Nat.  Iliflt.  N.  Y.,  1877,  345,  Etowah  River, 
Rome,  Ga.;  u  brightly  colored  variety  from  the  Alabama  basin. 

C<Uo*'>ihh$  megitdomu*,  Rafinesque,  Ich.  Oh.,  69,  1820;  based  on  an  incorrect  drawing;  bo  Ion  pi 
horo  if  anywhere. 

295.  CATOSTOMIT8  RH0THCECF8,  Thoburn. 

Head  5;  depth  5.  D.  11 ;  A.  8  or  9.  Scales  7-48-5,  19  rows  in  front  of 
dorsal.  Allied  to  Catostomus  nigricans  bnt  with  much  smaller  head,  which 
is  less  depressed  between  eyes.    Head  very  small,  flattened  above  but  not 
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concave  Wtwmi  the  orbits;  somewhat  pointed  lo  front.  tae  —  ami  »-■ » 
jeetmg  lieyond  the  mouth.     Wi«lth  of  head  e«|tial  to  iu  dea4fc      M*«  1 
large,  it*  width  I1}  in  head,  itn  opening  nearly  a  straight  line.     fcs#a  /•« 
with  a  strong  cartilaginous  sheath.     t*p|K*r  lip  thin,  with  a  boat  ?'  I  **• 
of  minute  papilla.     I«ower  lip  broad,  each  lobe  with  *  or  !•  broken  p  <** 
each  with  minute  papilhe  on  edge*.     I<obea  of  lower  lip  s»parat#«t  » *  t 
notch  from  which  a  strong  freiiiiiii  reaches  to  the  chin.     fontanel!*  •Lnrs 
it«  length  alMMit  4  eye.     Kye  4  in  head.     1'ectorals  large,  M  length  *f  U*»e 
and  reaching  to  the  sixteenth  line  of  scale*.     iJoranl  inserted  shg  at.*  -a 
front  of  middle  of  hodv.     Anal  reaching  lieyond  l«*e  of  caudal      CV 
forked.    Air  Madder  very  small,  with  2  chamber*.    Color  dark  olivi 
above;  a  darker  narrow  lateral  hand  from  snout  below  eye  straight  to  taw* 
of  caudal :  the  upper  edge  of  the  hand  oliscurc,  toe  belly  below  the  Vmmd 
abruptly  ml  very  ;  5  or  ♦»  oliscure  dark  cross  bam  on  back  and  ••*>.  »**»>: 
distinct  on  the  dark  longitudinal  stripe ;  base  of  caudal  with  a  light  ha*4 
edged  behind  with  brown.    81s  specimens,  3|  to  f»  inches  in  length,  e». 
lee ted  by  Dr.  Charles  II.  Gilbert,  at  some  point  in  eastern  Tenn >■■■  1  o- 
southwestern  Virginia,  thought  to  be  from  French  Hroad  Knrr  at  W©;f 
Creek, Tennessee.     It  closely  resembles  JLfoxoWosw  errnmum.  tint  the  botiI 
is  different.     (,V.i**m,  torrent :  <>,****,  to  inhabit.) 

OMoMirUiMu,  TKoRnv  Tr<M-.  I  .  *.  N»t    Hut.  t*»t,  supposed  te  bs  frssi  •  ***«« 
Bread  River.    •Tji--,  n,.  iw<-  ■ 

93    CHASMISTES,  Jordan. 

it'ifiw^i,  J--nii4V  H',1!    IU«  i- ■/•  i..-..:   J*ar»   T-ri  .  it.  N  •   .;.  417,  !■?•,    ?•♦*- 
J.ij-  »'iv  .  n,  «'•■!  •     \nnfi   an  Nili.rAli*!.  Janutri,  1"M.  "■'•,    fc*rr»r»^*i# 

Head   large,  broad  »n<l   tlatti«h   a)»o\r,  the  sides  vertical       r'jr*  srr*' 
high   up,  rather  |M.*tttn»r      M.uitli  extremely  laigr,  trrimnal.  thr  :o«#* 
jaw  in  therlo«ed  iiimith  lM-mg  \«>ry  oblii|iie,  placet!  at  an  angle  of  »t*~i* 
l.V;  lower  j.*m   Nt*r\  I«»tia?  ami   strung,  it*  length  more  than  k  length  «-f 
head,  its  tip,  wlien    tin-   iniMitli    \*   e]o*ed.  about  oil  a  \r\r\  with   the  eie 
up|M*r  jaw   \er\    pmtiai  tile  .    upjMt   lip  thin  and  nearly  •mooth      Sr.«>et 
usually  rlc\;it«-«l  »1mim>  it.«*  r«-t  of  head,  the  premaxillary  spine*  get. 
eiallv  forming  a  cnnapiriinii*  tm«i>.     I,<i\%rr  lip  moderate,  consisting  r>f  » 
bioutl  il;ip  mi  each  ■.nl»*«-t"  t  li«*  mandible,  in  front  reduced  to  a  narrow  rtr- 
the  tiiifuce  »f  tin1   lip  nearly  Mti"otli.  without   papi  1 1  m- :  nostrils  larf 
Sulititbit:il  Im»ii«  «  n.irr»»w  .  but   rather   broader  than   in  <%*t<*iumm$ :   jr» 
orbital    lat^c:  mtirou*  chann«U  uiiMlerately  drveIope<| :    foiitanel'.e   ■•■'.' 
<l*>x  <<|<i|m  <1      l'}iar>  \\£'-.\\  Imiih*  leaker  than  usual  in  Cafrftomn*.  the  tsvil 
gtMieia'tv  -nuillrt       Kmi  iiMMlnate  :  |N««'ioraU  rather  long :  «lor«al  ra>s  1! 
or  1'J:  anal  7;  an.t!  in  tii^'Ii.  leaching  ciudal :  caudal  tin  rather  long.  :t» 
\i,\nH  t-i('i;il.     Sr:i!.  «    nmiirr.iV,  l.u^f   on  caudal  j»e<luncle,  smaller    a>.<! 
crowib*«l  aiit«-ii..r".\ .  "i   t«»  -^»   in    l.itcr.il  line.     Sexual  peculiarities  u»-\ 
marked.      Color. it  <>n  :»««  in  <'<itn»tomu».      A?r    bla<blcr   in   'J  parts       Stir 
rather  a.»i£e-     Sjhci»«»   ennt'med  to  the  <*reat   Itasin.     i|ii«*H':w,  to;i>& 
on**  w  iiM  \awn-. 

'    ft  i"  i  >  ■.  -  « ,   '  r.kl  r  ii  •  -.•  . «'.:«  11.  fi  *■  |-r*mia»sl  ti  st  •    2** 
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m.  8cales  mall,  70  to  80  in  the  lateral  line. 

c  Snout  abort,  the  premaxillary  spines  not  forming  a  distinct  projecting  nose;  dorsal  rays 

11;  Scales  12-74-11.  bbbyibostbir,  298. 

ce.  Snout  long,  the  premaxillarjr  spines  forming  a  distinct  projecting  nose,  as  in  C.  lion*. 

Scales  12-30-9.  luxatus,  20). 

296.  CHA8MI8TE8  LIOBU8,  Jordan. 
(Juws  Suokbb  or  Utah  Lake.) 

Head  large,  3f  in  length ;  depth  about  5.    Scale*  9-63-8.    Interorbital 

space  broad,  2±  in  head;  eye  6  to  7  in  head;  width  of  the  open  mouth 

3|  in  head.    D.  11,  the  fin  elevated  in  front,  its  longest  ray  twice  the 

height  of  the  last  and  about  equal  to  the  base  of  the  fin.   A.  7.    Caudal 

deeply  forked,  the    lower  lobe  long;    lower  fins  small.     Color  dusky 

above,  pale  below ;  the  scales  of  the  back  and  sides  profusely  covered 

with  dark  punctulations.    L.  18  inches.    Utah  Lake;  very  abundant. 

(AWoc,  smooth ;  6p°f>  margin,  referring  to  the  lips.) 

ClKumUi*  lion*,  Jobdan,  Ball.  17.  S.  Nat.  Mas.,  xii,  219, 1878;  Utah  Lake  at  Provo,  Utah; 
Joa daw  &  Gilbbbt,  Synopsis,  132, 1883.    (Type,  No.  27361.) 

297.  CHA8MI8TE8  CUJU8,  Cope. 

(Com  a.) 

Head  broad  and  flat ;  upper  lip  very  thin ;  lower  lip  represented  by  folds 
on  each  side,  which  do  not  connect  around  the  symphysis;  eye  8i  in  head ; 
interorbital  space  4}.  D.  12 ;  A.  8.  Scales  13-65-11.  Color  pale  olive. 
Pyramid  Lake,  Nevada,  in  deep  water.  (Cope.)  (coitta,  the  Indian  name.) 
CkatmiM**  <*>«,  Cora,*  Proc.  Ac.  Nat.  8c i.  Phils,,  1883, 149,  Pyramid  Lake,  Nevada. 

298.  CHA8HI8TE8  BREY1R08TBIS.  Cope. 

Scales  12-74-11.  D.  11 ;  A.  9.  Shorter  than  C.  luxatus,  especially  the 
muzzle,  and  the  latter  is  without  the  hump  produced  by  the  protuberant 
premaxillary  spines.  Parietal  fontanelle  small.  Lower  lip  fold  present 
only  on  the  sides  of  the  mandible.  Body  nearly  cylindric.  Color  dusky 
above,  silvery  below;  fins  colorless.  (Cope.)  L.  16  inches.  Klamath 
Lake,  Oregon,     (brevis,  short ;  rottrum,  snout.) 

Chtumidt*  brevirottri*,  Core,  American  Naturalist,  1870,  786,  Klamath  Lake,  Oregon  ;  Jordan 
A  Gilbert,  8ynop*is,  132,1883. 

299.  CHA8HI8TE8  MX  AT  US,  Cope. 

Scales  12-80-9.  D.  11 ;  A.  9.  Form  elongate.  Head  long,  flat  above 
with  a  large  fontanelle.  Mouth  terminal,  the  spines  of  tho  premaxillary 
projecting  so  as  to  farm  a  hump  on  the  top  of  the  snout.  Lower  lip  a 
very  thin  dermal  fold,  extending  entirely  around  the  chin.  Color  clouded 
above,  with  black  punctulations,  below  paler,  with  red  shades  in  some 
specimens;  flns  uncolored.  (Cope.)  L.  3  feet.  Klamath  Lake  and  River, 
Oregon,     (luxatus,  put  out  of  joint,  referring  to  the  nose.) 

(Jt-tMmutr*  /mxo/im,  Copb,  American  Naturalist,  1879,  784,  Klamath  Lake,  Oregon  ;  Jordan  A 
C.ilhert,  Synopsis,  132, 1*83. 

•This  paper  "On  tho  Fishes  of  tho  Recent  and  Pliocene  Lake*  of  the  Western  Part  of  tho 
Oreat  Basin  and  of  the  Idaho  Pliocene  Lake"  contain*  an  important  dimuwion  of  the  fish  fauna 
of  Nerada,  Oregon,  and  Idaho,  with  description  of  numerous  fossil  forms  not  loug  extinct  and 
closely  allied  to  recent  Oyprmid*  and  Oatottomid*. 
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94.  XYRAUCHEN,  Eigeumann  A  Kirer* 
<  Razor-hack  8i*i'KVR.> 

Xfvmtkmi  Kl0l»»Uft»  A  Kiu.ii,  I**..!'.*  Nat  Mwtl«»,UC.(if4> 

Character*  of  the  genu*  f'afoafeeiiia  in  all  rwapeeU  everpt  that   I— a  «-t 


the  occiput  ia  a  abtrp -edged  hump  produced  bjr  tin*  singular  I;  •*#»•. 
interneural  tiuiiea.    The  atlterior  portion  of  the  bunip  i*  eappvf  u«l  »  1  * 
largo  internet! r*l  formed  !•>•  a  thick  ceutral  pillar  with  ant»rt»r  a**l  ;-* 
terior  wings,  the  former  coming  to  a  point  on  the  medial  prwjert ib|  p  **-* 
of  the  anpraoccipital,  forming  a  large  opening  beneath  it ;  tb*  laiwr  •  - 1 
ia  aomewhat  smaller  and  articulatr*  with  the  second  tnt»rnrar*J      T^« 
interneural  in  a  thin,  flat,  auhrectaugular  plate ;  the  neit  ia  aa  irtecv-e/ 
flat  plate  about  |  aa  large  a*  the  eecoud,  while  tbe  nnt  3  ar»  •«■*. 
flat  platea  above  and  bent  forward.    Other  bouea  of  tbe  anterior  peri  *■# 
the  akcleton  are  somewhat  modified  in  form,  but  tbeeesrniial  rharartrt 
of  the  genua  is  in  the  great  development  of  tbe  bone*  at  tbe  nape,  sbwv 
ing  externally  aa  a  sharp-edged  hump.    Two apeciea  know  u ;  large  »e«a#f  • 
of  tbe  Colorado  baaiu.     (;'iv*a.  razor*  ai't>»,  nape.) 

m.  flralaa  aIhhiI  13  73-13  .  il.,r*al  tmy  13  or  II.  Bnd>  aW|»,  fh*  !«.  a  l^k  |L«  a««|  ••» 
aiviMiug  «i  t\*m  n»\*>  **tih  bu *t  «1««  Iwfmw  II  or  os  ita  **!«••.  *,#••  a* 

mm.  tfralaa  16-M-H  ;  «l«-r»»l  raj§  li  .  U-dy  bk*t«  •Uo4*r.  lb*  bs»|.  »»  It  Ivwt ,  m  m*m  |r««i 
befura  it  aud  vn  IU  «U«-  t  »«*.*» •■•aa.  M 

S00.  XTRAt  <  8KX  ft PHO.  t  Uchi»ci.ja  . 

(Kafua-»i<  a  Si  tin  ;  lit  ar-aa*  ari>  Ptvtaa 

Head  4  :  depth  I.  I».  13  or  14  ;  A.  7.  Scale*  13  to  LV72  to  77-11  !'.«•« 
stout,  comprewd,  the  head  low,  tin*  profile  ascending  t«»  the  \»ftn.r.*ui 
hump,  whirh  i*  lar^rit  in  a«lult  ft  penmen*  and  usually  Iwgiii*  at  the  rei* 
with  no  scale*  hefme  it,  it*  anterior  edge,  straight,  sharp,  and  *ra>  ra» 
mouth  wide,  inferior  ;  upjM-r  lip  with  'J  rowa  of  papillir  ;  lower  lip  deep'., 
dmded,  with  h  rnwit.  I>or*:il  long  and  low,  with  concave  edge :  raads' 
broad  and  strung,  with  inum-roti*  rudimentary  ray*;  pectoral*  nm-'.rrst* 
Scale*  mmmm'U  unhrirati  d.  l'li:ir\  iitfeal  teeth  amall.  numerous;  pent«>i*rc;*s. 
black.  Coloration  plain  olivaceott*.  Hasin  of  the  Colorado  at.d  «•  a 
rivers;  very  abundant  w  heie  the  water  is  not  too  cold  ;  reaching  a  wr.gt  *. 
of  X  to  10  ]h>iiih1i.       <yj'Ao,  hunchback,  t 

i\at  W  nM'trl  .  t-»  *:•♦  .t  v  I'r  ■    A      N«l    *■  i    I'ltila  .iMi*.^?.  Colorado  River  al  rr.cut* 

of  Gila,  Arttor.a. 
#*Mf.^"»»J  i-/j  I  ,  J    .  ■  »*   \  «•!■  hi  »•    **  r.    J*  •.  l."».  1«-<J 
Tytia.a*a<y|4  ,  Kih«  u.  Pi.-    t    •«  S»t  Mu*  .  1»»-^.  V*.,  J>ai>A«,  HoU  t'  J»   FtoL  •    «    !•>•»  :<- 

301     MKiH  IIK>    I  MOlPlHt.Ki:.  J  rUr,  A  Ewrmai.* 

llfad  t ;  di-ptii  U.     PI'.1:    A.  7.     S««al«-«  1iUn|-13.     Hod  y  more  r  Ion  g»  w 
than  in  .V.  < yj'V.  of  tin*  •*.init>  M/r,  tht*  form  rrwmbliug  that  i»f  a  <»«.'•: 
lira  1 1  tlatt«r.  i.a:ro\vti.  .i  ri  *  1  ]i»»  il.*prt--.«-,|  than  in  A   cypao,  the  «na!i  I:j» 
rathrr  largrr  and  mmi'  i  .•.»:«..•!>  tuU«i«  tilatc.     Nuchal  hump  ntiirh  I«i«r; 
than   iu  A.  cj/j'ho,  hut  firur.iig  a  ftharp  krel  which  doea  not  e&tend  for 
ward  to  the  nape,  there  being  13  acalea  before  \\%\\*  aiaxfuM  aXan  %«ak| 


Jordan  and  Evermann. — Fishes  of  North  America.        185 


Snout  2\  in  bead ;  breast  naked ;  caudal  peduncle  much  slenderer  tban 
in  X.  cypho,  dorsal  fin  lower;  caudal  large.  Coloration  plain  olivaceous. 
Known  from  a  single  specimen,  7  inches  long,  taken  in  Uncompahgre 
River  (Colorado  basin) ;  possibly  a  variation  of  X  cypho,  bnt  quite  unlike 
all  known  examples  of  tbe  latter. 

Xtrranchm  uneompakgrt,  Jordan  &  Evermann,  Ball.  U.  8.  Fish  Com.,  1889,  20,  published  1891, 
Uncompahgre  River,  Delta,  Colorado. 

95.  ERIMYZON,  Jordan. 

(Chub  Suckers.) 

MaroitoMa,  AoAfKiz,  Am.  Jour.  Sci.  Arts,  1854,  200,  (oblongui),  not  of  Rafincoque. 
Erimyzon,  Jordan,  Bull.  Buffalo  Soc.  Nat.  HUt.,  1876,  95,  {cbkm§ tu). 

Body  oblong,  compressed.  Head  moderate.  Montb  moderate,  some- 
what inferior;  the  upper  lip  well  developed,  freely  protractile;  the  lower 
moderate,  infolded,  /^-shaped  in  outline,  plicate,  with  12  to  20  folds  on 
eac  h  side.  Lower  jaw  without  cartilaginous  sheath ,  rather  stronger  than 
usual,  and  oblique  when  the  mouth  is  closed.  Eye  moderate.  Suborbital 
bones  well  developed,  not  much  narrower  than  the  fleshy  portion  of  the 
cheek  below  them ;  opercular  bones  moderately  developed,  not  rugose. 
Fontanelle  rather  large.  Gill  rakers  rather  long.  Pharyngeal  bones 
weak ;  the  teeth  quite  small,  slender,  and  weak,  rapidly  diminishing  in 
length  upward,  each  tooth  narrowly  compressed,  with  a  cusp  on  the 
inner  margin  of  the  cutting  surface.  Scales  rather  large,  more  or  less 
crowded  forward.  Lateral  line  entirely  wanting  at  all  ages.  Dorsal  fin 
rather  short  and  high,  rays  usually  11  or  12.  Pectoral  fins  moderate. 
Anal  fin  high  and  short,  more  or  less  emarginate  or  bilobed  in  adult  males. 
Caudal  fin  moderately  forked  or  merely  lunate,  its  2  lobes  about  equal. 
Air  bladder  with  2  chambers.  One  species ;  widely  distributed.  (lp<-,  an 
intensive  particle;  nvfau,  to  suck.) 

802.  GBIXTZON  8CCETTA,  (Lac«pdde). 
(Creek  Fish;  Chub  Sucker.) 

Body  oblong,  compressed,  becoming  gibbous  with  age,  the  antedorsal 
region  more  or  less  elevated  in  the  adults,  the  depth  about  3  in  length,  rang- 
ing from  2&  in  adults  to  4  in  young.  Head  stout,  short,  about  4±  in  length, 
the  intcrorbital  space  wide.  Eye  rather  large,  4±  head.  Scales  usually 
closely  imbricated  and  more  or  less  crowded  forward,  bnt  often  showing 
various  irregularities  in  arrangement,  the  usual  number  36-15.  D.  usu- 
ally 12;  A.  7  ;  V.  9.  Coloration  varying  with  age  ;  usually  showing  pale 
streaks  along  the  rows  of  scales;  young  with  a  broad  black  lateral  band, 
bordered  above  by  paler ;  in  some  specimens  from  clear  water  this  band 
is  of  a  jet  black  color  and  very  distinct ;  in  others  it  is  duller ;  later  this 
band  becomes  broken  into  a  series  of  blotches,  which  often  assume  the 
form  of  broad  transverse  bars  ;  in  adult  specimens  these  bars  disappear, 
and  the  color  is  nearly  uniform  brown,  dusky  above,  paler  below,  every-" 
where  with  a  coppery  or  brassy,  never  silvery,  luster;  the  fins  dusky  or 
smoky  brown,  often  reddish  tinged.  Sexual  difference  strong;  males 
in  spring  usually  with  3  large  tubercles  on  each  side  of  the  snout,  and 
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with  the  anal  flu  more  or  lew  awollan  sod  eeaargiaate.     Loagtb 

inches,    (ireat  Lake*,  Miaaieeippi  Valley,  and  eastward  la  tahee  mm 

land  it  reams ;  very  abundant ;  the  typical  form,  rectus,  oeramag 

wise  from  Virginia  to  Te&aa.    i  French  •■**(,  sucker. ) 

fkarim  mil,  La.  <  rtvz,  II  bt  Nai.  !*••!«..  %. ««,  ten*,  teeth  Caretaaa 
M~*m+mmk*Mm*ip,  OiftABt>.  pn«-.  Ar.  Sat  Nd.  mie..  1*14,  171.  Dry  Creek.  Vicierte  Tai 

(Typr,  K..  If.l  ) 
Maf+mMtmrnfUth,  <;i*4ai .  I. ...  IT'1  i**.  Live  Oak  Creek  aae  Devil  River    Taeaw 
Mvntmtaw,  Auammi,  Am.  J<mr.  NL  Art*.  la!tt,  an.  Mobile.  Alabaaaa 
»«VMif>4n,  Joint*.  Bull.  t\  8.  X*U  Miml,  in.  lit,  |a7».  St.  Johaa  Riwt 
&>»■»«  fvuM,  Ji>BH4M  A  liiUUT,  Hyppfii,  134,  IwO. 

Represented  northward  by 

lata.  KRIRTIO*  MTsTTa  ORXOXOra,  (Miwhiir 

Body  more  elongate  and  leaa  compressed  than  in  typical 
greatest  depth  being  contained  about  3$  timea  in  the  length, 
gibbous  than  in  K  *nc*tta.  Head  quite  amall  and  abort,  the  eye 
about  4|  in  head,  being  almoat  eiactly  midway  in  Ita  length,  which  at  *• 
in  that  of  the  lM»dy.  Scale*  smaller  and  leea  uniform  in  their  laabr 
than  in  E.  aacrffe,  the  uaual  number  43-15.  Color  dark  olivacwoaa 
the  adult  nearly  plain,  the  young  with  a  duttnet  black  lateral 
which  breaka  up  into  bare  with  age.  (treat  Lake  region  to  Maine  aad  la* 
Dakota* ,  aoutb  to  Virginia  and  Indian  Territory  t every  w here  abnadaat  ia 
northern  uplaud  stream*,  gradually  paeaing  aoutb  ward  into  the  liperav 
•seWls.  ( oht  onymi,  oblong.) 
t^fumma  -Um.n*,  MiTt  him,  Tr*n*.  Mt.  and  t*kil  Nr.  N    f .,  IMS,  1.  4V*  New  York 

Af.if.W->n4  fW  •}!«■*.  *'*f  »TMta,  «*l  ,  til,  21.  1M> 

«!«*«iu  y«M«Mit,  Connecticut  River,  Northampton.  rmAmmt*mi,  Gtrmantaw*     e% 

and » iJfonu,  Wiaaahickon  River.  Pennsylvania.  I.i  wiri,  J  <«r    \*.  *■■  a»«   PVa* 

I,  IM7.  M,  90.  |ii|. 
f\iiL^Miw/<i*»4.irtf,  IUri»r.*jt  r.  I' iith  nil  .  v.  I*.*).  Ohio  River. 
!**«»  rf^w,  New  York;  »»  i*s  New  York.  ai>4  *i»y»a— .  Mohawk  River.  Piln    %    1 

F»u»a    I'i4i.^  1*12.  1'/.'.  1*\  3*4 
M'**-*-m*  Hdn/^HM.  iiiaAEi*.  I'r-     A      Sal  Kn,  l-ktla..  lav.  171.  Ceal  Crvek     CaaW*** 

River.  Indian  Territory.     il»|-,N..   !•■•■  | 

frimtt>-m  wmrHU,  Ji>BI<««  A  ClIBiaT,  SlU"|««»,  l-M,  l*Kl 

06.  MINYTREMA,  Jordan. 

1$!*oTTKI>  SrCKKRA.) 
Mm**-- i,  J  «mv  Man.  V.  n    Y    V   S  ,  E-1   2..T1B.  |»?«,  (•»*■»«•» 

Head  moderate,  rather  brn.id  above:  mouth  moderate,  inferior.  bor 
rontal :  the  upjwr  lip  well  developed,  freely  protractile;  the  lower  rath** 
atnall,  infolded,  A-«ha]wd  in  nut  line,  plicate.     Lower  Jaw  without  rar1> 
laginon*  wheat b.     Kye  unMlrrate,  lather  high,  placed  about  midway  of  the 
head.    Suborbital  tame*  well  ilevelu|ied.     <>]*•  re ular  honea  well  developed 
not    much    rugn«e.     l-'nutatM'lle    rather    large,     (till   rakere  rather   loaf 
lathinua  moderate.     I'h.ir\  ti^fal  lMtne«  enM*ut tally  aa  in  Jfeieefeaie.     Hodv 
rather  eloiigati*.  Mi>»t«*rtto,  Ih^chiiiiiiu  deep  and  rather  compreaard  with 
age.     Soalea  rath,  r  lar^f,  m-arly  equal  over  the  body.     Lateral  line  ib 
termpteil  in  th»*  adult,  but  with  |»erfect  tubea.  imperfect  in  partly 
specimen*,  entirely  obsolete  in  the  young.    &eeAee\*aYc*a^\wtowa\ 
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44  to  47  in  number,  12  to  14  in  a  transverse  series.  Dorsal  fin  rather  short 
and  high,  with  about  12  rays  beginning  rather  nearer  snout  than  base  of 
caudal.  Pectoral  fins  moderate.  Anal  high  and  short,  more  or  less  emar- 
ginate  in  males.  Caudal  fin  moderately  forked,  the  lobes  about  equal. 
Air  bladder  with  2  chambers.  Males  in  spring  with  the  head  covered 
with  many  small  tubercles.  This  genus  is  intermediate  between  Erimyzon 
and  Moxwtoma,  differing  from  the  latter  mainly  in  the  structure  of  its 
air  bladder,  (vuvvc,  reduced ;  r/w^ia,  aperture ;  in  allusion  to  the  imper- 
fections of  the  lateral  line.) 

a.  Dark  streaks  along  rows  of  scales  evident;  scales  7-46-6.  melanops,  303. 

SOS.  H1NYTREMA  MELANOPS,  (Rafinesqne). 
(Winter  Sucker  ;  Spotted  Svcker.) 

Body  oblong,  little  compressed,  the  young  nearly  terete,  the  adults 
deeper ;  depth  about  4  in  length,  varying  from  about  3  in  adults  to  4|  in 
the  young.  Head  not  very  large,  4£  in  length  of  body  (4£  to  4i),  not 
specially  depressed.  Mucous  pores  rather  strong.  Eye  small,  5  to  6  in 
head.  Scales  large,  firm,  regularly  and  smoothly  imbricated,  in  46  (44  to 
47)  longitudinal  series,  and  13  (12  to  14)  transverse  series,  the  scales  not 
crowded  forward.  Fin  rays  usually,  D.  12;  A.  7;  V.  9.  Coloration 
dusky  above,  with  usually  a  black  blotch  behind  the  dorsal  fin ;  each 
scale  along  the  sides  with  a  small,  more  or  less  distinct  blackish  spot  at 
its  base,  these  spots  forming  interrupted  longitudinal  lines  along  the  rows 
of  scales ;  these  lines  are  usually  very  distinct,  especially  in  the  adult, 
but  young  specimens  often  show  them  faintly ;  side9  and  belly  silvery, 
with  a  coppery  luster.  Sexual  peculiarities  moderately  marked;  very 
old  males  with  the  head  covered  with  small  tubercles  in  spring ;  no  great 
change  with  age,  either  in  form  or  coloration.  Size  large;  maximum 
length  about  18  inches.  Great  Lake  region  to  North  Carolina  (Cape  Fear 
River)  and  west  to  Texas ;  rather  oommon  westward,  (fittag,  black ;  «V» 
appearance.) 

Otiodomu*  melanttpty  Rafinesque,  Irhtb.  Oh.,  67,  1820,  Ohio  River. 

Cab»tomu$f<uciatu$  Le  Sueur,  in  Cuvier  &  Valenciennes,  xvn,  440,  1844,  Mississippi  River. 
Cbiottomus/atciahu,  GCnther,  Cat.,  vn,  19,1868;  Jorpan,  Bull.  U.  8.  Nat.  Mus.  xn,  138,1878. 
M'utytrrma  mWanop*,  Jordan  &  Gilmrt,  Synopsis,  130,1883. 

Morotiomavictorur,  Girarp,  Proc.  Ac.  Nat.  Sci.  Pbiln.,  1856, 171,  Dry  Creek,  Victoria,  Texas. 
PtyrMt*t<*nu*  haydeni,  Girard,  I.e.,  1856, 172,  Yellowstone  River;  Missouri  River  at  Fort 
Pierre,  Nebraska.    (Typo,  No.  20263.) 

97.   MOXOSTOMA,  Rafinesqne. 

(Red  Horse.) 

Mnmttoma,  RAriNESQUE,  Ichth.  Oh.,  54, 1820,  (anUunu). 

TerrtuluM,  RAFINKftQUE,  I.  C,  57,  1820,  (rtwvofii*). 

PtffchottomuM,  Aoassiz,  Am.  Jour.  Sci.  Arts,  1855,  203,  (aureolu*). 

Body  more  or  less  elongate,  sometimes  nearly  terete,  usually  more  or 
less  compressed.  Head  variously  long  or  short,  its  length  3£  to  5£  in  that 
of  the  body.  Eye  usually  rather  large,  from  3  to  6  times  in  the  length  of 
the  head.  Suborbital  bones  very  narrow.  Fontanelle  always  well  open. 
Month  varying  much  in  size,  always  inferior  in  position,  the  mandible 
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being  horizontal  or  nearly  *o  Lip*  una  ally  well  dn  eloped,  iL*  f-r:  i 
the  lower  varying,  iiMia.ly  with  n  ftlight  median  rtaatsre,  hut  i»-«i-:  .?•■•  - 
Incited;  the  lip*,  with  tuui«\erfte  plirit*,  the  fo|d«  rarr'i  •»*  Nn.k»-.  *■ 

to  form  papilla-.    Ja«n  without  rartilaginoua  »he«i!i.     Murif*:i-*Aa  •<  •-•-» 
conaiderahly  de\elo|»ed.     <>|»etcular  hone*  moderate!  \  •!«  *r !..j— .1    :*»- 
Miiooth.     Int htiiiix  htnail.     <iill  rakern  weak,  mod'-rat*!*  I'.n;      }     .■»• 
^eal  iM>ne«  rather  weak,  tnudi  a*  in  Hrim^:*m  and  '  «i f •••(•■•■•    ::-«•  ■*• 
rather  roamer.  Mtroiigly  cninpreaM-d,  the  lower  .'1  nr  ••  •tj«.r.^»r   ?.4  *:.      .# 

other*,  which  rapidly  <I iiiimiwli  in  m/e  upward,  rarh  mil.  »  j-v  t 

internal  ruip      Seale*  large,  more  or  Ie*n  <|nadiate  m  i^-iii.  rir**  •  ».     . 
in  hizo  over  the   hody,  and   not   »|»erially   crowded   afi)wh»-;r        •    • 
%oout  II  in  the  lateral  line  and  ahout  12  *eric«  hetwe«*n  dnr«4     »   ■'.     * 
train.     lateral  line  well  developed.  Mraijrht  or  anterior  1>  <-ir.».:      i     • 
well  developed,  the  dor«al  inserted  about  midway  of  I »**•!)  .    \»  •  ••:  -*»• 
aanally  rather  nearer  miout  than  caudal,  the  nnnil-er  <>i  dr* •  :..;«..   -«i« 
unnally  ahout  lit,  hut  varying  from  11  to  17.     Anal  tin  •h«ii  *-.«!   -  j-. 
usually  emargiuate   in   the  male,  with   7  detelo|*d    rat*      «  a-i-s*    ■• 
deeply  forked.     Air  Madder  w  ith  II  chain  l»er*.     Skeleton  ru#t.t  .»    ■   »•    - 
rafotloam*,  the  vertehne  1  in  .to*  <i  in  mm  mi  27  4-  14       II.     vm*:  ;•<      »- 
itiea  little  marked,  the  male*  in  the  *  pa  writ  hi;  aeaaut.  with  t  hr  .•■■•■••  • 
•ed  tie  lied,  and  the  nnal  ray*  mwoIIcii  and  somewhat  tulwrru'AU       *|»*  «• 
•  err  mimeroiiN  ill  the  1'uitcd  Statea  eaat  of  the  Kockv  Moanta.r.*       T  f^ 
upawn  in  apring,  running  up  fiom  the  ri%er«  mt«»  the  «mal!«-r  •tmn.*  •   - 
that  pur|K>ae.     They  are  difficult  to  dittuiKuifdi  and   !>a\«    *«»-i 
multiplied  l»y  author*.     They  are  le*»«  teuacioii*  of  lit"»-  than  ii.r  •■. »-    .  • 
of  i\tto*tomu».     iui,"u,    to   Mick  :    ~" ->j -.    mouth:    heiii-i-.   m  nir    j  •    -•  -   < 

t.   1.i|*  full,  lli«  f  '  1*  >-r   k*  n  n;>  :!••     •  «  1 1>  t.t  |«pi]1«  .  m-  ml.  t»  tf  •-  .»'.:  ••     •■  ■     . 

inpr.     I1.  1.'  1  ■  14  ■•  r  ■..».  • 
4-1    l.»j-  I'lii-iiti-,  t:.«-  f  ■■!•  1.  t  f-  ritiin,;  <l  i*ti  Tf  t  |-«|-i)1a 

'     l^<r».il   lift    Imr^,   -1   1 "«  t>  1*  r»>«,    !■■■•?  ii|-  y->lt»;>**l.   •   m   ■ 4  «l  ;*,        — 

■     M'-'il'i  ii    ■'   r»*.    ,  I    »   r  •  -I  |  i|'  ••••*-• 

M.  i.li    ,  .  *     ■■nil!,  !     «    :  r.'.  i-i|!;.'.  ■  -i     •      ■  • 

i  •    i»  t»i]  in.  •■>  .:'".  ■  f  l  ■  t   !ti.«« 

'     !.■■■■  i    '.        t  iff    *» ,    !•  f   '  !■■!,  V  •,i*|  ■  I    » ?-  n    •••»!    f»    m    l-      •      »    ■'     k        ft 
ni-'f.    ri"--,.~'     '.it     I  t!»  ■  •  f.«  ■  i    I  ffi.n  p-  •     »■•-*. 
»      ll-l*  •■     it    »   ■'.  »  r     »  I.  '  .  .■  I  •!.  !..*!.  »'  i  I.  I*  fillr-  M|  »■.   .         :      -•       .-  .     . 

V 

t        i  i  •  t      i  ■ 
**.     Ik  >lt        ■   ;  r  •■    *.     \\.-  '  »■  •     ■"   »•♦•■■!     i«.ii»i!#   j-r    -«.|.-.^    »•  »  •• 

•  :.."■■■  ii       ii.' 

1 1     I.    <■•";■  !'     '.,?    •■■     'ipT    »  t.  t»i     a  .     ••»  •  t  |  •!■  i;--|  ••  r  |.  r  .r  ..t.r   i  |.«       ■    • 
■'    II   « I  •■    .'  ,•■■■.        .-?1  .  m    ■•■  i "        *  ■ '  i    *>   :«-•'  ro«  I;  t.,  II         kit    • 
II.  4 1  •?■  -.1,  I    •.  .      .1-      »■■   :.i  i.  %  \  i     ^  tiii,;     >i  f«*'  r»;i  II  «  f  I* 

Til  it  t«si«    • 
i.if     I     •    ■     .;   f-.    .1*    •.    «*     ■     ■    »  V  !     t  •  ti  !■•  •  jr  y  •».■;-  I  ■  t  IJ  ••]»;«  1 

/.   !►  •  v.  •■    •  :■  ■  .r. .      •  r.n  t.i  -  II,  it*.i  .t  |:  in  i,b«iNr    1   •!»».-  -     «■    ■■«• 

*    «  •■•  i*'  '  ■.  ■     ?■:.%"    1'  -    -  '■    '-•  •»Tnl,.»r,¥  ■   -1  >r»»l 

Jj«»r. 
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j.  Head  rather  large,  stout,  broad  abore,  4  to  nearly  5  in  body;  snout 
little  projecting  beyond  the  mouth. 
k.  Dorsal  fin  low  and  small,  its  first  ray  when  depressed  reaching 
middle  of  last,  the  number  of  rays  12;  mouth  small. 

coNQKtrruM,  312. 
kk.  Dorsal  fin  rather  high  and  pointed,  its  first  ray  about  reach- 
ing tip  of  last,  its  rays  but  11  ;  mouth  rather  small. 

AUSTR1NUM,313. 

kick.  Dorsal  fin  larger  and  longer,  its  rays  usually  13. 

I.  Dorsal  fin  with  its  free  margin  nearly  straight;  lower  fin- 
always  red  in  life. 
»n.  Body  oblong  or  rather  elongate,  the  back  little  ele- 
vated, auk&olum,  314. 
mm.  Body  stout,  the  back  much  elevated. 

ROBUSTUM,  315. 
U.  Dorsai  fin  with  its  froe  margin  always  morff'or  less  in- 
cised or  concave;  lower  fins  pale. 
n.  Head  moderate,  4$  in  body;  back  not  elevated. 

MACROLZPIDOTUM,  316. 

bn.  Head  very  short  and  blunt,  6  in  body;  back  elevated. 

CRA80ILABRK,  317. 

j.  Head  short,  low  and  small,  conic,  5  to  6%  in  body;  mouth  very 

small,  the  snout  much  projecting  beyond  it;  caudal  lobes 

apparently  equal.  lkrueuri,  318. 

U.  Caudal  fin  with  the  upper  lobe  more  or   less  produced   and  falcate; 

snout  much  projecting  beyond  tho  small  mouth;  head  small  and 

conic,  about  5%  in  length;  dorsal  fin  with  the  free  border  incised, 

the  first  rays  produced. 

<>.  Lower  fins  red  in  life;  eye  small,  5  in  head.  breviceph,  319. 

<*».  Lower  fins  pale;  oye  larger.  conus,  320. 

kk.  Caudal  with  the  lower  lobo  distinctly  longer  than  the  upper,  and  jet  black, 

the  2   lower  rays  abruptly   pale;    upper  lobo   red;  body  elongate; 

mouth  moderate.  pcecilurim,  321. 

ffg.   Dor*al  fin  small,  its  rays  10  to  12  in  number;  body  elongate,  subterete,  or 

slightly  com  pressed;  head  shortish;  mouth  moderate. 

p.  Scales  6-50-fi,  18  l>oforo  dorsal;  dorsal  with  its  freo  edge  concavo;  color 

nearly  plain  brownish,  tij«  of  dorsal  aud  caudal  somewhat  dusky. 

rupiscartis,  322. 

pp.  Scales  6-43-5,  15  before  dorsal;  series  of  pale  streaks  along  rows  of  scales; 

tips  of  dorsal  and  caudal  inky  black.  cervinum,  323. 

304.  MOXOSTOMA  PAPILLOSUM,  (Cope). 
(White  Millkt.) 

Hody  comparatively  stout,  the  dorsal  region  somewhat  elevated  aud 
rounded,  the  depth  4  to  4A  in  length,  the  head  about  the  same.  Eye  rather 
large,  high  up  and  well  back,  the  preorbital  space  being  longer  than  in 
most  species ;  top  of  head  flat.  Dorsal  rays  12  to  14.  Scales  rather  large, 
6-42-5.  Lips  moderate,  deeply  incised,  the  folds  more  broken  up  than  in 
other  species.  Caudal  lobes  equal.  Color  silvery ;  back  with  smoky 
shading;  lower  fins  more  or  less  reddish.  Size  moderate,  length  1  to 
2  feet.  Coastwise  streams  from  the  Dismal  Swamp  in  Virginia  to  the 
Ocinulgee  River,  Georgia ;  common.     (Papilloma,  bearing  papilhe.) 

IlychonbTmus  paptilom*,  Cope,  Proc.  Am.  Phil.  Soc.    Phi  la.,  1870,  470,  Catawba  and   Yadkin 

rivers,  North  Carolina. 
M„xo*oma  papdltmun,  Jordan,  Bull.  lT. S.  Nat.  Mua.,  xn,  134, 1878;  Jordan  A  Gilbert,  Synopsis, 

137, 1883. 
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*•*.  MOXOHTOIA  ASI»f  f .  i»US.~«»»> 

(Wbits-»<«u>  f»t  •  lit. 

llody  stout,  deep,  compressed,  the  back  elevated,  tbe  depth  J  !•  4  * 
leugth.  Heed  abort,  hea\y,  llattish  aud  broad  aho«e.  Ii|  to  l{  in  Wwgii 
depth  of  cheeks  i  leugth  of  head.  Kye  rather  large,  midway  iii  U*a»d.  i  u, 
5  in  iU  leugth.  Muzzle  rather  proraiuent,  bluutish,  otrfbacigiag  iu 
rather  Urge  mouth;  upper  lip  thin,  lower  strongly  V«baprd;  bm  «ff 
large.  Dorsal  long  and  high,  it*  height  t  the  leugth  of  head,  iU  frs»  ■"»:•*•  i 
straight,  the  first  ray  alumi  an  long  as  tin.  I'ectoraU  ucsuly  rtsifciti 
vent  rats;  upj>er  lobe  of  caudal  narrow,  longer  than  lower.  l»  LS  u»  I* 
Color  very  pale  and  aihery:  smoky  above;  lowei  tlu«  white  or 
Size  Urge.  Ohio  Kiver  and  Great  Lake  region:  uot  *eiy  c« 
widely  distributed      {nun**  ,  unequal;  vt ,*i  tail.) 


IW*m*»mim  Mwinii,  HAffiiirjkyi  b,  !■  Lib  oh  ,  M.  I ■3»,  Ohio  River 

(U4iuM«ra7»>,  <*t  \ii »  A  \  hev  it»«i«,  \%u.  ♦'•.'.  1*11,  Lske  Ontsri*.  •-  «   f  U!m(» 
(^^iiimw}*',  <Sf  trills,  «'•!.,  %n,  '£>i,  \<*+ 
M***u*om*  cmry-;  JtiftMN  A  <OLMhT,  >\l».>J»|a,  I  »,  |»"u« 

/VUnN  iv^m,  f-rt.    1'r--      Am     I'lul    S«.    lit  I  to  .   IOi,    171.  Yuu|h>a|Mt?    k   •«• 
Pconsylvsnis. 

lf.*s>«fo«»«  iWnitrMrn,  J'>fti>AH.  1'n-     t    l».  Nat  Miu  ,  l«*i.T1.  MilMilai'  f  ■«   «r-  .  •*•  •   *•**■* 


SOS.  IOXOHTOVA  t'OLLiPHl'V.  h'.^-i. 

Head  t ;  depth  Hi.    I>.  LY  SralentUI^-Ti.     llody  rather  •tout.  <*.mhj.m 

the  tiack  ele\  at«*d.     Head  »hoit.  i»mallvcouic,  broad  and  Mat  at»*.\  r.      M*-?.  11 
small,  the  lip»  plicate  the  lower  lip  /shaped.     Muzzle  truu<  *»!•-.  t-«»: 
hauguig  the  mouth.     Kye  in  middle  of  nide  of  head.  I  in  it«:«f.£tt.      l 
H|K*cimeu  of  H  imliM',  \  in  miotit,  1«  in  interorbttal.      Ivpth  **(   ci.^k 
i    length   of  head  hack  to  preo|>er<  le .      l>or»ul  loug.it*  firr  rdagr  •|f».<*.t 
its  first  ray  an  long  a*  it««  bane,  i.  lt<ugth  of  head.     <  auda!   ltd**  %iil«*<u»: 
Silvery,  dusky  above,  without  dark  ajMit*  ou  basm  of  M-ale*  .  dot«a!  *«.  * 
caudal   tiieiiihrauei  hla«-kiih  ;  other  tin*  plain.  *aid  t«»  Iw  orangr  iti  ;.fV 
(II.  M.  Smith.)     Lowland    Mrtain*  of  North  Carolina  » Xeusr.  t'ataw  t.«. 
Yadkiu,  and  Koauoke  i;  nan!  to  Im<  very  ahuutlaiit.     Apparently  \rt\  r'.*~r 
to  .1/.  amt*nrmm,  hut  with  tin*  mouth  Mtialler  ;  per  ha | mi  nut  divtitict.        «*!- 
ojjmm*,  tlatteued  side  wi*te.  i 

l*f  K+L  .....     w  ./.»•.«   <ir,   It.      \n.    |';ii!    «*...,  !•:■!,  171.  Ncum.  Yadkin.  *»J  C«U«V* 

river*.  Nurth  Carolina 
y^'.w- .- 1     ■:«/.«..  ."nitii.  1» ..:  i    >  I'wi.  •  \,m  .  1»»1,  1» 

107.  flotovrowt  Bt  CCO.  T.-i-- 

Head  fihort  ati«l  \cr>  w  id«-  tliioiigh  the  o|»ercles ;  front  and  vertn  dat 
\\*h\\  ittnit,  thf  I'ikI  "•otiif  -a  )iut  rl««\  .»t«-d  ;  depth  4  in  length.     Mun!r*jl» 
tttittf-ate,   «lii;lttl\    |»T".»«  «l  :ng.       I.ipt   thin,  the    lower  with   lateral   U«br» 
iim  Ziimng  :i  /V  ■»!..»!»•  «i    t.r*:\.i!      K>«  laigr,  Hf  in  head,  w  idlb  of  bead  t«L.b«: 
oibits  U  »ii  iir.  li-ugth      Scaler  i't-4\»-;».    \).  VI;  K. ";\.>».    vAw 
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silvery  below ;  dorsal  fin  dusky.  (Cope.)  Missouri  River  at  St.  Joseph. 
Type  about  4  inches  long ;  a  doubtful  species  said  to  be  allied  to  Moxos- 
toma  collapsum,  but  the  dorsal  has  fewer  rays.  It  is  possible  that  this  is 
a  valid  species  between  anisurum  and  pidiense,  but  no  species  with  the 
A-shaped  lips  of  aniturum  have  been  found  in  the  Missouri  River  by  other 
collectors.  It  will  not  unlikely  prove  to  be  a  young  red  horse  or  possibly 
the  young  of  Mtnytrema  melanops.  ( bucco,  thiok  cheeks,  from  the  in teroper- 
cular  width  of  the  head.) 

FtydkMfcnmtf  bucco,  Co  pi,  Hajden's  Geol.  Sarv.  Wyoming,  1872,  437,  St.  Joseph,*  Missouri. 
,  6«coo,  Jordan  A  Gilbert,  Synopsis,  138, 1883. 


808.  MOX08TOHA  PIDIENgE,  (Cope). 

Head  rather  long,  4i  in  length,  flattish  above.  Body  elongate,  more 
nearly  cylindrical,  little  compressed.  Muzzle  truncate.  Olivaceous, 
sometimes  with  rows  of  faint  spots  along  the  series  of  scales ;  dorsal  and 
caudal  fins  black-edged.  Size  quite  small.  Resembles  M.  cervinum  but 
the  mouth  entirely  different.  Great  Pedee  Basin.  (Cope.)  (Name  from 
Pedee.) 

FfeefcNtoaMM  pidientia,  Cops,  Proc.  Am.  Phil.  Soc.  Phils.,  1870,  471,  Yadkin  River,  North 

Carolina. 
MoMMloma  pidieum,  Jou>AN,  Bull.  U.8.Nst.  Mae.,  xu,  133,1878 ;  Jordan  A  Gilbert,  Synopsis, 

138,1883. 

S09.  M0X08T0MA  CO  BEG  ON  US,  (Copa). 
(Blub  Mullet.) 

Muzzle  oonic,  muoh  projecting  beyond  the  very  small  mouth;  body 
much  compressed,  broadly  fusiform,  the  back  elevated  and  arched.  Dor- 
sal rays  14.  Color  silvery,  with  plumbeous  shades  above ;  lower  fins  white. 
Size  small.  Catawba  and  Yadkin  rivers,  North  Corolina.  (Cope.)  (cor- 
egonus,  the  white  fish,  from  the  form.) 

PtyckodomtucortgonuM,  Cope,  Proc.  Am.  Phil.  8oc.  Phila.,  1870, 472, Catawba  and  Yadkin  rivers. 
MazotUrma  curtgowu,  Jordan,  Bull.  U.S.  Nat.  Mas.,  xu,  134,1878;  Jordan  A  Gilbert,  Synopsis, 
139,1883. 

S10.  MOXO8T0MA  ALBUM,  (Cope). 

Head  small,  5  in  length.  Muzzle  prominent,  but  less  so  than  in  M. 
cor  eg  onus.  Mouth  moderate.  Back  a  little  elevated.  Depth  about  3&  in 
length.  Dorsal  rays  12  to  14,  its  free  border  often  incised.  Scales  6-45-5. 
Coloration  very  pale ;  lower  fins  white.  Size  large ;  reaohes  a  weight  of 
4  pounds  or  more.  Catawba  and  other  rivers  of  North  Carolina.  (albun, 
white.) 

Ptfchoitomms  albus,  Cope,  Proc.  Am.  Phil.  Soc.  Phila.,  1870, 472,  Catawba  River,  North  Caro- 
lina. 

Moxodcma  atttim,  Jordan,  Bnll.U. 8.  Nat.  Mus.,  xu,  130, 1878 ;  Jordan  A  Gilbert,  Synopsis,  139, 
1883. 

311.  HOXOSTOHA  THALA8SINUX,  (Cope). 

Head  stout,  as  in  M.  aninurum,  rather  long,  4  in  length,  flattish  above, 
muzzle  truncate,  not  very  prominent.    Mouth  moderate.     Back  elevated. 
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Dorsal  fin  long,  of  14  or  15  ray  a.     Green  above,  white  below ;  lower  fins 
white.     Yadkin  River.    (Cope.)    (thalassinus,  sea  green.) 

PU/cho9t»mn*  Oiahuaimu,  Cope,  Proc.  Am.   Phil.  Sue.  Phil*.,  1870,  472,  Yadkin  River,  North 

Carolina. 
Morottoma  thala**inu*%  Jordan,  Bull.  U.  S.  Nat.  Hub.,  zii,  131, 1878;  Jordan  A  Gilbert,  Synopsis, 

139, 1883. 

312.  HOXOSTOHA  CONGESTUM,  (Baird  &  Girard). 

(Texas  Bed  Horse.) 

Head  4*  to  4f ;  depth  4.  D.  12.  Scales  6-45-5.  General  form  of  M. 
aureolum,  rather  robust,  moderately  compressed,  the  back  somewhat  ele- 
vated. Head  comparatively  short,  rather  broad  above  and  pointed  anter- 
iorly ;  the  snout  a  little  projecting,  mouth  rather  small,  the  lower  lip  full, 
formed  as  in  M.  aureolum;  eye  small,  about  5  in  head;  dorsal  fin  unusu- 
ally low  and  small,  little  elevated  in  front,  its  first  ray,  when  depressed, 
reaching  about  to  middle  of  last  ray ;  caudal  not  deeply  forked,  the  lobes 
equal;  lower  fins  moderate.  Smoky  yellowish  brown  above,  yellowish 
silvery  below  ;  lower  fins  whitish ;  none  of  the  fins  red  in  life;  the  mem- 
braues  of  the  dorsal  always  dusky.  Teeth  as  in  M.  aureolum.  Streams  of 
Texas  (our  specimens  from  Lampasas  River),  said  to  have  been  taken  in 
Ash  Creek,  Arizona,  but  this  is  doubtful.  The  types  of  congestum  and  albi- 
dum  belong  to  this  species,  which  is  close  to  macrolcpidotum.  (congest**, 
swollen.) 

GUoftomus  congetttt*,  Baird  A  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1854,  27,  Rio  Salado,  Texaa. 

Ptychi>*tumwi  albidus*  Qirard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1856,  172,  Rio  San  Juan,  Mon- 
terey, New  Leon.    (Type,  No.  170.) 

Moxottomaalbidum,  Jordan  A  Gilbert,  Synopsis,  141, 1883;  Jordan,  Proc.  U.  S.  Nat.  Mas.,  1886,18. 

Cutodomu*  (exoatM,  Abbott,  Proc.  Ac.  Nat.  Sci.  Phila.,  1860,  473,  Colorado  and  New  rivers, 
Texaa. 

313.  HOXOSTOHA  AUSTKINUM,  Bean. 

Head  4*;  depth  4.  D.  11;  A.  6.  Scales  6-44-6.  Body  rather  stout; 
lips  plicate,  truncate  behind.  Fontanelle  very  small.  Eye  small,  nearly  6in 
head.  Dorsal  rather  high,  its  margin  concave,  its  first  ray  when  depressed 
nearly  reaching  end  of  last  ray.  Air  bladder  in  3  parts.  Light  brown 
above,  yellowish  below,  some  scales  brownish  at  base;  paired  fins  with 
dark  blotches  in  the  adult,  these  markings  wanting  in  the  young  which  is 
nearly  plain  silvery.  Basin  of  Rio  de  Santiago,  Michoacan,  Mexico  (west 
of  Sierra  Madre).  Our  specimen  from  Bio  Lerma,  at  Salamanca.  (a««- 
(trinus,  southern.) 

Myxottoma  atistritui,  Bean,  Proc.  U.  S.  Nat.  Mus.,  1879,  302,  Piedad  in  Morelia,  (Michoacan), 

Mexico.     (Type,  Nob.  23120  unci  23121.) 
Minytrema  austriuum,  Jordan  &  Gilbert,  Synopsis,  136,1883. 

314.  HOXOSTOHA  AUREOLUM,  (Le  Sueur). 
(Common  Red  Horae  ;   Mullet  ;  White  Sucker  ;  Laroe-soalxd  Sookejl) 

Head  comparatively  elongate,  bluntish,  rather  broad  and  flattened 
above,  4  to  5  in  length,  its  size  somewhat  variable.    Body  stontish,  vary- 


•The  ty|H)  spocimon  of  Ptychoslomu*  albidm  has  44  scale*  in  the  lateral  line,  instead  of  56, 
ae  represented  in  Girard's  figure. 
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ing  to  moderately  elongate.  Lips  rather  full,  the  bluntish  muzzle  pro- 
jecting beyond  the  large  month ;  greatest  depth  of  cheeks  more  than  \ 
distance  from  snout  to  preoperole.  Eye  rather  large.  Dorsal  fin  medium, 
its  developed  rays  12  to  14,  usually  13  in  number,  its  free  edge  nearly 
straight,  its  longest  ray  shorter  than  head.  Scales  large,  about  45  in  the 
lateral  line.  Olivaceous;  sides  silvery;  lower  fins  in  the  adult  red  or 
orange.  Lake  Ontario  and  Lake  Michigan  to  the  Missouri  River,  south 
to  Arkansas  and  Georgia;  everywhere  abundant  west  of  the  Allegheny 
mountains.  This  perhaps  may  vary  into  M.  macrolepidotum,  of  which  it 
has  been  considered  a  variety,  bat  for  the  present  at  least  we  think  it 
best  to  regard  it  as  distinct,    (aureolus,  gilded.) 


oareofat,*  Lk  Sueub,  Jour.  Ac.  Nat.  8c i.  Phila.,  i,  06. 1817,  Lake  Brie,  near  Buffalo. 
trftkntnu,  RAnxnQUi,  Am.  Month.  Mag.,  1818,354,  Ohio  River, 
awgaaavi,  OCsthss,  Cat,  vii,  18, 1868. 

<m*id*,f  Ds  Kay,  N.  T.  Fauna:  Fishes,  198, 1842,  Oneida  Lake. 
lUrmiSQtTa,  Ich.  Oh.,  61, 1820,  Ohio  River. 
dmq*mmri,X  ii^imm,  oasuJe,  etc,  Oorx,  Proc.  Am.  Phil.  8oc.  Phila,  1870. 
emyop*,  Joedas,  Ann.  Ljc.  Nat  Hist.  N.  T.,  1876, 348,  Ooatanaula  River,  Rome, 
Georgia,  is  probably  a  monstrosity  of  this  species. 

S15.  M0X06T0MA  B0BU8TUM,  (Cope). 

Body  stont,  the  back  elevated.  Head  short  and  deep ;  the  snout  not 
prominent,  truncate  in  profile.  Eye  4  to  5  in  head.  Dorsal  short,  its 
tipper  margin  straight.  D.  12.  Head  4  to  44  in  length.  Color  smoky  or 
elonded  above, with  golden  reflections,  yellowish  below;  dorsal, anal, and 
caudal  dark  crimson.  Size  large,  weight  6  pounds  or  more.  Yadkin  River, 
North  Carolina.  (Cope).  A  doubtful  species,  apparently  resembling  M. 
amreolum, and  perhaps  identioal  with  it.     (robustu*,  robust.) 

Plfckottommt  rol**tu*,  Cora,  Proc.  Am.  Phil.  Soc.  Phila.,  1870,  473,  Yadkin  River,  North  Caro- 
lina. 

SI 6.  MOX08TOMA  MACROLEPIDOTUM,  (Le  Sueur). 

Head  moderate,  rather  stout,  its  length  4}  in  body,  eye  If  in  snout ; 
dorsal  fin  with  its  free  edge  concave.  Scales  usually  with  dusky  shade  at 
base;  lower  fins  pale.    Streams  about  Chesapeake  and  Delaware  bays, 


•  C.  nmreohu. — "  Anal  fin  long,  pointed  and  passing  considerably  beyond  the  base  of  the  caudal 
fin,  which  in  forked,  with  pointed  lobes,  the  inferior  of  which  is  the  largest ,  abdominal  flu 
truncated.  Body  eubcylindric,  derated  At  the  nape;  head  quadrangular,  gibbous  abo re  tho 
ey»\  almo*  as  high  as  long;  the  rays  of  the  anal  fin  are  very  strong  and  large;  scale* 
rhomboid*),  equal ;  body  of  a  beautiful  orange  color,  which  is  deepest  on  the  back,  tho  based  of 
tho  scales  dark  red;  the  sides  are  heightened  with  golden  reflections;  pectoral,  ventral  and 
anal  fins  of  a  fine  red  orange,  caudal  fin  of  a  deep  carmine  color — the  dorsal  fin  is  paler  than 
the  rest;  the  lateral  line  is  nearly  straight,  and  commences  in  a  line  with  the  eye.  Length  of 
individual  described  16  inches,  its  depth  3  inches  and  its  thickness  2%  inches.  P.  18.  D.  14. 
T.  9.     A.  8.     C.  18.     This  beautiful  species  I  discovered  near  Buffalo  on  Lake  Erie." — Le  Snenr. 

There  is  do  reason  fur  supposing  this  to  be  anything  other  than  the  common  Red  Horse. 
The  name  Moxoetoma  aureohim  has  been  applied  by  us  to  short-headed  specimens  of  Red  Horse, 
but  we  have  never  felt  rare  that  these  were  specifically  distinct  from  the  ordinary  sort.  Some 
tpecinvns  thn*  named  probably  belong  to  Moxottama  brevicep*. 

f  MortMtnma  oneuia  (De  Kay),  a  species  with  the  back  much  arched,  the  head  small,  nearly  6 
in  total  length  with  caudal;  eye  small,  6  in  head;  month  inferior.  Blnish  above,  paler  below. 
D.  13.     Oneida  Lake  (De  Kay).    This  is  probably  identical  with  M.  aureolum. 

t  d  dmanetmei,  Le  Boenr  has  been  momJJjr  Identified  with  this  species.     It  seems,  however, 
w  like] j  to  hmre  been  wbmt  bee  ueumllj  been  celled  Ptaoophcaynx  carina!**. 

7.  JV.  A. 14 
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same  over  the  whole  body ;  the  vertical  height  of  their  uncovered  portion 
considerably  exceeds  its  length.  A  linear  inch  measured  longitudinally 
on  the  sides  includes  3  scales,  but  vertically  only  2.  There  are  47  scales 
on  the  lateral  line,  and  about  10  in  a  vertical  line  under  the  dorsal.  A 
scale  detached  from  near  the  lateral  line  above  the  ventals  measures  8£ 
lines  in  length,  and  1\  in  width.  The  lateral  line  turns  up  decidedly  at 
the  anal  as  in  C.  hudtonitw  (Catoatomus  catostomus). 

44  Form  more  compressed  than  in  the  preceding  species,  (forsterianus). 
Profile  oblong,  having  the  greatest  height  (which  is  about  £of  the  total 
length,  including  the  caudal)  at  the  beginning  of  the  dorsal.  The  head 
is  smaller  than  in  either  of  the  preceding  species,  forming  scarcely  £  of 
the  total  length.  The  very  small  mouth  is  farther  baok  than  in  C,  hud- 
aonitui,  being,  when  the  jaws  are  retracted,  an  inch  behind  the  tip  of  the 
rat  her  narrow  snout,  and  just  even  with  it  when  they  are  protruded.  The 
lips,  instead  of  being  papilla  ted,  are  furrowed  vertically  in  a  very  regular 
and  beautiful  manner.  The  palate  and  gullet  resemble  the  same  parts  in 
C.  hudnonius,  but  are  smaller,  the  comminuting  apparatus  being  more  deli- 
cate, and  the  oesophagus  remarkably  contracted  at  its  origin. 

•'  Fins.  Br.  3-3.    P.  16.    D.  14.    V.  9  or  10.    A.  9.    C.  18  J. 

' '  The  dorsal  fin  is  larger  than  in  the  foregoing  2  species,  and  is  nearly 
in  the  middle  of  the  fish.  The  pectorals  measure  rather  less  than  \  of  the 
distance  between  the  gill  openings  and  caudal  fin.  The  ventrals  are 
under  the  middle  of  the  dorsal.  The  tip  of  the  anal,  when  turned  back, 
rather  overlaps  the  base  of  the  caudal;  its  last  ray  is  very  small,  and  its 
first  one  short  and  applied  to  the  base  of  the  second.  The  caudal  is  more 
forked  than  in  the  preceding  species.  The  rays  of  all  the  fins  are  thick, 
particularly  those  of  the  anal. 

11  Intestines:  Lining  of  the  abdomen  white.  There  is  no  distinction 
between  the  stomach  and  rest  of  the  gut.  The  alimentary  canal  makes  4 
convolutions  between  the  gullet  and  anus,  and  bears  a  proportion  to  the 
total  length  of  tho  fish,  excluding  the  caudal,  of  41  to  16.  The  lining  of 
the  intestines  has  the  same  minute  longitudinal  rugre  as  that  of  the  pre- 
ceding 2  species.  The  air  bladder  is  divided  into  3  portions,  the  central 
one  being  the  largest,  and  communicating  with  the  oesophagus.  The 
upper  one  alone  has  a  thick  shining  capsule. 

"  This  handsome  species  was  observed  by  us  only  in  Pine  Island  Lake, 
lat.  54°,  long.  110°;  but  it  is  not  unknown  in  other  parts  of  the  fur 
countries,  though  much  more  rare  than  tho  2  preceding  species." 

Elsewhere  (p.  303),  Richardson  gives  measurements  of  a  specimen 
from  Albany  Hi  ver.  From  these  we  take  the  following,  reducing  the  dimen- 
sions to  proportions  of  the  length  :  Total  length  19£  inches.  Head  5£  in 
length;  eye  4£  in  head;  caudal  lobes  It  times  length  of  head;  caudal  fork 
If  in  head.  Height  of  dorsal  equal  to  length  of  head.  (Named  for 
Charles  A.  Le  Sueur,  artist  and  naturalist,  the  first  to  study  tho  fishes  of 
the  (»reat  Lakes  and  author  of  the  first  review  of  the  Catostomidm.) 

Caiortitmu*  letwHrU,  RiciiARirtoN,  Franklin's  Journal,  1823,  772,  Pine    Island  Lake,   British 

America. 
Qfprinn*  (Ootottomiu)  nteurii,  Richardson,  Fauna  Dor.  Am.,  m,  1836,  119,  303. 


19f»  Huiifhm  47%  United  Stairs  Nation*!  Mmtrmm 


lit.  MOXOKTOM4  BUCTICaTft,  <«**- 

Form  of  a  Carry  on*  a,  with  deep  compressed  body,  small  h#-«*l  ai*d  -la*-. 
ly  conic  Miotit,  which  overhangs  the  \ery  small  mouth      <au«la    •  s.  » 
the  upper  loh©  falcate,  much  longer  than  the  lowrr.  ai  l*-a*i  :■•  f  --»  **  . 
the  lolies  similarly  colored.     Ik*raal  tin  short  aucl  high,  fsi'at*    *•.-  »-. 
terior  rays  It  to  1}  times   l»a*e  of  fin,  the  free   horder   innr!.    •..*'«• 
Depth  3j  in  length.     Head  !» to  f>r  in  length.     K)e  •mali.  "•  iti   »-#*•: 
12  or   13;  anal  long  falcate,    reaching  tieyond   front  of  rau*U2      «*»**« 
6-45-5.     Lower  fin*  bright   red.    Ohio   Valley  and   (Meat   Lak*  r»* 
abundant  in  Lake  Krie;  our  *pecit»eus  fr«»m  Toledo,  Saaduakt  .  *r.«*  «    -. 
cintiati.     This  may  prove  ideutical  with  M.  U*mrmrt,  hot  the  apr*-  *«  •  f  '. 
far  north  has  never  l>eeti  critically  examined,     i  brm»,  short :    <*?+. :  *** 

IV^xmi  f.»r««.#|rf.  «nrr.  I'r.«     Am    Phil    ?>.«■    fail*.  IO*.  !*•.  Yeughi**- »<c->  y    ■   •« 
Pennsylvania. 

Jfrt*4tfiiW4  Mumm,  J-  fti»4*  A  l.itaiar.  H«  i»"f »".  Ill,  l*a\*.  but  ..»  IUImm,** 
JfomaavaM  miMWfr,  Jmri>a«.  Man    Yf-rt ,  |*4   «  .  |«,  |»  «•,  m4  «f  I  .f» 
CUu«iu«M  jntmAm,  !»k  Rat,  ao<l  |>rt4«M7  i*f  (urc  aUw,  »m.i  (.f  |*>  ■*r«r. 


S*0.   VOXlWToa*  <OSt  *,  .r.^.: 

Body  rlattish.  the  dorsal  outline  elevated,  the  form    like  that   .#f  W 
corttjQnmi.     Head  small  and  conic;   month  exceedingly  »mail.  i).e  tt^j 
far  overpaasing  it,  the  ntu//le  Wing  much  longer  than  in   If.   «•"«•■ 
Dorsal   rays   It,  the  tin   high,  its  free  l»order  courage.     Cauda!  iW; 
forked,  the  up|>er  lol»e  the  longer.     Kye  large.     Coloration  *mok\  »»-  i« 
some  acalcs  du«ky  at  their  hasen ;  aides  pale;  lowrr  fin*  »!..!«*      N«.a» 
ami  Yadkin  iiwrw,  North  Carolina.     IVrhap*  ina+parjhie  from  V   **•-» 
crpg.     iidnni,  cone,  from  the  form  of  the  nuout.  • 
lJf-k  4.  -*•■••<■  -».,  •  .  if,  I'r.-     \i.»  It.il  .«w-    MiiU  .  I*"*;  !"•  Yadkin  ktvrr.  Ki-rlt.  Ca?»:  ■• 

Jf    r  mf»  +  I  ■■■..•.    J     f.l-4*.    Il'lll      t\    »      Sat.    Mil*.    Ill,    )••<,  l*"*        J     ■!»»*    ♦•»••!  *     **         '•-»        • 

141. 

Jlil.    MOXOHTOll  rtM'ILI  »t».    JnnUt. 

Ilody  elongate,   moderately  cottiprcaaed.  aomemhat    eletaud    f  ■?»»-: 
I>epth    It  in    length:  head    If.     Month    medium,  the    Ii|m    ful.       I*  *%* 
raya  lit.     Scale*  lar^e,  .*»-!! -I      Coloration  uaual.  eiccpt  that  •  *»:  1*    *  •     • 
red,  the  lower  lohe  j<>t  Mark,  the  lowrr  margin  abrupt  l\  white.  ■■:*»:       • 
all    ted,   with    hlarkfh    *liadiiig«       Size  nmall.     S»iiiherti    Miwa:«*.f>{ 
Kajttern  Te\.t»  ■  I'earl.  Tangipahoa,  and  Sal »i tie  river*  ■  :  i««»t  rare  :u  *±i.  :•> 
atreanm  of  tin- pine  wihhU.     |--k  /-.  \»riegated:  •  -  .-•  tail 

»|.    w  *»•■  ;-#.»:-.  i.  J   »!•**.  Itu  !  I".  •»  Nat  Nu«  .  \.»-  .  l*'T.  Tangipahoa  Kivrr    t«.i«^   • 

Jf./.w  ■»ij.r.J»f-i1Jn'»i,  U'i'1   I"  ?»  Nat  M««  ,  in.  l->.  1*7»    JiJ'ii  a  ••:&«■■*  +%%  *m.  • 
III,  1*^1- 

3**.   lOXOKTOl  |  HIPIH4  AKTkS.  J.nUa  *  J«a»u* 

Jt  «i  -a  -  a* 

Itodv  h»ng  ami  low  .  utiliterete  :  liead  \erv*h«»rt,  1»pmm1.  flat  alM*te  :  •:»•»*:: 

liliinti«h.  pr«»|»-<tin^  l*«*VMml  moutli.  '2*  in  head:  eye  moderate.  If  .n  hr**1. 

Li p«  full,  the   fold-   •M'tiieuhat   hiokrii   mt»»  papilla.     ScaJea  inu.lrl  tl  a 

id  related  •/*•«■  ie«.  i»-."<ui;,  !•»  lM*f«>tedot«wa>l.     tK»t%al  U*w  and  «tuaU.  ita  fr»» 

«i/;e  evueaw,  its  ttrst  ray   !•  iti  l\es*\.    V.'ataAa\  %>mm\,  \«naA».  \>»  Va« 
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blunt  ish  and  equal,  pectorals  long,  ventrals  short.  Dark  olive  brown, 
gradually  paler  below,  young  with  pale  streaks  along  the  rows  of  scales ; 
a  faint  dark  spot  above  pectoral ;  tips  of  dorsal  and  caudal  more  or  less 
dusky.  Head  4J ;  depth  5*  to  6.  D.  11 ;  A.  8.  L.  12  inches.  Rivers  of 
Carolina  and  Georgia  from  the  Catawba  to  the  Chattahoochee ;  abundant 
about  rocks  and  rapids,  representing  the  next  species  from  the  Catawba 
southward,  (rupiteartes,  rupis,  rock;  oKapn^,  jumper,  a  word  used  by 
Swaiuson  for  a  blenny  which  jumps  on  rocks  like  a  lizard.) 

MkmfcMM  ntpMcorfw,  Jokdaji  k  Jenkins,  Proc.  U.  S.  Nat.  Mo*.,  1888,  353,  Catawba  River,  at 
More  an  ton,  N.  C;  Buck's  Creek,  at  Pleasant  Garden,  N.  C;  Pacollet  River,  at 
Clifton,  S.   C;  Tiger  River,  near  Spartanburg,  8.  C;  Saluda  River;  Chatta- 
•  hoochee  River;  Ocmulgee  River.    (Type,  No.  39987.) 

t*t.  M0X08T0HA  CKBYINUM,  (Cope). 

(JUMMSTO  MULLBT.) 

Head  very  short,  roundish  above,  rather  pointed  forward,  about  5  in 
length.  Cheeks  subvertioal,  their  depth  less  than  i  the  distance  from 
snout  to  preopercle.  Mouth  rather  large,  with  thick  lips,  which  are 
strongly  plicate,  the  folds  somewhat  broken  up.  Eye  small.  Fins  very 
small ;  the  dorsal  rays  10  to  12 ;  free  edge  of  dorsal  straight,  its  longest 
ray  less  than  head.  Scales  rather  large,  6-43-5, 13  before  dorsal.  Color 
greenish  brown ;  a  pale  blotch  on  each  scale,  these  forming  continuous 
streaks  along  the  rows  of  scales,  back  with  more  or  less  distinct  brownish 
cross  blotches;  fins  brownish,  not  much  red,  the  dorsal  and  caudal  inky 
Mack  at  tip.  Size  smallest  in  the  genus,  length  8  to  10  inches.  Rivers 
of  the  South  Atlantic  States  from  the  James  to  the  Neuse,  abundant  in 
rapids  and  pools  among  rocks,     (cervinus,  fawn  color.) 

Ttrrtulu*  <Yrrut«x,  Copr,  Jour.  Ac.  Nat.  Sci.  Phila.,  1868,  236,  headwaters  of  Roanoke  and 

James  rivers,  Virginia.    (Type,  No,  14994.) 
l*yrko*inmu»  rerriniu,  Copr,  Proc.  Am.  Phil.  8oc  Phila.,  1870,  478. 
Mfunmbumi  orrumni,  Jordan,  Bull.  U.  8.  Nat.  Mui.,  xn,  129, 1878;  Jordan  &  Gilbrrt,  8ynopai«, 

142,  1883,  where  specimens  of  Jtf.  rupucarU*  are  included  with  it. 

98.  PLACOPHARYNX,  Cope. 

Mrnpktuyur,  Cope,  Proc.  Am.  Phil.  Soc.  Phila.,  1870, 467,  (carutahu). 

Suckers  like  Moxostoma  in  all  respects,  except  that  the  pharyngeal 
Itones  are  much  more  developed  and  the  teeth  reduced  in  number,  those 
on  the  lower  half  of  the  bone  very  large,  6  to  10  in  number,  nearly  cylin- 
dric  in  form,  being  but  little  compressed  and  with  a  broad,  rounded,  or 
flattened  grinding  surface.*  Mouth  larger  and  more  oblique  than  usual 
in  Moxottoma,  the  lips  thicker.  Size  large.  (?rAd£,  a  broad  surface; 
*'/>»•}£.  pharynx.) 


•  The  forma  and  position  of  the**  enlarged  teeth  vary  considerably  ;  in  a  specimen  Wore  ns 
tbr>  first  tooth  in  the  highest  and  most  compressed,  its  summit  being  rounded  and  then  abruptly 
tmm-ate  ;  the  second  tooth  is  notably  shorter  and  thicker,  much  larger,  and  rounded  on  top,  the 
My  of  tht*  t»oth  serving  as  a  peduncle  for  the  swollen  grinding  surface  ;  the  third  tooth  isotill 
ihorter  and  similar  in  form  ;  the  fourth  tooth  is  similar  to  the  first,  being  much  higher  than  the 
wrotid  and  third,  and  flat  on  top  ;  the  others  seem  to  be  irregularly  alternated  or  arranged  in 
jaira,  a  loojf  one  Mad  a  abort  one,  the  long  teeth  in  aJJ  case*  being  the  most  truncated,  as  if 
their  eurthcee  bed  been  moot  worn  otL 
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mi.  pla<opnab¥*x  »rtjrawit,<un»««ri. 

Head  4;  depth  at.  Scales  6-4.V6.  Dorsal  rajs  t'J  or  13;  teatra:  ♦ 
Body  oblong,  modem! el y  compressed,  heavy  at  tbe  shoc-ldars  H—  4 
large,  broad, and  (lattish  above,  ita  upper  surfacasoeftewhat  nncTft  Kf« 
•mall,  behind  the  middle  of  the  head.  Month  large,  the  lower  )*■  •uJa«;w# 
when  the  mouth  ia  closed,  the  mouth,  therefore,  protractile  forward  a*  »•;! 
an  downward.  Lip*  very  thick,  coarsely  plicate,  the  l©»er  lip  Nil  ae-i 
heavy,  truncate  behind.  Free  edge  of  dor*al  concave,  the  lowgwt  ra» 
longer  than  lw*e  of  tin,  1*  in  head:  upper  lobe  of  casual  aarr*v#*  laa* 
lower  and  somewhat  longer.  Color  dark  olive  green,  the  saiee  kmsa* 
not  sihery:  lower  fiu*  and  caudal  orange  red.  L.  30  inrbe«  Miraif-aa 
(Detroit)  to  Teuuejuice,  (ioorgia,  and  Arkansas;  abundant  in  tn#  largv? 
stream*,  especially  in  the  French  Hrpad  and  in  the  Oiark  region  ■  Xi 
for  Fort  Dunuesne,  now  Pittsburg.) 

ty^u^tmma  ttm^m^mu,*  I.B  8l  KCft,   Jour    Ae.  Kal.  *rl.  PblU  ,  I.  W7,  ISA,  Ofeft*  Kiv«f  St 

burf ,  Pennsylvania. 
ffx^UyMfim^.,  4'..rc,  Pror.  Am.  Phil  far   PhlU  .  l*7n,  4*T.  Wat*** 
PfarnfAty*  r*rm**im:  JnKVAM,  nail  t'.  i*.  Xal.  Mas.,  111.  loa,  !•?■. 
Hm^UrpuM  AvtfdM,  J«iai»A»  A  <iu  war.  ftvaufata,  142,  1SK1 

99.  LAGOCHILA,*  Jordan  A  Bray  ton. 

(KAHMT-Momi  SrCKBM.) 
t+P*ktU,  J«ai>*«  A  Hbait"*.  rn<    .%«-.  Sal    M.  Phlla..  1*77.  >*».  '!•»•»•». 

Ow.-J.if vi,  J»ai>**4  A  IUiu  «,  M*u   Wrt    K.  t'.H..  B4.  J,  lala,  *»1.  1  !•*»«'-.  — 11  «w*>  1^ 

Stickeri  like  .l/<».r<>«faM<i  111  e^ery  renpert  excepting  the  structure  of  iW 
month.     Head  aliortifth.  conical,  with  lengthened  anoiit :  the  opercular 
region  abort,  no  that   the  eye  ia  well  backward.     8nl»orbital  Uabea  a*; 
row      Fotitaiu'llt'  larg«*.  w  ideiy  open.     Mouth  large,  singular  tn  atru«»t«r» 
iuferior.  tin*  upper  lip  not  protractile,  greatly  prolonged,  clusel}  plirat* 
lower  lip  much   reduced,  divided  into  2  diatiuct  elongate  lobe*,  whicb 
are  we»kl\  papillose :  the  «*|»li  t  l»etween  these  lolies  extends  bark  want  U- 
the  edge  of  the  dentarv  bone*,  which  are  provided  with  a  rather  hard 
li«»niv  plate :  the  Inn  or  lip  ih  entirely  separated  from  the  upper  at  the 
angles  by  a  deep  ti«Mirc  :   the  akin  of  the  cheek «  forms  a  aort  of  cloak  oirr 
tlii**  tiasiire.  tin-  cream*  separating  this  akin  from  the  mouth  extending  ap 


•«'  /«;mmm  -    llr>vl  Ur.-<  .»r>  I  '   t.£  .  tit  nili  wil»;  artl*-*  Urr*,»»Mn!<4*f#  .  <k.rv*;t«  .1 
rtiifiU*     !!■»■  *r»»".  f.!i  *  it-  •  I-  i«  f  »•  .»•  t'  •  ».»••  nf  il/.  .  ««i<l»'  ftii.  «ht  h  t»  cr*«iiy  f.-**  »i      .«•--» 
!■■••  *r-  h—l  Hi  Hi*-  « •"ii*-  r    ft'i*  •-•It       li-l«  I   ii.-.  a  hill*    •  4ii|r.w«l,  m»i»t  mt*mg  .  IS*   ■»  -11 
!•  Ium..»1i"I  w  .lh  it.  ■   «    1  1    »!•  I.  *■.  I  »•  r»  l»r»-  li|« .   |*»  li-fal  htf  |»rrlli  laxr*     **••  *»•*•  v 
•if'  ii.*.  .'« -4t'i  r»  1  tt-  l.  »■  1  i«  »i  l>-  »fc-»;n  r*  I  rt£     ih-  t  *r»-  ->t  w+ri?  mm*^mmit*a*  urn  tSc  •%-  «• 
l-»lv      lfi':*l«rj»:     -..  I   ":..  1  I    '..-    <.r\  »!uf    1    «*r  1  l1  >- l*k  k  ;  l«t|w«.^  Ihr  ••«4aJ  A»  f»^«*«ril  tV 

u|  1-  1  !■'■■  »n..  «•'  »•  ti  ■     *r.    •*     I-  ■  «:!!j   fr  tti  tL-  «i,  «it  '-•  ** -■«-~.--    -*  -»- *-«  *-  ■- 

it.  1..-     i  1  ii.  -  ■.!*.-    ...-.•    ).>•    i».    h-ftl  m'tMim  at»<ui  |  |*»rl  of  U>»  «a**J»  a* 

P  IT      h    II      V"    l-        \     •  i»*  rm      T>-«  !•**  «|>- ■•«  !■«,  viri  a^Iv  M*r%«i  ikatl  ll  • 

I.  r -»»i'%  I..iir!. ■■..■»     1 'r    ■■•»  Ii  r'i'  iti  ih    "In.  ,  ami  ■■■  jwi  nrul  al  riiaaaiu 

II-  •:.   ..i.l   K.-ft  l»  ■    ■  •  •■  •     I  »   >t-     1\ih%**x%      -I<,<«rar 

Tv    nam"    l». * (  »»  t-  ■       *itu»:  \  *;i-<f|  t<    11,^  r.-^tiioa  l**l  IimIm,  Wt  IS* 

•|>f  'n*  in«j.  It  U  tt.  -  !     I!-*;.      ■  •  .  f   II.  ■  f  M«.»/ 

•   |!«    t'.      r...     f    ••        \  ,.    '       ,-. •    _•..(.     I  -.,.  .,.     (,%INJ,ihM«'«Mltf|«*frmi||j    /^ 

«-^»         '1  »       «n.t     '  <  -ii    »?  ■.     f  t!,-  Utti-r  t'  i  ./<4>iJm      A*  tW  tin 

iiS'fiui:*,  m.  fi^afU  fi«c-tn  M«littib<t 
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on  the  aides  of  the  muzzle ;  the  crease  between  the  lips  extends  down  on 
the  under  side  of  the  head.  System  of  muciferons  tabes  well  developed. 
Pharyngeal  bones  about  as  in  Moxostoma,  rather  weak,  with  numerous 
•mall  teeth.  Body  elongate,  not  much  compressed ,  not  elevated.  Fins 
moderate,  formed  as  in  Moxortoma.  Scales  large,  as  in  Moxo stoma,  the 
lateral  line  well  developed  and  nearly  straight,  with  about  45  scales  in 
its  eonrse.  Air  bladder  in  3  parts.  Sexnal  peculiarities  little  marked. 
(>a7^r«Aoc,  hare-lipped.) 

St6.  LAGOCHILA  LACEBA,  Jordan  A  Brayton. 

(B*»-Lrr8rcKra;  Cct-lim;  Split-mouth  Stock*;  Mat8vo»»;  Rabbit-mouth  Strain; 

Pka-up  Suck  sb.) 

Head  short,  conical,  with  lengthened  snont,  the  region  between  the 
eyes  flattened  and  with  prominent  mucous  ridges.  Cheeks  and  lower 
part  of  head  rather  swollen.  Opercle  much  reduced,  its  greatest  length 
scarcely  greater  than  the  diameter  of  the  eye.  Head  about  4f  in  length. 
Eye  4|  in  length  of  head,  about  2  in  length  of  the  snout,  its  situation 
thus  quite  posterior.  Length  of  the  top  of  the  head  2\  in  the  distance 
from  the  snout  to  the  base  of  the  dorsal.  Body  rather  slender,  the  fiorm 
much  as  in  Moxottoma  ccrtinum,  the  depth  4|  in  the  length.  Dorsal  fin 
rather  lowr  its  rays  12.  A.  7 ;  V.  9.  Scales  5-45-5.  Color  olive  or  bluish, 
brown  above ;  sides  and  belly  silvery ;  lower  fins  faintly  orange.  Clear 
streams  of  the  Mississippi  Valley ,  abundant  only  in  the  Ozark  Mountains, 
thus  far  known  from  the  Scioto,  Wabash,  Clinch,  Cumberland  and  Chiok- 
imanga  rivers,  and  the  White  River  of  Arkansas,    (facer,  torn.) 

LagockOa  loerra,  Jordan  k  Bratton,  Proc.  Ac.  Nat.  Sci.  Phil*.,  1877,  280,  Chickamauga 

River,  Ringgold,  Georgia.    (Type,  No.  311*20.   Coll.  Jordan  &  Bray  ton.) 
QmmmUbm  facera,  Jordan,  Man.  Vert.,  Ed.  2,  406, 1878;  Jordan  &  Gilbert,  Synopsis,  144, 1883. 

Supplemental  Note  on  Catostomid^e. 

C\a*mi*te*  brevirostri*,  Cope,  should  apparently  be  transferred  to  the 
genus  Cato$tomu9t  standing  next  to  Catoetomus  fecundus,  Cope*  and  Yar- 
row. The  two  seem  to  constitute  a  distinct  section,  or  subgenus  (Lip- 
omyzon,  Cope),  intermediate  between  Catostomus  and  Chasmistes. 

Family  XXXVII.  CYPBINID^J. 
(The  Cabps.) 

Cyprinoid  fishes  with  the  margin  of  the  upper  jaw  formed  by  the  pre- 
maxillaries  alone  and  the  lower  pharyngeal  bones  well  developed,  falci- 
form, nearly  parallel  with  the  gill  arches,  each  provided  with  1  to  3  series 
of  teeth  in  small  number,  4  to  7  in  the  main  row,  and  a  less  number  iu  the 
others,  if  more  are  present.  Head  naked;  body  scaly  (except  in  Meda  and 
Plagoptenu,  of  North  America,  Phoxinellus  and  Aulopyge,  of  Europe,  and 
s  few  others).  Barbels  2  or  4 ;  absent  in  most  of  our  genera,  and  not  large 
in  any.  Belly  usually  rounded,  rarely  compressed,  never  serrated.  Gill 
openinga  moderate,  tbe  membranes  broadly  joined  to  the  isthmus.  Bran- 
ebioetegaJa  aJwaye  3.     Gilla  4,  a  alit  bebind  tbe  fourth.     Pseudobtanchl® 


L'OO 


Huliettn  ■/,-.  I' nit  t.i  Stair  \   .\  %iti*na;    \t*.**m 


Usually  ]irfM*nt.      Nil  ail:|Mim<  tin.      Ihtraal   lili  "hurt   in   *  .   i  .*    A: 
M|iiM-ifn,  i'Ii innate  in  ni;iii\  i  '!il  Wuilil  fiiiin*     N  Mitral  !  .*.■  *  - 
Maililvr  uniialU  Lum1.  i  •■M.iiiMtiU  iliviiliit  iiiln  an  ai.ti:.««r  a*.  !  »  :■ 
loin*,    lint    llirlimnl   in   ;%    l»-li>    r.i|Miiilrf    r .•  r«*I \    wjiit.i.i;        ■»!■■      *. 
•  ml    n|i|>«*iiila^*i  *,    ;t|»|n-ai  :.£  »•*  a  miiiplf  i-iilai^riin  t.l    «<f   t..- 
Kinlir*  iiimi|]\  ii|'  mmhIim.i'i-  i>r  miiall  m/r,  inlul-itm,;  ').■-  fr«-       * 
lht<  i  il«l  Wnilil  .mil  nf  N'-rili  AiniMitM.     in'iii-m  ul'O'i?  .'■■      •]-"'  •« 
!.■■■•;  «»\i-iii»im«I\  :itiuinl.i!.t  «  ln-ir  fniiinl,  Imtli  id  n.<l.  ■•  .■!  .4  •  a 
iiinl.  trnin  tlifir  ijirat  ti ii i !•  • : mi t v  in  «!/••.  f«»rm.  at>«l  ■  ••!•■:.»•  -  • 

our  «•!"  tlit*  iiin^t  tl : tlii-it 1 1  Kruiipn  in  iiatm.il  )ii«tur%   m  »■!•■.  •      .  ■' 
Indicia  ami  «»|n  «■;•*.     ihir  j;» -nria  an1  iii"»ti\  \ii>  •  !■»•«    %   :•    «"• 
m*| i.ll at i'i|   liy  rh.nai  ti-lt   «  )i|i  It.  alllimi^li   rra«'i|i.»l'l\   *••:.•'••'     -« 
of  nli^ht  Mturtur-il  iiii|Mi!iHin  ■••.     I'ln*  »|>ii!i^a  hi  liirt-*|.i.|*  •!:•  ••      :  • 
liahi"*  i«  oftrn  |»-'  uls.ii.     'Mir  tup  nf  thr  Iji'.uI,  ai.'l  •  •!!■  :,?!.•:■•■■ 
|io!ti«i!ift  of  tin-  Imm|\  .  art*  <'n\i'ifi|  \i  ith  Mii.ill  tiilit  ii  It  ■.  ■■  .'fc-r    -  ' 
thr  «'j»iili,riiu-       I  In-  Sin*  an « I  Inui-r  part*  of'  tin*  limit  r.  ::  •  ••  ■ 
ari*  often  ili.un.«l  'a. tli   lui^ht   ''i^'iiHht,  tlif  \>x*\  a;iin^  •  ■  .       •  ? 
ri'il,  altll(Hi^li  II.  **n!iii'  ^rlii-I.i  It   it  *.itlli-'<ft  liltr,  \  i  llnW  ;■*..■  r        *    i 
It  is  ii'»t  •■.!■»>  tn  inr.iii^i1  tlif  i^riii-ia  nf  '  »#|'»  im  f-»    hi  a>    ■  :■!•• 
|io***ililc  lilii'i  i»f  ili'«i  ■■nl .       llii'  lii-flut  «»l  •  ■!!■«  RjM'rn*)  with  »Vi  „•:.' 
OIH1   MTIOH  'Jin  "■/h"i'"M    .  air  «1«  •  Tl  1  ■!  !•-•»■•    liriilftl    li.f    |i|iin.t . -.  •    |-  ;- 
ha*    ilr£i*lieiatr«l     Hitn    Wr.ik     Inilii**    lik«'     //,'','i.i/mii        I:.     .    »• 
.YufrnjiM  ■.•■♦•in-*  tii  Ii.i\i»  lU  tfviii'r.ili  il  In  mi   /  -  «••  i «.  i*  • .  asM  |*  ■'   •  •« 
fimn     '■••'•!'<      .**!|i  h     !■■:■:.»    a*     l/v'"*  huln*    atnl     I't-,  u  •  .    .    .• 
anpiii.ii  h  tin*  nl  i^iii.il  .  r.i  .-f  1 1 !■-••  •  s.t      "Mil- « '|i|  \\  i.r  ;•!'.,)» «    •' 
Ihiilc   ]•!  iliiit  :\  ••  .ii. >1    I    »-:•     !..;)..>  I'.'^.iii:.'!  il    tii.ii.    Alii-:  •   »■     ' 
r.nilii-  *  ■■.i-t  »|«';ii  .i;-p:-..ii  !•  t  !.•■   Liiim|n  .1:1    ■>|»«*        l  m..,>;. 
luihtlii-i.i  .it  .  \  II.  -■»-■. '.» 

NnfK  — \  miii.j  '  -,i    •'••!■'   :it.    ii«i:a'  r  ti;nrt*  *!•  r.-lt  r  t!.^!.    ••: 
^aiin*  *]■«  •  ii  -.  :ii.il    t  ).«■  «  \  ••    ;■•   ..! »  .»"■  ■•  ti . ■  ■  •  ti   1  n^i  r  :    tl.i  .    •  •■■   •  • 
p\m'A  a   l»I.i«  i.    i.i'i  i:i     -•:.]■•   .ii.-!   •   t-i-l.i!   -f  •■■! .    i«  1.  •  1»   t!..-   .!..■• 
p. ■«•.»»«       In   t !  i    !'•..  .i'a  ii.  j  i •.■■«■  ?.;■•.-:.«•  t  i  •■   iiiil.:.  ■  r.t  »r\  ■  •  i .  • 
m.'l  .Hial  :n»-  :  ••"   «i-M:.tiil       1  ■•    t.i  »  .hh!  ■•« .» I«-«v  .»■■    n'ln. .  «  «:- 
b|in  ;iii>'|jN  \i\  ;iiu  ■'•■  •*'•'■ -a-  i  '  •!■•■■•  - .  •   ■■■■Till  ^  it  !i  I  ■•'!!.■!  I«!  •■  •.  •»;■•  ■  » 
I  "ii •■  t  :■  rii.ii •••!!■■•        J     i  -•   «l.ii\  !«i  :.  ■■  '■•   in.i'.it.i  n    |« •  r  t :    •  •«  ■•     r  n. 

N«»  I*'  "^i«  *■•  •  i'.    '■•u   fit    .:.    '.    «    »i  :i*\\   •■!*  :!.•»•■  I  •:.■»  ■»   • 
aMi-iit  •■?!  !■■  •    ■    :•  ft !. .  .i-  : !  •    ^i  :.•  :  i  .%:•   '..»:  ji  '.  •.   '■  »■»•■!  ■:.■!■!.■  . 
1 1- 1  -        I  'ii-    |'1   •:  v  1 1  j«  .i"    !■  ■:••  i     r.    *}ii    -ui.k  !•  i    -j»»  •  :•  »  i  .i:.    •■•     ••  ■ 
ii.-h-Mt:-.'    i  J-  !s     ■■: .  ItVi'.    i  -■     i.i  t  ...  >k     : '  :■■•!  j1.  !!.♦•»:  ■■  ■  l-  :    • 
I  hi-  •»!.'•  '  »S«  l   »   :«!.•  I  !■    !■  •  * .    -!h>>i!i1    !•■    ■  .!*■  |ii!.\   r'r.i!.*«l         ' 

Ii;  ii* I..  ■■:  »■•  !'■  r .  .i  ■■:  ■■!  -i  .i'«  :.  .!!.■!  «:.•■.  iir  >  n  a>  In-  i  i.rr.  •  ■  ■ 
•  in  ill  !•  :  i  Id  M  '•- '  •  i-«  -  i  !■:.!.■  }■  i'  i*>\\  i-i  I  ••■  .'■  ! j: ^»  r  t» •  p. 
fi«  :!.«!.  i:  !':■■:.!  .-I  ■.%"•  .  .<•  i  «•:•-:  I  ••:  .  nin.illi  I  u:.i«  "I !  •■  X  «  ■  ■ 
II-  .  i   I".  .   *-\T    t  ■■!     ,     •.   ,  .  ■     -;.  •::■:■..    »i         ll.w*.  "lift1!  J.   1     "■.    1 

t  ■.%  .•  •,.  a  -    :  •■•!■.  ••:.  .  ,•      -  .J.  ..■.  t  .  .  ••:  •  -.*[*'  1  u.  •  :.•■  p;  ;■      j.^l 

L'  ::i  :  J  ■    !•  -->  :     •■:.   ■ ':  .    ■  • '  ■  :    -  ■'..    ">  :«.  :!.•    n..i.n  i.-»    .n..i  I  :r.   : 

•'  li«li.  i-i      ::.'iu".r.i.  ■■  .»  -.:.  ^.i  :>■■*  ■■:  ;«'ii«j<h   |»h.»r>  i.fc'u.  »«  :.• 
in. 

Ii.  t *  •    I-*  ■•■  iF"    .;.  ■  .  ■  i.  •  :.•  -i-  !••!*..!■:   •!..■  |-r it.*  i|».v   «■!.••    a 

t.i'-'!   .1..      T  :.  it  ;-    I. I  .:.■■■■   i:-I  .i'    !  '.i    !  .|.»        \  g: : rsal .la »:•■:?:.  »' 

*-.:  !.!■•■  .■«   i'.   i  \.  .i".  i'i  ■:  -;■  ti  •   ■•■    •1;,...M\r1u'.'i.k",\  ;*\  \\iv  *■•*»■»-  «»\  \ 
•S •//.■!  Ti.'i.r*  | in-  jjriiiij.:.,:  -u:ta<. i  :i  \vt\  \.a*.\*i^  uuA«ou\i\*v*\  \o  *' 
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teeth.  Sometimes  a  beveled  or  flattened  edge  looks  so  much  like  a  grind- 
ing surface  ah  to  mislead  a  superficial  observer.  In  some  cases  the  edge 
of  the  tooth  is  orenate  or  serrate. 

Besides  the  native  species  here  mentioned,  representatives  of  -several 
other  genera  have  been  introduced  from  Europe,  and  two  of  these  have 
become  common  inhabitants  of  many  streams,  east  and  west.  These  are 
Cyprinus*,  Linnaeus,  and  Carassiusf  Nilsson.  The  first  is  distinguished  by 
the  very  long  dorsal,  which,  like  the  anal,  is  preceded  by  a  strong  spine 
serrated  behind.  About  the  mouth  are  4  long  barbels,  and  the  teeth  are 
molar,  1,  3-3, 1.  This  genus  is  represented  by  the  carp  (Cyprinus  carpio, 
L.).  The  carp  is  normally  covered  with  large  scales.  In  domestication, 
however,  variations  have  arisen,  prominent  ones  being  the  "Leather 
Carp,"  naked,  and  the  "  Mirror  Carp,"  with  a  few  series  of  very  large 
scales. 

Carassius,  Nilsson,  differs  from  Cyprinus  chiefly  in  the  absence  of  barbels 
and  in  having  the  teeth  compressed,  4-4.  The  goldfish  (Carassius  auratus  t 
Linntuus),  is  originally  olivaceous,  but  only  the  orange-red  variety  is 
valued  for  aquaria.    Both  Carassius  and  Cyprinus  are  native  in  China. 


•Cyprmintr.    Doraal  fin  elongate;  dorsal  and  anal  fins  each  preceded  by  a  serrated  spine;  teeth 
molar.    Specie*  introduced  from  Europe  and  Asia. 
a.  Barbels  4;  teoth  1,  1,  3-3,  1, 1.  Ctprinus. 

aa.  Barbels  none  ;  teeth  4-4.  Carassius. 

Cyprinus  (Artedi)  Linnaeus.    The  Oabpb. 

CgprimuM,  (Artedi),  Lnnrxus,  8yst.  Nat,  Ed.  x,  1758,  320,  (carpio). 

Body  robust,  compressed,  resembling  that  of  the  buffalo-fish.  Mouth  moderate,  anterior, 
with  4  long  barbels.  Snout  blunt,  rounded.  Teeth  molar,  broad  and  truncate,  1, 1,  3-3, 1, 1. 
8cales  large.  Lateral  line  continuous.  Dorsal  fin  very  long,  with  a  stout  spine,  serrated 
behind;  anal  fin  short,  also  with  a  spine.  Large  fishes  of  the  fresh  waters  of  Asia;  intro- 
duced into  Europe  and  America  as  food-fishes.  It  has  been  generally  introduced  into  private 
ponds  in  nearly  all  parts  of  the  United  States;  from  there  it  has  escaped  into  the  streams 
and  lakes,  and  is  now  an  abundant  fish  in  most  of  our  larger,  warmer  rivers  and  in  the 
ponds  and  bayous  of  the  Mississippi  Valley.  On  the  south  shore  of  Lake  Erie  it  has  become 
well  established  and  is  of  considerable  commercial  importance.  (KW-prvoc,  the  ancient 
name  of  the  carp.) 

Cyprinus  Carpio,  Linnaeus.    Carp. 

Dorsal  III,  20;  A.  Ill,  6;  scales  5-38-6;  teeth  1,  1,  3-3, 1, 1.  Body  stout,  more  or  less  com- 
pressed, heavy  anteriorly.  L.  18  inches  or  more.  Fresh  waters  of  Central  Asia;  introduced 
as  a  food-fish  into  Euroj>e  and  America.  In  domestication  it  has  run  into  many  varieties, 
distinguished  by  differences  in  form,  squamation,  and  development  of  fins.    (Carpio,  carp.) 

CfprmuM  carpio,  LlKN.fcUH,  Syst.  Nat.,  Ed.  x,  1758,  320 ;  GOntiier,  Cat.,  vn,  25. 

Carassius,  Nilsson.    The  Crucian  Carps. 

AmuntM,  Nilsson,  Prodromus,  Ichthy.  Scand.,  1832,  (canmiiu). 

Body  oblong,  compressed,  and  elevated.  Mouth  terminal,  without  barbels.  Teeth  4-4, 
molar,  but  compressed.  Scales  large.  Lateral  line  continuous.  Dorsal  fins  very  long,  with 
the  third  ray  develojied  into  a  stout  spine,  which  is  serrated  behind;  anal  short  with  a  simi- 
lar spine.  Ventrals  well  forward.  Large  species  of  the  fresh  waters  of  Europe  and  Asia; 
often  domesticated.  (CaraMtu*,  a  Latlnlzation  of  the  vernacular  names  Karass  or  Karausche, 
applied  to  tho  European  Crucian  carp,  C.  carauuu.) 

Carassius  auratus  (Linnseus).    Goldfish. 

D.  II,  18;  A.  II,  7;  Lat.  1,  2C;  teeth,  4-4.  Body  stout,  covered  with  large  scales.  Dorsal 
and  anal  fin*  with  the  spine*  strong,  coarsely  serrated.  Coloration  olivaceous,  usually 
orange,  or  variegated  in  domestication.  Length,  12  inches.  Chinu  ami  Japan;  introduced 
everywhere  as  an  aquarium  fish,  and  now  naturalized  in  many  of  our  eastern  streams.  The 
variations  are  innumerable,     (nnratut,  gilded.) 

Cjfprimu  atpahi*,  LiNN.vus,  Syst.  Nat.,  Ed.  x,  1758,  323. 
Ciirwuitu  anraJhui,  GIN  THRU,  ('-at.,  vn,  32. 

Other  European  species,  as  the  Tench  (Tim:a  tinea  (Linnseus))  and  tho  Ide  (Idu«  idu*  (Linnaeus)), 
have  been  Introduced  into  America,  but  none  of  those  are  yet  well  established  anywhere. 
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A.  MMl  ta  abort,  wtUmal  <Wf »lua*4  aasmo .  fto  ajul 
OAapWfoailiJB  : 

a.  Air  bladder  •arromod*"!  |.)  many  roorolutioM  of  lb*  «a*y 


k.  Tfcrth  4-4,  or  1,  4-4.  ".  villi  fbll***  gTladlaa;  Mftev  aarf  aUffcl 

black.  r«, 

■.  Air  blaster  abov»  lb*  alio*  Mary  raaal,  m  aoaal  Ift  Mm 

<*KOSt>««T<iHI«.t  • 
r.  IaVotinal  canal  »lonral».  aaualty  a*«>  tba*  larko  lb»  l»«flb  «f  tb«  W^y .  b*«  I  *fv^ 
with  crlndlftjr  Mirfaio  «*ll  drtploaod.  a»rtl*4>»«ai  anally  Mart 
A  Torta  *-4,  atruagly  ^•mymtmd,  ball*  ■hapoJ ,  f  >4iMmfcn  ■ 

raatlal  ray»  ftrwally  tt^folofwl;  again  i*ty  «aa*JI  "aiana—.  J  C 

a\t  ToHb  S-'»  or  4  *► ;  dimat  fla  laaorlnl  |>o*«rt*«ry  ;  amah 
#.  *Wa4oliraarht»  m*mm  ,  few*  ja«>  Ala,  w»»  ****. 

trarUWtwW>ioj|iyrii?oriBg;biwlyolyfiio.  whmii        i*uo>f*«   *-: 
ml  famtuliranrbur  prvaral. 

/  Jam*  oarb  witb  a  cuaa alrauaay  to*i  «trnicb«-«4r<  b~c»y  b*b**    «~aa 
4  \  "tool,  MaatUb,  biwfcad,  aad  aVttft.  Ar»«Biu<  a   i*l 

/f.  Jawa  «ithii«t  horny  i«lal». 

f .  Lateral  lini»  f  i«aabj|a ;  radiav  alary  caaaal  raja  fir  w     an*:  iojm 

ay.  I.at*>ral  lin*  inr«mi|ilrU  ;  anal  baafe  «aw*1 .  arabm  aatam** 

<  ■»*>  ■••    1  * 
4aU  tWlh  4-4 .  .tonal  fin  nearly  b>mIbmi  ;  Java  ollbaat  lu*ay  »lai» 

a.  fir»t  ■  radiiuruUry )  ray  « f  doraal  ilraoVr,  flrmly  allaraod  i.<  In*  arat  *-*•  ..•»•< 
ray,  aa  nasal  among  fUbw*. 
t.  fcralaa  %»ry  una  II,  15  |o  72  la  lb*  lalrral  lino,  abkb  m  nm atHr 

Al«*naa.    1  a. 
m.  Arab*  larcor,  l'»  to  VI  in  |h«-  laloral  liar,  lit  am****- •    -  * 

a*,  Virol  •  radintt  nlary  /  ray  tif  <l<«ml  auaararfeal  »aUrx*4  aaal  Uaat. « ^t,  w  im  ■  ■ 
nirailiraa*  «Hb  tli#  ftrvf  i|#*flir|««j  ray. 

hiimna<    '  • 
er.  Intratiaal  tanal  «li»irt,  Im*  than  l«irr  ih<-  hngth  »(  lb*  I«jJi  .   i^riL  **«t^  -^a*    • 
l»U  ,  t«*tti  I  «ir  i  rutted  .  i  anii*<*r«'ua  or  fmtWy  m» 
■ri^'rHAB  i-«ri«  • 
>.  T**-fh  aarvly  !■•■  k^l.  *•!«•  ^r  all  i^  th«ai  a»«»lar,  Maal.  «*  «taat.|««lMtM^k  ■»  ' 
*-tilarc"l  and  i>l*fu«rly  Iran-  at"  ;  larv*.  n«r»  Aabaa 

I.  T»rih  1.  4  '.  .^  VS.  .• 

f    I  |.|a-rj««  n<-(  ir-iraiiilt  ,  n  >  l>«tlwU  Hit- ra&a  »»  •    :  » 

0    rp|«r  jaw  |ir<>frmrtil- .  n»a«tllary  »Hb  a  harwH  Hti«*aiiia   ix» 

II.  T»  •  III  •  S.  u|-|"-r  ja»  |»r«-ir«i  fiU.  *•-.*   •-  • 
jp    T»«  Ih  h'-'kr-l,  •l'tnltr,  tutbr  nf  th-fii  Hfifar.  lb*  gt\wfltmg  Mirfar*  if  |r*«»t 

r<>«  <-r  ru<Uiiiriitary. 
Uirrtai  1%  • 
m.   l/)»'f  j»w  n<«T»aIly  f  rm*»l,  Ibr  •l*-niar>  U«aw«r«r«a4,  IVa»  ftiaa  «ara    a*i--» 
«li*|t  at  tli«>  •>  nt|  d%«ia. 
a.  Txrth  i'i  Ih"  main  r»»w,  .'—.'>  (>r  4-.'i 

A'-l  Hfi,  t>-  Iiikj-I  «*>atral  Ana  iraunrraalr  r«ojaaV4,  tb»  ■>>■■  aa«BB< 
•  ».r  n  ,  |L.  nl.'r  ti.-t  f-  raiiric  a  wakb^  r»*lsT  ■  aav»I  t«w  »•«••- 
i  >.  » <ii  r.-  i  »:■»«•.  at   rt. 
f    Maii'Ur*  «iih  *  l«it.l .  |-r*aaalilUrM«|tf«tr»rttW. 

^    lUri'l  mi  nut*-,  i* -i  'jutt*  i*raiina\l .  laHb  «nb««l  fr  *Adv 
••if  i  .      'mUI  fla  •ymaaKftral.  IbJ  naliaa*t.iarv  *w» 
"  •  »  •  f  i    I  ,-r»*l!»  •£rlrlo|««|  |ka)<Tiii«    It. 


•  1  • 


*  Tli  ■  ••'t'faiiiilt     *•   '  >fr   r  ■     ir:    i  ■].    i«  •ttrvntrlt    hHir«jrn»<Mi      lbav   of  Ik*    %Bk*f>  aa 
!»!•!•>(  ii^rl'ii  >r- ■•■•'■.  ;■!■   «p  «  . .    'i.lt   %■  "r«*  .|  «,  (.Ttrit^M,  &a«l  ^ibaaa 
/**"  arr  *IUr*l  t>-  1 1.-  Ku  i  |«*n  <  W  <wf~4*«»«     TH»  t4K*ra«aa|  W' 
'//•■.    /  fArj  may  ba*o  tb?(»firr«,|f«|  fit*fa  uth««  b»r\>i^\*^a  r 
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qq.  Barbel  terminal ;  teeth  with  grinding  surface ;  caudal  fin 
unsymmetrical ;  the  upper  lobe  much  the  longer  in  the 
adult,  the  basal  caudal  rays  greatly  developed. 

POOONICHTHTB,  113. 

pp.  Maxillary  without  barbel. 

r.  Teeth  2-rowed;  usually  2  teeth  in  the  lesser  row. 

§.  Teeth  subconical,  scarcely  hooked,  sharp-edged,  wide  apart, 
the  long  limb  of  the  pharyngeal  bone  elongate ;  body 
elongate ;  mouth  large ;  lateral  line  complete. 

PTYCnOCHXtLUS,  114. 

«.  Teeth  compressed,  close-set,  strongly  hooked  ;  the  pharyn- 
geal bone  of  the  usual  form. 
t*  Caudal  peduncle  slender  and  elongate,  the  caudal  fin 
widely  forked,  its  basal  rudiments  much  devel- 
oped ;  scales  very  small ;  head  depressed  in  the 
adult.  Gila,  115. 

U.  Caudal  peduncle  stout ;  basal  rudiments  of  caudal 
little  developed.  Lxucxscrs,  116. 

it.  Teeth  1-rowed,  4-6  or  6-6. 

u.  Mouth  of  moderate  size  ;  teeth  entire. 

v.  Gill  rakers  short  and  small ;  body  not  much  com- 
pressed ;  anal  fin  short  in  American  species. 

BuTiLrs,  117. 

•v.  Gill  rakers  slender ;  body  much  compressed ;  anal  fin 

rather  long.  Luxilincs,  118. 

mi.  Mouth  extremely  small ;  teeth  serrate. 

Opsoposodus,  110. 

oo.  Abdomen  behind  ventral  fins  compressed  to  a  sharp  edge  over  which 
the  scales  do  not  pass ;  abdomen  in  front  of  ventrals,  rounded; 
anal  basis  elongate ;  dorsal  posterior ;  teeth  6-6,  serrate  or  entire. 

A  bra  Mis,  120. 
nm.  Teeth  in  the  main  row,  4-4,  the  lesser  row  often  absent ;  anal  basis  usually 
short, 
w.  Maxillary  without  barbels. 

x.  Upper  jaw  distinctly  protractile. 

y.  Seal  on  comparatively  large,  30  to  60  in  lateral  line. 

*.  Jaws  each  with  a  hardened  bony  sheath  ;  first  ray  of  dorsal 
spine  like,  connected  by  membrane  with  the  first  devel- 
oped ray;  teoth  4-4.  Cochloonathus,  121. 
nz.  Jaws  without  bony  sheath. 

a'.  Lower  jaw  with  the  lip  thin  or  obsolete,  not  devel- 
oped as  a  fleshy  lobe  on  each  side  at  base ;  scales 
large,  30  to  60. 
6'.  Mandible,  interopercle,  and  suboperclo  not  cav- 
ernous. 
<?.  First  (rudimentary)  ray  of  dorsal  simple, 
detached  from  the  first  developed  ray,  to 
which  it  is  connected  by  membrane  (pre- 
cisely as  in  Pimejthale*  and  Cochlognathu*)\ 
a  conspicuous    black    spot  on  front  of 

dorsal  and  on  base  of  caudal. 

Cliola,  122. 

ec/.  First  simple  ray  of  dorsal  rudimentary  and 

closely  adnato  to  the  first  branched  ray 

(as  usual  in  the  family).     Notropis,  123. 

W.    Mandible,    interopercle,    and    suborbital   with 

conspicuous,  externally  visible,  cavernous 

chambers  ;  teeth  1,  4-4,  0 ;  scales  large. 

EaicvMBA,  124. 


1*04  Bulletin  ./,-,  United  States  Xatumul  Muiemm. 


•#/.    VuWtt  )*«  •  ilk  la*  li|>  ■!»•  ■  i>  i*4  ■>»*•»•• 

tea  m4-  .   UHfc  4-4 .     I  nai    a*U-     -       •  .    • 

r»lh»r  •«*!!.  f«>  i    •«  ?"*■««      • 

|pv.  ft  »lr«  «*rv  •null,  •  '•  i    >•  >ti  i»i.  ••.;••     •■  .1 .        j  • 

»uliUnp'  .    Mllitlth  ft*fcftl|.  lti«  M|l*f      ft*        'it;-  •. 

I.. lb  4-4  !•.■•. 

ws    •  n«-r  >*•  Bi4  |>r*>Crm'  lit*     \*\*  !!«•♦.»     i.«|i   •     -  f  •" 

•  nh  utinutf-««-*U«,  ir-ib  MM*!).  |.  •  4   :  l    •%.     . 

•nr.  M*tll'*r*  «illi  *  «ni«ll  fj*ii<»l  «l  •  r  i»»»r  id  •  «t»»*»  »? 

■I     l*?«  mjtiiUi  !•■•  i>  -I  |<r<4rm>  f  il>      1»»  f  ••<.«■»  •«»*  •*•»>*  *» 

4   4.  'Z,  *ir«U««ni«1l.   lu*«*l  |««w>r-   *  I.  *   ••   ■•  « 

Af     l*r<  uiAi  iII*n*-«  |>ri*lrtM-|iW   ■  rmt»'j  ;■  «••#■-!  i     »fc  ■   •  ««t*a>       •    ■ 
narr  >w  frvuuiu 
*'    *•*!••  «<tj  miiaH,  ««•  !«•  «»  in  l«i*t»!   Iih*      .»••».       »• 
In  ••nt|il>l*  .  >l*>r»ftl  |*«l»  ft-r  l>  ••-•   . 

#•'    jt  «!»•  Iar^« ,  1*  tn  «l  >r»*l  r*i*-li »■•     i*t*«ft         •      ■«    •    - 

/'.   Tr-tll  I  4,  uf    I.   4   4     I      r  ••.   it-    J.^-»«    r    m    m      .    I  ■ 
!■•■  r«-  tli •!■  I  ll««  *«   •    ' 

/'    T*»l»i  uao*ll»   :,    4  4.  JS.  Ik*  law-r   f  «    •».*.   -  m  -i     -  - 
than  .' 

l»»rt«  I  #■■  t  ■,«i»i»  |«  r«i>it**l.  <       •• 

■//    fir**!  ■••  r>  •«!««•  flan* tr«.|  •!•■«■     «-.■■*.  «  ■     (- 

lk(iurf»r  .  I-**!-*!  i<mtib«!        fiftTi      i       .    . 

Bli»jLi*Mt«  t 

■•«■.  I^-»«r  j«w  ■ni(ul«rlj  r  rm*»l.  lb*  a* alar*  tan****  |«r»:i«>t    **  *«:  '  «■  it . 
vl.oli'  Ifiiglh 
V.  I'n-awxillari-t,  n<»t  f.r«'lr*-lil«  .  n*bhliU  with  •4>>*n«f>  -*-■-*•  *«■**.  •  .  •• 
•"•«  h  u>  •!  Ill**  I**-     t«w(h  I,  4  4,  ••  >jf  I  .  !»■•  l*rt*J     »  k  ••  ■&  •  &*•»!• 

tv   <i   ■••    ft 

Pi  A>'»rrrai«  *' 
II    IhiTtol  flu  "li-rl,  |*«*t«ri"t,  with  «  •tf..r.»'  •!"&*.    ••nlj.«r-|     f  ^  tt.«  ;.-i»«     »  -.i-  .. 

•  |i»fiCilu>lllial   „T    ■  *  ••  •  f  II       i»i!»  r      f  .  i'.-.*r  *     »  !•  r      f  0-«  t«-.f  r  ■,)  •  i.«  •>!  v  f  > 
1«»It  ;  lw»h  I.--  *.«-!.  v»i!*.-  -it  iifrti.-l.riC  *w'a     .  i'i  J  r-  ■■« 
i'.   TV»I>  » ilh  ftin  *ll  -    »-••.  !«**  lit  -,  *■  I.  •,  i.  »  l*f!«»ift  I  i>    :•   t.  • 

it  .    Ikftl)  •*-»!■  \><*m;  !•-  !  ■    -,  I   *.  .' 

j\   M»*illirT  »Hl.     it|.»r»-l  «»     .     " 

jy\  MUxilUr>  «iDi  »  l-^r1- I  |*i  •      r»t«    . 

ioo.  CAMP0ST0MA.  Aira^i/. 
!.St«»nk  Kiili  into. 

'•rt«|> •«)•>*•. i,  A«iA*>ir.   \n.t-r    J  »»*t?i    >  .     \ri«.  1^"    -I",  ■.  j-  ■*  .'*   '. 

lUxly  miMlrrati'ly  i-Ioii^-it*-,  iiitl**  ••tfii|»Fr»*»^«-«l.     M«»uth  riorru*!.  tr.«  j*»* 
v»  ith  thick  lip-  ami  rmlinit  nt  «'l"a  liard  »ln.4tli     rn*ina\i!lari«<»  \*r-  \r+r:.  « 
no  li.irlM*l.      T«'<>th   1-1.  mi    1.  l-l.  ".  «;tli  uUIii|iif  i^riinliiij"  nurfa«*-.  *:..!  a 
nli^ht  h«Nik  on   1  «»r  'J  t«-i'tlt.     An    l»ia«ltlcr  **u«|iriii|tMi  in    tlic  aT»:«in    •.* 
ra\  ity,  ami  fiit  if «-J \  *urr«»ui;.li'«l  fix  uuiiy  rotiMiliituiiia  of  thr  )i»ti^  ai.v  - :. 
tary  calial,  wliu'li   i«»  »»  t«»  I*  1:im«>h  tin*  tutal  Ifii^th  nf  thr  \»*\\  :  <»i*  ■« 
niiiiilailv  iiitli>«4«l  h\  tl.i  a!iti.«  !itat\  i.iual.     iVritoiifiim  Mark.     !**«  ;•:  ■ 
hrahchl.*'  |Ht-»riil .      Sciiri  Hi*-«It-!  :»!«•.     I.atcrallllif*  |ifrM*tit.     l*i*;^i!  iir  •<    . 
ovrr  vviitraU      Aii;il  -in»r t .     N»>  »»|»:n«'H.      Ht*rhi\ urnu*.     >4'\u«l  ili:t«'rr:.  *■• 
wty  jjTrat.  tlif  in  il«-i  In  :ii^  i*..vi-r«'<l  with  Iarj»r  tulnrrlra  in  «pnn,;       1  ^- 
mii^ular  ananm*tin  n*  <t  tl.<*  n.t«-»tnn^  m  t  elation  to  thr  air  l»iaiM-r    • 
|MTtiliar  to  '  'i.iiHji"«fi'iu<j  .»ihm:i^  ull  ktiowu  ti«he«.     Size  aioderate.     »*-»-, 
ciinc:  <r-uu*it  mouth* 
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a.  8calra  in  lateral  line  about  73. 

b.  Length  of  top  of  head  §  distance  to  origin  of  dorsal  fin;  mouth  rather  large,  maxillary 

not  quite  reaching  the  eye.  ornatum,  326. 

N>.  Length  of  top  of  head  %  distance  to  origin  of  dorsal  fin;  month  smaller,  maxillary 

reaching  Tertical  from  anterior  nostril.  pricei,  327. 

cm.  Scales  in  lateral  line  49  to  56.  ahomalcm,  328. 

aaa.  8cales  larger,  45  to  47  in  lateral  line.  forxosulum,  329. 

826.  CAMP08T0MA  ORNATUM,  Girard. 

Head  3};  depth  4;  eye  4.  D.  8;  A.  8;  lateral  line  72;  41  before  dorsal. 
Body  rather  stout;  head  moderate,  the  snout  projecting  and  somewhat 
acute;  mouth  small,  the  maxillary  not  reaching  to  front  of  eye.  Colora- 
tion of  male,  brilliant,  precisely  as  in  C.  anomalum,  the  scales  of  back 
mottled.  Like  C.  anomalum  in  all  respects  except  the  muoh  smaller  scales. 
Chihuahua  River,  Mexico.  Our  specimens  obtained  recently  by  A.  J. 
Wool  man.    {omatus,  adorned.) 

Otmpottoma  ornatum,  Girard,  Proc.  Ac.  Nat.  Set.  Phila.,  1856, 176,  Chihuahua  River,  Mexico. 
(Type,  No.  77.    Coll.  J.  Potts.)    GCnthkr,  Cat.,  ni,  183, 1868 ;  Jordan  ft  Gilbert,  Synopsis,  149, 
1883. 

SS7.  CAMP08T0HA  PRICEI,  Jordan  ft  Thoburn,  new  species. 

Head  3$  in  adult  male;  depth  4;  eye  5|;  D.  8;  A.  8;  scales  10-75-9,  32 
before  dorsal ;  teeth  4-4.  Body  stout,  moderately  compressed ;  head  large, 
couical,  with  large  tubercles,  each  with  a  central  spine;  mouth  small, 
maxillary  reaching  vertical  from  anterior  nostril,  f  distance  to  eye,  or  3i 
in  head.  Dorsal  fin  opposite  ventrals,  its  first  ray  i  distance  from  snout  to 
base  of  caudal ;  anal  basis  short,  3  in  head.  Length  of  top  of  head  nearly 
half  distance  /rom  tip  of  snout  to  origin  of  dorsal  ($  in  ornatum).  Scales 
rather  small,  deep,  somewhat  crowded  anteriorly.  Color  as  in  C.  anoma- 
lum; brown i all,  with  brassy  luster  on  back  and  sides;  scales  above  pro- 
fusely speckled  with  black,  the  color  arranged  in  longitudinal  bands, 
quite  evident  back  of1  the  dorsal;  less  black  below;  a  vertical  black  band 
behind  opercle;  a  distinct  black  spot  at  base  of  caudal;  a  broad  band  of 
black  across  dorsal  fin,  and  traces  of  a  similar  band  on  anal;  fins  all 
Hushed  with  red  (in  spring  males).  Very  close  to  C.  ornatum  of  the  Chi- 
huahua Kiver;  the  head  longer,  the  snout  longer,  and  the  mouth  and  eye 
smaller.  Springs  in  the  Chiricahua  Mountains  in  Southern  Arizona,  trib- 
utary to  the  Kio  Yaqui,  locally  very  abundant.  The  waters  of  these 
springs  are  lost  on  the  desert,  very  rarely  overflowing  into  the  river.  The 
type  a  single  specimen,  3£  inches  long,  taken  by  Mr.  W.  W.  Price,  in 
KuckerT'anou,  Chiricahua  Mountains,  in  southern  Arizona.  (Named  for 
William  Wightraan  Price.)     (Type,  No.  1552,  L.  S.  Jr.  Univ.  Mus.) 

328.  CAMPOSTOXA  ANOMAM'M  (Raflnesqne). 

(Stose-roller;  .Stomk-li'oosr;  Steel-backed  Chub  ;  Mammy;  Docqh-brlly.) 

Head  4};  depth  4*.  D.  8;  A.  7;  scales 7-53-8;  teeth  4-4, or  1,4-4,0.  Body 
stontish,  moderately  compressed,  the  antedorsal  region  becoming  swollen 
and  prominent  in  the  adult.  Snout  moderately  decurved.  Scales  deep,  rather 
small,  and  crowded  anteriorly ;  maxillary  not  reaching  to  opposite  the 
front  of  the  eye.    Color  brownish,  with  a  brassy  luster  above,  the  scales 
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more  or  less  mottled  with  dark;  a  dusky  vertical  bar  behind  the  operate; 
dorsal  and  anal  fins  each  with  a  dusky  crossbar  about  half  way  up,  the 
rest  of  the  fin  olivaceous  in  females,  fiery  red  in  the  males  in  the  spring ; 
iris  orange  in  males.  Males  in  the  spring  with  the  head  and  often  the 
whole  body  covered  with  large  rounded  tubercles.  In  no  other  Cyprinoid 
are  these  nuptial  appendages  so  extensively  developed.  Extremely  var- 
iable, the  young  very  different  in  appearance  from  the  old  males. 
Length  6  to  8  inches.  Central  New  York  to  Tennessee,  Wyoming,  and 
Texas;  everywhere  abundant  in  deep  or  still  places  in  small  streams,  run- 
ning up  small  brooks  to  spawn  in  spring.  Herbivorous.  One  of  the  most 
interesting  and  curious  of  our  fishes.    (anomaluB,  extraordinary.) 

Rutiht*  cmomalits,  IUriNEfiQi'E,  Ichth.  Oh.,  52,  1820,  Licking  River,  Kentucky. 

Catotttonm*  vtehmotus,  Rafinesque,  Ic   th.  Ob.,  58, 1820,  Ohio  River. 

ExoglotsHtn  apinicephalum,  Ouvier  «fc  Valenciennes,  xvn,  489, 1844,  -Wabash  River. 

Leucucus  prolixity  Stores,  Proc.  Dost.  Soc.  Nat.  Hist.,  July,  1845,  Alabama. 

Ejcogbxwm  dubium,  Kirtland,  Journ.  Bout.  Soc.  Nat.  Hist.,  v,  1845,  272,  Yellow  Creek,  Ohio. 

Chondmstoma  pullum,  AaAtiSiz,  Amer.  Journ.  Sci.  Arts,  1854,  357,  Burlington,  Iowa.  (Coll. 
Dr.  J.  II.  Rausch.) 

Campostotua  mumfam,  <;irard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1856,  176,  Cadereita,  and  near  Mon- 
terey, New  Leon.    (Type,  No.  75.    Coll.  Lieut.  Conch.) 

Campostovui  caUiptcryx,  flora,  Proc.  Ac.  Nat  Sci.  Phila.,  1864,  284,  Flint  River,  Michigan. 
(Coll.  Prof.  Manly  Miles.) 

CampoMoma  mnrnvjrtt$y  Copk,  I.  c,  284,  Bruce,  Michigan.    (Coll.  Miles.) 

Campontoma  gvbionitini,  Cope,  I.  c,  284,  Bruce  and  Grosse  Isle,  Michigan.    (Coll.  Mllee.) 

Campotitoma  hippop$t  Cope,  /.  c,  284,  Platte  River,  Nebraaka.    (Coll.  Dr.  W.  A.  Hammond.) 

CiunpoMoma  anomalum,  Agassis,  Amer.  Journ.  Sci.  Arte,  1855,  218;  Jordan  6  Gilbert,  Synopsis, 
149,  1883. 

Campostoma  dubium,  Gf  NTHER,  Cat.,  vn,  183,  1868. 

Oampttdoma  prolixum,  Jordan  &  Gilbert,  Synopsis,  150,  1883;  this  name  applied  to  southern 
specimens  in  which  the  teeth  are  usually  1,  4-4,  0. 

329.  CAMPOSTOMA  F0RM0SULUM,  Girard. 

Head  4;  depth  4|.  D.  8;  A.  7;  scales  46.  Head  short  and  blunt,  with 
broad,  projecting  snout.  Grayish  above,  whitish  below ;  sides  more  or  less 
marmorate ;  a  black  patch  at  base  of  caudal  fin  and  one  on  the  dorsal.  San 
Antonio  River  to  the  Bio  Grande,  {formosulum,  diminutive  of  formonw, 
pretty.) 

Campottoma  formonthmi,  Girard,  Froc.  Ac.  Nat.  Sci.  Phila.,  1850, 176,  Rio  Sabinal,  near  San 
Antonio,  Texas.  (Type,  No.  70.  Coll.  Dr.  Kounorly.)  Girard,  U.  S.  &  Hex.  Bound. 
Surv.,  Zool.,  41,  pi.  xxv,  figs.  5-8,  1859  ;  Jordan  &  Gilbkrt,  Synopsis,  160, 1883. 

ioi.  ORTHODON,  Girard. 

OrOtodon,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1856,  182,  (microlcpidota). 

Body  elongate.  Jaws  normal,  the  upper  protractile,  the  lower  sharp- 
edged,  with  a  knob  at  the  symphysis ;  no  barbel.  Teeth  6-6  or  6-5,  much 
compressed,  lancet-shaped,  erect,  nearly  straight.  Upper  limb  of  the 
pharyngeal  bone  very  broad  and  concave,  separated  by  a  deep  notch  from 
the  dentigerous  portion,  the  bone  thin  and  brittle.  Intestinal  canal  elon- 
gate,about  7  times  the  length  of  the  fish;  peritoneum  black;  soalee  small; 
lateral  line  present.  Dorsal  fin  opposite  ventrals.  Basal  rays  of  caudal 
largely  developed.  Anal  basis  short.  Peeu  do  branchiae  none.  Gill  rakers 
moderate,  clavate,  the  inner  edge  fringed.    Sice  large.    This  genua  ii 
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related  to  the  European  genus,  Ckondroetotna,  differing  chiefly  in  the 
.tbsence  of  peendobranohi »  and  of  the  horny  mandibular  plate.  (6p0df, 
straight;  bdoix,  tooth.) 

MO.  OBTHODON  MICROLBPlDOTtJS  (Ayret). 
(Black-fur.) 

Head  4;  depth  4*.  D.  9;  A.  8;  scales  21-105-12;  Vert.  24+20.  Teeth 
6-6  or  6-5,  very  long.  Body  elongate,  not  much  compressed.  Head  mod- 
erate, flattish  above,  with  two  bony  ridges ;  snout  very  broad ;  eye  small, 
about  half  length  of  snout.  Mouth  terminal,  somewhat  oblique,  broad, 
the  maxillary  not  extending  to  the  eye.  Fins  rather  large;  the  caudal 
strong.  Lateral  line  decurved.  Coloration  plain  olivaceous,  paler  below. 
Size  large.  Length  12  to  16  inches.  Lower  Saoramento  and  San  Joaquin 
rivers  and  neighboring  streams;  locally  abundant  in  quiet  waters. 
( fuKpoXemdordCf  small-scaled . ) 

Gila  microUpidota,  Aran,  Proc.  Cal.  Ac.  Nat.  8ci.,  1, 21, 1866,  Sacramento  and  San  Joaquin 

rivers,  California.    (Coll.  W.  0.  Ay  res.) 
Ortkodtm  mirrotepidoiuM,  Gibabd,  Pac  B.  B.  Burr.,  Fish.,  437,  pi,  uu,  fig.  1-4,  1868;  G0NTHBB, 

Oat,  vii,  276, 1866 ;  Jobbax  ft  Gilbkit,  Synopsis,  162, 1883. 

102.  OXYGENEUM,  Forbes. 

Oarfgnmm,  Fobbbs,  Bull.  111.  Lab.  Nat  Hist.,  1866, 136,  {puletndcntum). 

Body  elongate,  sab  terete;  head  small,  oonioal ;  mouth  large,  terminal ; 
upper  jaw  protractile,  with  fleshy  lips;  lower  jaw  thin,  with  sharp,  hard 
edge;  no  pseudobranchife ;  scales  rather  small;  lateral  line  complete. 
Alimentary  canal  elongate,  more  than  twice  length  of  body ;  teeth  4-5  or 
5-5,  in  one  row,  not  strongly  hooked;  peritoneum  black.  Herbivorous 
species  of  small  size.    (ofi>c,  sharp;  y£wc,  chin.) 

881.  OXYGENEUM  PULYEBULENTUM,  Forbes. 

Head  4£ ;  depth  5 ;  eye  4.  D.  8 ;  A.  7.  Lateral  line  63 ;  31  scales  before 
the  dorsal.  ft>rm  of  Moxosloma;  head  small,  conical;  mouth  large, 
terminal;  gill  rakers  slender.  Breast  scaly.  Dorsal  fin  high.  Color 
pale,  the  back  and  sides  dusted  with  dark  specks.  Length  2i  inches. 
Illinois  River.    (Forbes.)    (pulverulentun,  dusted.) 

Qzw**mm  ptUvenUmtHm,  Fobbbs,  Bull.  111.  Lab.  Nat.  Hilt.,  1886,  136,  Illinois  River.    (Coll. 
Forbes.)    Jobi>am,  Man.  Vertebrates,  Ed.  v,  62, 1890. 

103.  ACROCHEILUS,  Agassiz. 
(Chisel-mouths.) 

Acroch*Utu,  Aoassiz,  Amor.  Joorn.  Sci.  Arts,  1866,  211,  (aluiaceua). 

Body  elongate,  little  compressed.  Each  jaw  with  a  large,  straight, 
horny  plate,  sharp  externally  and  very  conspicuous.  Upper  jaw  pro- 
tractile; no  barbel.  Teeth  4-5,  stout,  hooked,  with  broad  masticatory 
surface.  Intestinal  canal  elongate;  peritoneum  black.  Pseudobrancbise 
present.  Scales  small,  loosely  imbricated.  Lateral  line  present.  Dorsal 
fin  slightly  behind  ventrals.  Anal  basis  moderate.  Caudal  fin  broad,  its 
rudimentary  rays  recurrent  on  the  caudal  peduncle.  Size  rather  large. 
A  single  species,  American,    {ukpoc,  sharp ;  *«Aor,  lip.) 


208  Bulletin  «//,  United  States  National  Afmsrmm. 


IIS.   M'MtM  HKILI'H  AM  TAtYl  H,  Apmi  *  fwims 

Head  4J:  depth  I:  eye  f.J.     1>    10:  A.  «♦:  aralr.  -.*■-*-.- lft     TWit  1  * 
hooked,  Home  what  cluh-nhaped,  with  a  broad  jrn  tiding  •urf*r«      I—;  ■ 
elongate,  not  iniirh  compreMied  :  caudal  |»edunrle  \rt\  long  a*i«!  ■  **■!#• 
nearly  terete.     Head  moderate,  hlimtiiih.  tlir  profile  founded,  it*  . l*.*- 
orbital  apace  ntrougly  convex.     Mouth  horizontal.  •ubinfpri«»r,  •**»•.  if  !»• 
by  the  broad,  blunt  Miout,  it*  breadth  considerable,  hul   the   pvai     L». 
not  extending  fur  hark,  to  op|Mi*ite  the  front  of  the  r\r      I'pprr  ;»•  ;  • . 
tractile,  co\e red  with  a  lleahy  lip,  inmda  of  which  is  a  •n.all,  «sr»  xi: 
cartilaginous  plat**,  nimilar  to  that  mi  the  lower  jaw.  hut  iii-irr.  •&*.*- 
and  not  evident  externally;  lower  lip  covered  with  a  linn  cart ilaf  t«--x.t 
plate,  nharp  extermiUy,  the  up|ier  mi r fare  being  forrucd  hi    it*  n*«*x 
edge.     1  he  tratiftverite  width  of  thin  plate  m  twtwren   I  ami  *•  t:ifa»«   .*• 
(longitudinal'  hreadth;  the  plate  extend*  m  nearl>  a  «fra.gbt  ltu#  f~.« 
one  angle  of  the  nionfh  to  the  other:  it*  traiisternr  width  i*  r«fC.tA«a««£ 
21  time*  in  length  of  head.     Kye  rather  large.  If  in  •nout.  it«  *».**. a 
anterior  and  not  high  up, 'JJ  in  ititerorbital  *pace.     I»or*al  l<«ug.  r»!i»? 
low,  itfi  firM  rav  jnM  behind  tirwt  ruv  of  ventral*,  midwai  brtwe*t*  m.  it 
aud  middle  of  haw  of  caudal :  caudal  tin  very  long,  the  l»»tw«  *»-.yt  *•  -.» 
louger  than   head,   widely   forked,  the  arce«uMiry   rat*  at   it*   )•*•»   in 
numeroii*  ami  recur  nut  on  the  caudal  peduncle:  al»out  ■»  of  iL#«r  ».*' 
be  dintingumht-d  on  each  Hide  of  the  tin.     Anal  tin  ratlin  largr     wt: -»  • 
broad,   teaching   \i-nt.       lVct<»tai*   moderate,   not   reaching   tw.-t.k.;.l«   ..: 
the  di*»tnu<«>  to  the  \flitiaN       Si  -ah-*  ijilite  Mllall.  %oinr»  !.at   •:i.i«*!:*'. 
the  hkili,  \vt\   1imi«m'j\   inihi  MMtf«l.  tlii'«\po*«'d   *urfa<<*  '.i'l.^r:  \ '  .*■.   L  „■ 
profu»<-]\  punctate:   *<|u:wi;at  j«»n  «| n  1  f •*  irregular.     Tin*  *f-a.««  •-..  *.>:  ■ 
hack  and  Im*I1\  than  «»n  inlr-,  moM  r\|Mi*«*d  on  caudal  |»rd'i*.«  .•        I.  at*.'*, 
line  much  dfcurvcd.     Culm  iti«»n    \*x\  datk:  lielly    paVr.   !.  it  :.«a?'i  a 
part*  of  the  h«»d\  xtuMcd  with  minute  dark  |Miint*.     |Vr  ■?«»•.»■•.•:»  * '.a*  i. 
mteMinen  nun  li  •  iimgatc.  u*u.» !  1  >  ti!I«d  w  ith  \eg*  tabic  •ul*ta:*r*<      l^n^n 
11!  iurheti.     L«i-Aer  t,«i!umhia  Ki\er  and  trihiitarit  ■,  at  far  up  at  >}*Aar* 
and  Shimhotir  Fall*:  Ii>cally  ahuudant.     (u/«fii«r«#,  lratber\.t 

Pai:«  •!.!  w*:i4  Wa::«  k.vcr   «.  \  -1 , , .  ,i .  »llt  .-f  ,  j  n  11  h  t   1    -  >»t  ■  ^ , 

104.   LAVINIA,  <iirard. 

IwmIv  e!Iiptic:il.  i'l.\  it««l.  u.««dcrately  cipfupre^v^l,  rapidly  rnr.trar:#%i 
t«>  th«*  hletidfi  caudal  ptdui>c!«>  Hf.nl  Mtiall.  corneal.  Mouth  UiiHirra:*' 
terminal.  nl»l:.;in:  t>n«  !..;\i-r  jaw  it.i  iudi-d  S«'ale»  mtnlerate.  nut  f'>«^  « 
iiiihiii'atfd.  tli»*  t-\|Mi^i,|  ^ul'.it^  H<itin-w  hat  hexagonal.  1.a!«-ta!  .  :• 
d»Tnr\i'd.  cntiipli-ti*.  1m  !!v  l»«-hiiid  central*  entirrly  *r*l«l  ls>r*a'  r. 
wrli  Wliiud  xititi.tN.  iti  l.k«t  ra\  iu«»t  111  frmit  uf  beginning  «»f  ai.a.' 
whii  h  i»  ratht't  cUdi^ati*  r.m.l.il  li'i  ittth*  lorked.  \\m  ludiinrUtarT  ' ■a«a 
ra>-  much  iiicn-a*»  «l  in  innnU-r  ami  \«tv  utrotig.  Inteatilial  raLal  r  1. 
tfatr.  li  tiinvn  the  t « •  t a  1  W- n g t U  u f  t Ue  ti»U ;  \w?i \\oucum  ^axV .    *\««\V  V- o  «x 
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5-5,  scarcely  hooked,  cultriform,  with  rather  brdad  but  shallow  grinding 
surface,  the  largest  standing  up  well  above  the  surface  of  the  bone.  Gill 
rakers  rather  long  and  slender;  pseudobranohife  large.  Size  large  One 
species.  American.  (Lavinia,  a  classical  name,  without  special  applica- 
tion to  these  fishes.) 

SSS.  LAYINIA  KXILICAUDA,  Baird  &  Girard. 

(Hitch;  Chi  or  Chigh.) 

Head  4|;  depth  3£;  eye  4.  D.  10;  A.  12;  scales  13-64^8;  teeth  4-5  or 
5-5.  Body  deep,  compressed,  tapering  to  the  caudal  peduncle,  which  is 
very  slender.  Upper  lip  on  the  level  of  the  lower  part  of  the  pupil,  the 
maxillary  falling  short  of  the  eye.  Preorbital  short  and  deep ;  suborbital 
moderate.  Eye  rather  large,  anterior.  Scales  rather  large,  42  in  front  of 
dorsal.  Dorsal  fin  rather  small;  pectorals  short;  anal  high  and  long; 
caudal  well  forked,  its  rudimentary  rays  strong,  about  ten  in  number. 
Color  dark  above,  sides  somewhat  silvery;  scales  with  dark  specks. 
Length  12  inches.  Streams  of  the  Coast  Range  about  San  Francisco  and 
Monterey,  locally  common  as  far  north  as  Clear  Lake,  (exilis,  slender; 
oauda,  tail.) 

Larimia  erMcauda,  Baibd  and  Gisard,  Proc.  Ac.  Nat.  Scl.  Phi  la.,  1854, 137,  Sacramento  River, 
California.  (Type,  Nos.  207  and  209.  Coll.  Heennann.)  Guard,  Pac.  R.  B.  Sunr.,  x,  241, 
1858.    Jordan  A  Gilbkrt,  8ynop8iu,  153, 1883. 

Larimia  karen<puy  Girard,  Proc.  Ac.  Nat.  Scl.  Phila.,  1866,  184,  Monterey,  California.  (Type, 
No.  210.    Coll.  A.  8  Taylor.) 

Lewciacmt  exUicauda,  GCntheb,  Cat,  TH,  248,  1868.  , 

105.  CHROSOMUS,  Rafinesque. 

Cknmmtu*,  Raftnebque,  Ichth.  Oh.,  47,  1820,  (erythrogader). 

Body  moderately  elongate,  little  compressed.  Jaws  normal ;  no  barbel ; 
teeth  5-5  or  4-5,  moderately  hooked,  with  well-marked  grinding  surface. 
Alimentary  canal  elongate,  about  twice  as  long  as  body;  peritoneum 
black.  Scales  very  small.  Lateral  line  short  or  wanting.  Dorsal  behind 
ventrals;  anal  basis  short.  Size  small.  Colors  in  spring  brilliant,  the 
pigment  bright  red.  This  genus  is  of  somewhat  doubtful  relationship, 
and  shows  many  analogies  with  the  subgenus  Phoxinu*  under  Leudscus. 
(ifnoTf  color;  au)fiaf  body.) 

a.  Lower  black  lateral  baud  extending  backward  to  baae  of  caudal. 

b.  Lower  black  baud  ending  in  a  black  apot.  krtthrog  aster,  "X\4. 

M».  Lower  black  band  broader,  and  not  ending  in  a  black  spot.  dakutkxkik,  :i .'«."». 

uu.  Lower  black  lateral  band  extending  downward  and  backward,  ending  above  bairn  of  anal, 

the  upper  band  formiug  the  black  caudal  spot,  urea*,  S.m. 

SS4.  CH BOSOM IS  KBYTHBOU  ASTER,  Raflnceque. 
(Red-bellied  Dace.) 

Head  4;  depth  4.  D.  7;  A.  8;  scales  10-85-10;  teeth  usually  5-5.  Body 
oblong,  little  compressed,  tapering  each  way  from  the  middle.  Head 
moderate,  rather  pointed.  Mouth  moderate,  terminal,  oblique,  the  jaws 
about  equal.     Fins  rather  small ;   the  dorsal  and-  anal  high  and  short ; 
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caudal  long.    Scale*  quite  ■mall,  firmly  at  Cached,  bat  not  amawfc  :••*. 
cated.     Lateral   line  developed  leaa  than  half  the  length  of  t%m  W*  • 
Colur  browniiih  olive,  with  a  du»ky  doraal  line  and  often  eoea*  l^i«i 
spots;  two  black  lateral  baii«U  Dearly  parallel,  the  one  frvea  lb*  *fyr 
allele  of  the  o|»errle  Mraight  to  the  caudal,  sometime*  broken   :at*  aa*** 
behind,  the  lower  broader,  extending  from  snout  through  my.  e-«f *«4 
downward  along  the  belly  ami  ex  tending  to  the  caudal,  where  it  **4*   1 
a  black  spot;  between  theae  hands  a  bright,  til«er>   area.   Uili  w*»» 
the  lower  baud  abruptly  silver*  ;  female*  obscurely  marked      Mms    j 
spring  with  the  lielly  and  the  in  ten  pec©  between  the  lateral  '-iT-t-  W.{tt 
ecarlet;    bases  of  the  \ertical  tins  aleo  ecarlet ;  in   high  r»lurei«««   !*• 
body  Uever>  where  minutely  tuberculate  and  the  fine  ere  bright  y«i#w 
Length  2  to  3  inch™.    Ohio  and  Michigan  to  Iowa  and  Nertfcrra  k+ 
l»ama ;  aleo  comuion  at  Kreeport.  Maine,  ( Kendall  end  Smith  ■     A*»a*4*a'. 
iu  small  clear  streams:  one  of  the  most  beautiful  of  our  fishce.  mm\ 
attractive  in  aquaria.     ( '",>»'>*< ,  red :  >ii*-'fjit  Wily,  i 

l.mjrtlmt  nr  «  V*wm  »y*i  "jM*".  lU»l*t*jt  »,  Irhlh    I  Hi  .  #7,  1*9*.  Obi*  RlVff 
(***«mM  |,rr4..yiMlr*a  J  .»!•»*.    WftU      Yrrt  .    E4     I,  JM.  |*T4.  WaltS    KlV«ff      1*«J 

J«*nlaa. ) 
iMMtimrrjAnuft**.  KlBTLOI>,  lhal    J«ttrn.  S'at    lllrt  ,  l«.  3.  IM4 
l*mr*rms*rfthr—/>ul*r,  «.f  «THI» .  «•!  .  HI.  -47,  1«A» 
ClrmMiM  fwylknmfi^rt,  J    *!»»*  A  <»IIM  BT.  «Tb<  >{•!•,  1  Vl.  INQ.  I  '»rl.  •  >*».  *»%»  ,  •»*.     II 


Represented  in  the  SuiqiiehannaKiver  by 

Site.  «  HHOMiai  %  KftlTHftOfcUtTfcR  E«e>  •  ..f 

Head  I;  depth  ."».     1>.  * :  A.  *.     lateral  line  77;  teeth  ."•  ."■      Iw-li  •  .- 

derer  than    the   prert»diug:  the   lateral   hue   lee*  difttiSirt.  ..ft#r.  »•  :  ■• 

wanting.     Mali*  with  the  two  black  lateral  band*  uniting  on  1:**  i  *     .» 

|ieduiiclc,    tin*    lower    broader    and    decurved.   the    opi«*r    nar?*. •    *    . 

iitraight.     I.<eugth  IN  it"'"*"*      Su»qtiehanue  Uiver.     i  *-» .  •ui<r.w 

(V*mpi  #.«,  •    ti.  Pr  -     A      Nil    *•  i    Pi  ;!*  .  1«-1.  '>ti.  M«»hoppcn  Cr*i>t    S«»q««>*.f  •..» 
County,  Pcnr-.iylvania     «    n,  <  jj-c.  Pri»i»  ,  5*1,  I  v.*  .  J.  ti»««  4  '«it£t»t.  e*hf«B   .<« 


M.  <  HkOMl«t  H  DlkOTES«J«l.  C^ronati  A  «Vt 

Head  .V  :  depth  I*  :  e\e  :<f  :  Miout  If.     I>.  M;  A.  *:  eralee  ei-»ot   ■■     .4 
in  a  crois  «erie*  *.  teeth   l-l.  with  slight  grinding  mirface.     lUidi  xt#w*4*- 
atrlv  fttout,  h«*.id  ln-a\  v.  « .itnl.il  i>e«ltiiiole  nhorter  thau  in  rrlatetl  9p*r,~* 
Kye  moderate:  iiitrroibitul  width  'Mn  head      Mouth  »maU  ai.d  ••bli^s* 
iua\illai\  »dit>it.  ii'»t  nrarlv  rcurhing  \ertical  at  front  of  nr.  it*   >trv, 
1*  in  r\ «•  ;  ]u«et  j.i\\    pro|r<-(in^:  tnm  moderate;  height  of  dur**l    !•    *. 
head,   itn  oii^;n    bi'lnnd    l\iv   ba»e  of  vent  rale  a   distance    greater    l' hx 
li'iigth  of  0im:tt  ;   an.*!  *:iinlar   to  dorsal;   fiectoraU  short.  It  in   l**+d 
v«<ii train  wi\    ^h<•It,  !.••!    ii'at-hiiig   ana).     Color  aa  in  (*.  trjxkt^^M^ 
except  that  th«-  b.M  k  ii  <iaik«r  and  the  up|ier  dark  line  u  conttna^u*  a.*  ^ 
not  at  all  biokt-n  up  :i.t<«  *|»ot» ;  tin-  lower  black  line  it  more  d»«i.±-: 
bn»ader.  and  d«M  •.  i,..t  nM  >n  a  b!a«  k  n|»ot.     Length  '2  inchea.     M^aav^r. 
lC:\rr  baniu.  ii.  Ni  bt:»<*k.i  .•:.•!  South  I>akota. 


'  »    •■..»•    in  * ).nut\x    i  •     \.  1U^%.  V     f    Vuk  C<aa ,  \w\W\  Ci««  Cr»»* 

ChamberUin.  South  UakotA      vT>\*.  S*».  «4i0.    \>fll  1^» w»wi . %^»rt.  a *:«». , 
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886.  CHROSOMUS  OBKAS,  Cope. 

Head  4 ;  depth  4£.  D.  8 ;  A.  8.  Lateral  line  67 ;  teeth  5-5.  Snout,  pre- 
orbital,  and  maxillary  a  little  longer  than  in  C.  erythrogaster.  Coloration 
similar  to  that  of  Ckro$amu8  erythrogastcr,  except  for  the  difference  in  pat- 
tern, the  upper  band  beginning  opposite  the  vent  and  extending  back- 
ward to  middle  of  caudal,  ending  in  a  black  spot;  lower  band  extending 
from  snout  through  eye  downward  and  backward,  ceasing  at  base  of 
anal-;  back  clear  olive-green,  with  dark  spots  and  crossbars;  belly, 
interspace  between  the  lateral  bands,  and  bases  of  vertical  fins  bright 
crimson ;  fins  otherwise  yellow.  Length  2i  inches.  Head  waters  of 
Roanoke  River.  The  most  brilliant  of  the  genus,  locally  abundant  in 
mountain  streams.  Specimens  of  erythrogaster  approaching  oreas  in 
coloration  are  also  found  in  clear  tributaries  of  the  Tennessee  River,  in 
Alabama,     (oreas,  dpcidc,  a  mountain  nymph.) 

lltrotomwi  area*,  Copk,  Journ.  Ac.  Nat.  Sci.  Phila.,  1868,  233.  Head  of  Roanoke  River, 
Montgomery  County,  Virginia;  (Coll.  Cope) ;  Jordan  <fc  Gilbkbt,  Synopsis,  154,  1883 ; 
Jordan,  Bull.  U.  S.  Fish  Comm.,  vm,  1888,  121. 

zo6.  ALGANSEA.  Girard. 

Algaww,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1866,  184,  (tincella). 

This  genus  is  very  closely  related  to  Hybognathus,  differing  chiefly  in 
the  small  size  of  the  scales,  there  being  55  to  70  in  the  course  of  the 
lateral  line;  preorbital  bones  very  wide,  as  in  Hybognathus;  teeth  4-4, 
scarcely  hooked,  with  rather  broad  grinding  surface;  intestinal  canal 
elongate;  peritoneum  black.    Mountains  of  Mexico.     (A  coined  name.) 

a.  Scales  very  small,  about  70  iu  the  lateral  line;  body  and  head  robust. 

6.  Dorsal  inserted  over  ventrals;  maxillary  not  reaching  eye.  tincella,  337. 

66.  Dorsal  inserted  rather  beforo  ventrals;  maxillary  reaching  front  of  eye.     duueki,  338. 
aa.  Scales  moderate,  55  to  60  in  the  lateral  line;  eye  small.  salljei,  339. 

887.  ALtiAKSEA  TINCELLA  (Cuvier  &  Valenciennes). 

Head  3f ;  depth  3j?;  scales  17-70-9;  teeth  4-4.  Body  stoutish,  the  head 
heavy.  Mouth  moderate,  oblique,  the  maxillary  not  reaching  to  the  eye  ; 
jaws  about  equal;  eye  rather  small;  fins  small,  the  caudal  short. 
Dorsal  inserted  just  over  ventrals.  Scales  quite  small,  firmly  attached 
and  not  closely  imbricated,  as  in  Mylocheilua  and  Gila.  Coloration  dark, 
plain;  fins  unspotted.  Length  6  inches.  Lakes  about  the  City  of 
Mexico,     (diminutive  of  tinea,  a  tench.) 

Uucitcu*  tincella,  Ouvikb  &  Valenciennk*.  xvii,  323,  1844,  City  of  Mexico;  GPnther,  Cat., 
tu,  2+4,  1868.    (Specimens,  No.  2753,  U.  S.  N.  M.;  original  typo  in  Museum  of  Paris.    Coll. 

MaJ.Wm.  Rich.) 
LtfMCMA  tinctlla,  Josdan  Sl  Gilbert,  Synopsis,  245,  1883. 

888.  ALU  AN  SKA  DUGESI,  Bean. 

Head  4;  depth  4;  eye  5*.  D.  7;  A.  6;  scales  18-69  to  72-13.  Teeth 
4-4,  slightly  hooked,  with  well-developed  grinding  surface.  Gill  rakers 
44-15.  Body  robust.  Lower  jaw  slightly  included,  with  a  small  knob  at 
the  symphysis;  maxillary  reaching  opposite  front  of  eye.  Dorsal 
inserted  somewhat  before  ventrals  at  a  point  midway  between  snout  and 
base  of  caudal;  lower  fins  short;  caudal  large.  Scales  very  small  and 
crowded  anteriorly,  larger  behind;  lateral  line  sharply  decurved  over 
pectoral.    Dusky  brown ;  sides  of  head  silvery,  a  very  faint  dusky  spot  at 
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l»a*r  of  caudal;  up|icr  tins  dusky,  unmarked.     Length  •►•   in#b«w      •  *a 
tral  Meiit-o,  in  streams  tril»iiiiiry  to  Kio  de  Lenua :  t*ar   *p»w  ••*»!.*  >., 
lected  by  Mr.  Wool  man,  at  Salamanca.     Very  rUmr  to  J    »••  • ."  - 
probably  distinct.    (Named  for  I'rofeaeor  Alfredo  l>ugi«.  «bu  «.,;.«» *.*4 
tht*  types.) 

iiy«iM  4»f*.  Bf  Aft,  Trix    I'   f.  Nst   Hum.,  Wj,  ja^  OuanajuaU.  L«*«  V.f  *  * 
K<«.  41>1"  •»!  I37M  i 


*■».   tUiAftHKi  H4LLKI  fiStOw 


i. 


Head  4  ;  depth  3i ;  rye  5.     I).  7;  A.  6.     Lateral  line  M  .  t»ri».  *-*    ,.  -.c 
curved,  with  grinding  surface.    Caudal  peduncle  tint  t|uitr  t«  ;*«■  **■  -  .  * 
aa  deep.      No   barlwls.      Snout   obtuaely  conical,  longer    tbau    tt-#    •  «• 
Upper  Jaw  elightly  overlapping  the  lower.     Mamillary  n«»t  ni*-t-.:  i^  •. . 
the  eye.    Dorsal  im  nied  lately  tie  bind  ventral*.     Km*  shirr  t      I  :.!»«•.  n 
canal  with  few  convolutions.     Ilrow ni»h,  green  abute.  m.Mif'.i  •:  -v. 
with  black  along  the  sidee.    Length  3f  if ichee.    Hi  ream*  nf  m.ir»:  V- 1    • 
(tiuntber.)    (Named  for  M.  8e>lh',  a  collector  iu  Mexico,  »1.«*  ..»*ta-i^»: 
the  typea. ) 

O^AtftfA^MfUi,  lifHtiiia.  <at..m,  4*4,  Imr,  Casraaveca.  Mhko 

>y>.«rfMi  «Mffiir,*  J»fti>»%,    |*rur    I'.h.  Nat.  Mm..  IK?"  »■».  Lake  T  ug»star«         ?•;•    »  • 

ni9»»n«l  til  '.1      ('••It.  I'f-.r    A    I>ugr«  )    X-sttft  A  Oll«**T,  f»>ft>i«ft*.  I  -«.  !■*- 
ffr  f-^ir-  ""-i.  J-  ■!»*».  I'n*    I  .  H.  Nat    Mm  .  I»7t,  *.*«. 
C**4*  •**>«,  JoapAS  A  iSiLfttST.  Syn..|«4..  |r>4.  IMS 

107.  HYBOGNATHUS,  Agaaai/ 

lfr^^Mf*«v  Aoajvii,  Amir.  Juurn  .Met   Art*.  IkV>.  r.rl»   Mritln 

/to-M.f.i,  (ilKtlP,  Tr.-  .   Ai.  N*I     %  1.   I'lliU  ,  1»V.  177,  •tf.*m\fmt. 
Alp'***,  ItlKtlll',  I.  <  ,  ]»•'.  ■•■■«-■  u 

li<Nly  elniigatf,  iMiiuetthat   compressed.     Mouth    horizontal,  th*  ;»*• 
normal, sharp  tM^fil ;  l«»\\rrja*  with  a  slight,  bard  protuhrraii««- 1*-  fr«-^ : 
no  harl»rl :  np|»er  jaw   protraetilr.     Teeth  4-1,  cultriform,  with   »b.s    -• 
giinding  surface  and  little  if  any  hook.     Alimentary  ran *\  rlnt.gatr.     •■ 
in  time*  the  length  of  the  ImmIi  .     lVritoueum  black      Scab-*  lar**  .  l*t*r* 
line  continuous.      l>or*al    nmerted   l»efnre>  ventral*.     Anal    !•**-•  •?■••. 
Site  moderate.     Sexual  change*  \ery  slight,  no  red  01  Mark  pigmrbl  -!  • 
tiiigiiitibiug  the  male*  iu  *pnug.    S|iecire  niimcrou* ;  mostly  iomL»it«:<:; 
and  not  well  known,     n  -i-  ,  gibbous;  >»w"w. ,  jaw. j 

llll«-.%  ITH<  » 

4    T~lti    •■■miur.ifn- 1«  1   •  *■  *i.l  *•  *r-  ■  l>   l.«--k«l ;  »il»*»y  *|w*  i«»,   «*•*'!•    r.  f*    ia«.i    1    , 
inrh<«  ' n  lriii;lli  «)■•  •.  «  lull  .  •-  *!••  •l-*ul    > 
^.  !»<ili.>rliU  •  '  :  «*1,  ■'  -  4fil<-ri-  n.   I  in    f  lh«n   I«k*  a*  I   u£  ••  <i-v| 

Mouth  '  »'■  •«   ii*    :■  ft  ti  t  i-ftfhn.tr  ii>«rl«  t    *}*  .  I-  ■'»  ;■*  *l»  '*•"  *'-»»  *■  t*' 

«il  I;-    «1  M;  ftl     ■».-*.   'ft 

•  .   Mi  ill*.  «.!•.■!•      ■  M  4>>   >it  f*.  Inbi!  •  J«>  .  )•••  •utw'|Hftl.  ta»  lw«»r  *.   .  t  *.  *. 

•  ft      :•*.«. 

'■*     »u|.  r1  ila'«  t  «fT    w.t1.'  •■-*■  r:   r  ■*«••«!  <  tltB<-«ft#  l«tf  «•  1*«|  ,  m   •ttli  :»4f--*  t  .^. 

■  ••i.     C 

I     *J    I     J}  it     l»,        !■ . -.  A 
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Diojcpa  (a  coined  name)  : 
<w.  Teeth  comparatirely  short,  distinctly  hooked  ;  suborbitals  moderate  ;  plumbeous  species, 
usually  with  dark  lateral  band,  the  adult  less  than  3  inches  long. 
d.  Scale*  in  lateral  lino  32  to  43. 

t.  Body  rather  slender,  the  depth  4  to  4%  in  length. 

/.  Scales  large,  32  to  34  in  lateral  line.  ssscka,  343. 

//.  Scales  smaller,  usually  37  to  40  in  the  lateral  line. 

g.  Sides  with  a  dark  lateral  band,  ending  in  a  more  or  less  distinct  dark  spot 
at  base  of  caudal. 
A.  Cleft  of  mouth  about  6  in  head ;  snout  bluntlah.  kpiscopa,  344. 

kh.  Cleft  of  mouth  about  4  in  head,  the  snout  more  acute,      xubila,  345. 
gg.  Sides  without  distinct  dark  lateral  band  or  caudal  spot ;  body  elliptical  in 
outline  ;  eye  3%  in  head,  rather  longer  than  snout.  am  aba,  346. 

ee.  Body  rather  stout,  the  depth  3%  to  3%  in  length ;  scales  about  37 ;  sides  with 
dusky  band  and  caudal  spot.  mklahops,  347. 

dd.  Scales  in  lateral  line  60  to  60 ;  body  rather  slender,  the  depth  i%  in  length. 

plum  bsa,  348. 

•    Subgenus  HYBOGNATHUS. 
S40.  HYBOGN  ATHTJ8  NUCHA  LIS,  Agassi*. 
(Silvery  Minnow.) 

Head  41  to  5 ;  depth  4£ ;  eye  4.  D.  8 ;  A.  7.  Teeth  4-4 ;  scales  5-38-4. 
Body  elongate,  comparatively  slender.  Head  moderate,  rather  short,  the 
profile  evenly  curved ;  suborbitals  broad,  the  anterior  about  twice  as  long 
as  deep.  Eye  moderate,  rather  longer  than  muzzle.  Upper  jaw  heavy ; 
lower  jaw  thin.  Scales  large  and  silvery.  Lateral  line  decurved ;  12  to 
14  largo  scales  in  front  of  dorsal.  Intestines  very  long,  7  to  10  times 
length  of  body.  Olivaceous  green  above,  translucent  in  life;  sides  clear 
silvery,  with  bright  reflections;  fins  unspotted,  coloration  beooming 
dusky  in  specimens  living  in  dark  waters.  Length  4  to  7  inches.  A 
graceful  minnow,  abundant  in  clear  streams  from  the  Delaware  and  Neuse 
to  the  Upper  Missouri  and  southward  to  Georgia  and  Texas;  common  in 
or  near  large  rivers.  Variable ;  tangible  varieties  are :  subspecies  placita, 
(Girard),from  the  Arkansas  and  Missouri  rivers,  the  eye  smaller,  5  in 
head;  the  snout  depressed  and  blunt,  with  very  small  mouth ;  subspecies 
rrgia,  (Girard),  Potomac  River,  more  than  6  inches  long  (western  forms 
are  usually  less),  with  deeper  body  and  larger  eye,  3}  in  head ;  the  form 
called  o*mm'n i<4,  from  Delaware  River,  is  not  evidently  different  from 
nuchal  in  j  which  is  the  common  form  of  the  Missouri  Valley,  (nuchalis, 
pertaining  to  tho  nape.) 

llyt«*gnidhHA  nuchal U,  Agassis,  Amer.  Journ.  Sci.  Arts,  1866,  224,  Quincy,  Illinois.    (Coll.  Dr. 

Watson.)    ftrxTiiKH,  Cat.,  vii,  1K4, 18HN  ;  Jordan  A  Gilbert,  Synopsis,  16t»,  1883. 
IfytfM/n'tthHM  plartfu*,  Gjrard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1860,  182,  sluices  of  th©  Arkansas 

River,  Fort  Makee,  Arkansas.     (Typo,  No.  87.    Coll.  Dr.  Sucklcy.) 
lly*»»piathu*  »t«im«i,  Girard,  Proc.  Ac.  Nat.  Sci.   Phila.,  I860,  182,  Fort  Pierre,  Nebraska. 

(Coll.  Dr.  Evaiw.) 
Ifgltoguatlm*  rrgins,  Gerard,  Proc.  Ac  Nat.  Sci.  Phila.,  1866,   209,    Potomac  River.     (Coll. 

Ciirard.)    GCntiikb,  Cat.,  vn,  1K'»,  lHf»8. 
Hgbotfnathu*  omerinu*,  Cops,  Proc.  Amer.  Phil.  Soc.  Phila.,  1870,  466,  Raritan  River,  New 

Jersey.    (Coll.  C.  C.  Abbott.) 
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111.  H1MNi*ATIIt%aaW1aUTI*.«iir%rJ 

Mouth  wider  than  in  //.  »m<Wi«,  it*  cleft  reaching  U»  trppntil*  tr*mt  W 
eve;  jaw*  MtiU>i|iiAl(  tin*  Inutr  amtiah  at  tip;  atit«>rh*laia  t»rwa«l.  iw 
anterior  ahotit  t*  ice  U4  long  aa  deep,  till  very,  length  I  met***  l»ri 
rlonrto  //.  NMiAfi/i*  into  which  it  may  int>rgrade.  I'pl^r  Miaavais  rvgiam 
ami  Ked  Kivcr  of  the  North.     (rtrjjynfi*,  «,•%■  *••«.■  iihrn.i 

Ity../*.!****  .ir/vr.f...  i.ir.tLi-    I'r  -     A>     \»1    *C  i    I1.il«  .  |*V,  |*i.  Milk  hi*«ff 

SIS.  HIMMiMTHlHimi,  JrUn 

Head  It  ;  depth  U  :  eye  3i ;  nuoiit  i\.  I>.  ";  A.  »:  walr*  Vlfc-3 
4-1.  Jlody  rather  slenderer  than  in  //.  aar«Wi«.  thr  profile*  more  r»| 
declined.  II  rail  niiiuII  ami  low  ;  mi  out  ahort,  lean  «ibluw  I  ban  id  mm*i 
e>c  large;  maxillary  ."»$  in  head, not  quite  reaching  eye:  aql-jf  l»itjvl 
very  narrow,  the  anterior  .'<  timeaaa  Ionic  •*  deep.  Mcale*  and  6n« 
tially  aa  in  //.  hhi-Au/m:  color  the  name;  in  teat  in*  shorter .  If  to  7?  t. 
iMxIy.  length  I  inch***.  I^owcr  Miaaiaaippi  and  neighiMiribg  ri* 
known  from  Tearl  Kivei,  from  Meuiphift,  Trnneaaec,  ami  from  air*aa»*  ta 
MiwiiHAippi.  iVrhapa  a  taricty  of//.  narAu/ia.  i  Named  for  I*f.  olita* 
I'.  Hay.  discoverer  of  the  n)>eciea. » 

ilpf-mjmtlkmt  .iryyrif.i.  II  41.  H't!!     I      ?•    I'tah  «  •  1(11111.,  II.  I  Mi,  »>.  Kt  4  uf  Cililt       J    ml  I  i»*i, 

mm.  **> »i-.|— 1«.  ■».•.  1»".:. 
|i««.^»rfU«  iiu,  J  ui»v  Tr>-     l    -   Nil   Mu«  .  I**!.  Ma.  Pearl  Kiv«r.  JkIma    afar** 
■ippi.     iTji*.  N»  i'-r'/-      «  ■  il    ll*i 

Submenu*  iJlONDA.  «:irar\l 
311.  H1IMM.N  iTHI  H  HlKIM    'i.rtH 

Head  I* :  depth  It :  eye  :si.  h.  *:  A. *:  scale*  .%-:rj to :H-3.  K?e  La»g» 
a  little  )f»H  than  iiitf-inihit.il  width.  Wnt ral  I'm  near U  rearl.-t.^  int 
t'ulnr  «lnik> ,  w  .tli  a  h!a«k  lateral  hand  :  Inn  plain,  fortieth  j.  i-^s^ 
Id  vein  of  Western  'IV  \  a-:  with  the  ne\t,  from  which  it  mav  Iw  kiunt  tt 
the  larger  *ra!e«»       •  •»r»n««,  Heiexie.  » 

N  hJi  wmi   ••ti.fti.i     l'r>     \       N«t    •«.       I'».    ,,:**.»,   ITT   Sabina!  fcivff.Teia*        ?ta» 

%■■!..«      .    h   :  •    ■  » 
/«♦  ■  1 1  ;  -r    /*.   i.-i  •■  i  ,   r-         A      N  »i  >■  .    I"  ■  :»,    I »'«.  I >,  Delaware  C reel    •  i-  ».!*•• 

of  l'ri.i»*  ki  .rr ,  Tf  *-*      i*  <  '     ••'!":- 
/■  ■■<  '•  •       -.*•■,  «•-  \i     I'-  -      \      N*i.  •*•  •    I'l    '•  .  I«"*.   1T«.  Live  Oak  Creea    a  !•  *-.la«» 

of  Pr,.  o»  Kivrr         «  ' 

II.'-   •• ...-/«.  .*i   ■       .    P.       I     -    \»!    M;.  .\mi,  :'.1"1,  WiUi^f  Crtck    a  lr>* 

tary  uf  Mcdii.j  K.^rr     Irui       »    -     »n  > ir.  Mb   faia.  I'A,  1*^. 

nil.  IMBOl.N  ITHI  h  IPlMOri    •.r*r1 

lleail  I?:  dip:  li  t*  !..  i- :  .\t  I.u -..J*  t..;i-    1»   ?»:  A.  V  acaU»«*-.C|.»  111 
Slenih:,   1 1 » - 1 1 « ■  r  v.    m    !••••:.  V,  .%:.*{    r..i,j.rt  *•»*  «1,   mith    the  hack    «ij^S»t'i 
atiht-'l.     Id  ■;*•!  '»?;•■   •'  •■  -:  ••-.'  -!•«  ur\  i  <l  t«*  the  tniall,  terminal  m>»ntt.  f  be 
Iii.imII.ii  v  r«a<?.:  z  .»'■•■  i*   >   ill  *^.i>   ti»  the  «\  r.      Ihlaiv  al»oTet  a  h'.ack:«h 

•  V  • 

h.itiil   .i!«>:.^   Iv.«-   »»!■".•!■] :*.^    it   a  du-«k\  hlotch  at  tiaar  of  cantlal     fn 
>i*1Io\%  >-li.   in. i.-.i r  a. « -i  :    »•  ,il«  <•  '.*   :  li   :  :,#■    h!.nk    dota.      length  ^    i(icl«r« 
Kncra  of  \Vr*t<-ni  It-xaa  and  Notthvaaicru  Mexico  from Ku> CoaiaJ U>  K«* 
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Grande ;  abundant.  (kirioKbvroc,  bishop  or  pope,  a  remote  allusion  to  Cap- 
tain, afterwards  General,  John  Pope,  in  charge  of  the  party  by  which  the 
species  was  collected.) 

Diotula  rpi$oopot  Girard,  Proc  Ac.  Nat.  Sci.  Phila.,  1866, 177,  headwaters  of  Pecos  River, 

and  Comanche  Spring,  tributary  to  Rio  Grande.    (Type,  No.  45.    Coll.  Capt.  Pope.) 
Diomda  fercMu,  Girard,  Proc.  Ac.  Nat  Sci.  Phila.,  1866, 177.  Nueces  River,  Texas.    (Type, 

No.  44.    Coll.  Clark.) 
1  Diomda  argenU»a\  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1866, 178,  San  Felipe  Creek  and  Devil 

River,  tributaries  of  the  Rio  Grande,  in  Texas.    (Type,  No.  32.    Coll.  Clark.) 
Hybognatku*  Jiaripmnu,  Copr,  Bull.  U.  S.  Nat.  Mas.,  xvn,  26, 1880,  Johnson's  Fork  of  Llano 

River,  in  Kimble  County,  Texas;  Jordan  &  Gilbert,  Synopsis,  166, 1883. 
THybognathn*  (Diomda)  pnncttfer*,  Gasman,  Bull.  Mas.  Com  p.  ZoOl.,  nil,  80, 1881,  Parras,  and 

spring  near  Saltillo,  Coahuila,  Mexico;  Jordan  A  Gilbert,  Synopsis,  884, 1883. 
Hgbognatkn*  ciVttu*,  Copx,  Trans.  Amer.  Philo.  Soc.,  1884, 167,  Monterey,  New  Leon. 
Hpbogmatk**  epiaropti*,  Jordan  A  Gilbert,  Synopsis,  16C,  1883. 
Diomda pmnctifir  and  eptsoopo,  Evermann  &  Kendall,  Bull  U.  8.  Fish  Comra.,  xn,  1892,  99. 

S46.  HYBOGNATHUg  NUBILA  (Forbes). 

Head  4} ;  depth  4;  eye  3.  D.  8;  A.  9;  scales  5-37-3;  teeth  4-4,  little 
hooked.  Head  narrow;  month  inferior  and  horizontal.  Lateral  line 
anteriorly  deflexed.  Eye  large,  rather  longer  than  muzzle.  14  scales 
before  dorsal.  Color  very  dark;  a  dark  lateral  band  from  muzzle  to  base 
of  caudal ;  fins  all  plain.  Length  2±  inches.  Western  Illinois,  west  to 
Wyoming,  and  southwest  to  the  Ozark  region,  abundant.  Close  to  H. 
rpixcopa,  but  differing  in  the  more  pointed  snout  and  larger  mouth,  the 
cleft  4  in. head,  not  5  as  in  J9T.  episcopa.    (nubilus,  dusky.) 

ABntmop*  nubilu*,  Forbes,  Bull.  III.  Lab.  Nat.  Hist.,  n,  66,  1878,  Rock  River,  Ogle  County, 

Illinois.    (Type,  No.  28410.    Coll.  Forbes.) 
Cliola  nubila,  Jordan  A  Gilbert,  Synopsis,  167, 1883. 

S4«.  HYBOGNATHUS  AXABA  (Girard). 

Head  4 ;  depth  4 ;  eye  3fr.  Dorsal  8 ;  A.  7 ;  lateral  line  35  to  38 ;  teeth  4-4. 
Body  elliptical,  rather  chubby.  Head  short  and  blunt;  front  convex. 
Suborbital  bones  rather  narrow.  Eye  moderate,  about  as  long  as  snout. 
Scales  moderate,  16  in  front  of  the  dorsal.  Silvery ;  no  dark  lateral  band, 
nor  caudal  spot.  Rio  Grande.  Possibly  the  young  of  //.  nuchalis  or  some 
similar  species;  perhaps  identical  with  H.  argentosa.  (amarut,  bitter,  the 
type  being  found  in  brackish  water.) 

Algoma  amara,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1856,  180,  Lagoon  near  Fort  Brown, 

Texas.    (Typo,  No.  149.    Coll. Clark.) 
AlgomaflunatUu,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1856,  181,  near  Monterey,  New  Leon; 

Girard,  U.  S.  A  Mex.  Bound.  Surv.,  Zool.,  45,  pi.  xxvn,  figs.  17-20,  1859.    (Coll.  Couch.) 
HybognathuM  flMviatili*,  Jordan  &  Gilbert,  Synopsis,  137.  Iu  Girard'*  figure,  JiHviatUiM  has  smaller 

scales  than  amara,  about  40  in  lateral  line,  but  tho  plates  of  the  Mexican  Boundary  Surrey 

are  very  untrustworthy. 
Hgboynathut  amar**,  Jordan  A  Gilbert,  Synopsis,  156,  1883. 


•One  of  the  types  of  />.  ttrgenUmt,  recently  examined,  given:  Head  .'IJ;  depth  3*74;  *7<»  3%» 
and  is  heavier  and  stouter  than  typical  epucopu  ;  tho  dorsal  is  less  anterior.  Possibly  a  distinct 
species. 

* Ilt/txMjnathHt puncttfrr,  Garman,  from  Lagtina  del  Muerte,  Coahuila  is  not  evidently  different. 
Scales  6-40-3.     Head  4;  depth  4;  the  form  stouter  thau  in  //.  epitcopa. 

*  llybotfuathu*  rtri/i*,  Coi'K,  from  Monterey,  New  Leon,  is  also  not  appreciably  different. 
Lateral  stripe  faint  or  obsolete;  depth  of  body  equal  to  length  of  head,  5'^  in  total  with  caudal; 
eye  3*3  in  beud;  pectorals  not  reaching  ventre  Ik. 

All  these  last  (iirgrntom,  pnnd\fer,  civil i*)  may  talong  to  a  distinct  B|>ecies,  (lltjbognathuM  argen- 
U*a\  allied  to  It.  epi*cvp<i,  but  stouter,  with  smaller  eye,  and  tho  lateral  band  faint  or  obsolete, 
the  *  'sides  silvery  as  if  painted  with  quicksilver." 


•  I- 


210  Bulletin  47,  United  Siaia  Xatumai  Mm$rmm 


si;.  m*MJ*ATRiM  anaftor*  M..rwt, 

Head  4  to4J;  depth  :ifto:i|.  I>.  H;  A.  7;  wale*  7-3©*  to  *»-4  .  t~i«  (.« 
Body  deeper  than  in  related  iipecie*  ;  snout  rounded ;  eje  m*«litia«  H:*#  4 
imh  aho>«9  aide*  nmoky,  w  it h  black  dot*;  a  Mack  spot  at  I****  «»f  '*•>**. 
Length  2}  inches.  Stream*,  of  Coahuila,  Chihuahua,  and  N*»»»  I^»« 
Two  specimen"  collected  by  Mr.  Wooltnati  in  Chihuahua  kiwr  agr**  •  ••■* 
//.  rpitcopa  in  all  reapects  except  that  the  depth  is  3|  and  tb*  srafro.  12  •* 
43.  It  ia  doubtful  whether  thr  two  specie*  are  really  distinct, 
black ;  *>k,  eye.  > 

l+mdm   1  ilwi|it  «;i»%aP.    !*t.c    Af     Kal    »i    r»M* .  |»a*.  |?i.   Hmsss  Viato     Cos* 

(Tj|»,  Ku  41      Cull   <*<hi.  b  > 
|ik«.r.ir.«rAs<.tft«ai>,  l*n>r.  A<    >al.  Hrl.  Pails  .  1*34,  l7t,Ou*jU€O.MoaUr«x   M4C«ii«t4« 

New  Leon.    »T«|*.  »..  l'fl,   »v.T      en     M. 41  *•«•»•  ) 
fly*  yrffcai  Mrl4»fM,  J.*f»*.  Ball,  t     N.  <^»l.  Han  .  n.  *V  1,  KC,  l«7» 

S4H.  RTWNiMATRtH  M,l  VMU*  (OifmrJj. 

Head  4* ;  depth  1*.     I).  H;  A.  7 ;  lateral  hue  A3  to  M*.     Body  rmtWf  ale* 

der.     Iload  moderate,  rounded  in  front.     Lower  jaw  iiirladed      hams' 

inserted  before  ventraU.     Color  uniform,  tome  time*  a  blark  spot  at  iW 

baae  of  the  caudal.     Tributaries  of  Arkanaaa  Kiver  in  Indian  Teft»lor« 

(Uirard.)     iplmmbrum,  lead  -colored.) 

I*mJ»  pimmU*,   *lt*\*v,    I'r  r     A. .    Nat    M.    rtiila.,    U'/.,    IT*.    Ca**4taa  Imt  -••- 

Mallhsawtt 
bmmAa  ip+ttr+ii,  <ii«tai>,  l*f.«    .%•    \«l   Sri    Phil*..  K'^  I7».  Fort  Smith    Arkiatai 

M<>Ilttaa*-h.i 
ts"*  l-t  •/'•«•<,  <.iatat'.   IV  ifi-    K    l(   «Mir*.,  i.  £*(,  pi    in,  Ac*    *  1««.  !**-•    on  im.n  «••*  •' 

Choctaw  A|(rniy      •<*■•:;      M<  lllitu*  n  > 

108.   P1MEPHALES,  Kaliue*-|ue. 
<  Fat  nr.Ai»*.  » 

fSmfifcif'*,  tt»n*i  *■*»?.  I.  Ml.   oh  ,  *.«,  | »«■•.,   j-#  ««]..  . 

Itjt-°rkfn'  k»»,    \-.»«-i/     \n.<  r    .1  •  ur i»    •»»        \rt».   1*         ."i.     •  rfjf**! 

*  Wi*r»«,  «■  ft,  ll«i  l«  ••  •  H- 1 1    «i-    !    *»um    «>f\*t    miiih;.  I«T;,4:7.    ffi,^       *  -».i»|    f  ^'^     • 

llody  rather  mbuit,  littli*  r<niiprfmM-«l.   Head  nh<»rt  and  rona<le«l     Mi*.i^ 
■mall,  inferiot  :  up|M*r  jaw  protractile;  no  barl»el.    Terth  ft   •  «iihul..:-j'.* 
I«riiiding  niirfari-,  ii<«uall\  but  oin-  nf  the  t«*«*th  lnMike*!.     l^>r%il  **\rt  »»c 
train,  it*  fir*t     imliiiifiitarv  »  r.i\  ^|»aiat«-«l  fn»ui  thereat  l»%  tiienibr»a« 
not  mlnate  to  it.  »<•  ti*u:il  m  inmnow*;  tlui  rharactrr  i«  moot  ih*tibr t   <^ 
adult  male*,  in  winch  tin-*  km  nf  thr  tir*t  ray  m  thickened.     Anal  l*a*» 
-|i«»r  t .     Iutentm.il  ran. 1 1  flou^at**.     IVritoiK-um  black.     1'arudnl'fat.cl  .  9 
pr«'M*ut.     Scab*  rather  «m.ill.     Lateral  line  coiuplrtt*  or  van«»tt*l>  \ur**z. 
pb-te.     Si/f  »!nal!       r.r.-*<liiii:  male*  *  it  h  much  black  pigment  and  »•*. 
lar^e  w  art«»  on  t  \  •»  l»«-.ol       ■  -   .•  *   ■  .  fat  :  *■>■-,  head. ) 

1.    I  .it- r»'  in      !•■    r  "    ••    ■  |"    '        '!»»■!  •!.    rt  *D'l  «!■■«!  t%  llii'    *-•» 

<*.f     l^trr*.  :  i><        at.  •   »  •     .!•••!     i  ■      ".j;*!.  %   t»»*. «     -  ■ 

•T*»-    I.    ll«.f.»;    •;..-•■:  ••'.*•    //.        »  tfk*»  j."«-%,-^i    af»-   all   «bk»<  •*»   !•■   «•       •-•♦»■! 

t  c»"-«  •'  ■     f  IN'  r>u'  »^   ',  >-.t  '  •>  t    vi    11,     Ml       "iii  th'  lalrrml  lifc*       I*  fm*r*.  •;  ;•*- 
«:.  •    ti.«^»    r..'  .r-  •  •■  r.i.         »«;'      .   *L-1  -  »   ■ ;  I  t   r  tti»  *  *l- •.  Ihrt  »a«ln  U>  t»  •  Law  I     li*    <»• 

#;-  .-•■•.'/•I  /***i.     It  U  |><M.l.v  U.al  H.^if  i*->t\wM  mt^  ^i\tk  Alf—a  t%J^w<  ^a»>  ^>»**- 

It  r..mj  ••'••  l"'  cx.*t  !L»  ••  *ir«  kr  -  t  rT.u^.u»ly  ft(ut««l  V)  Q\r»x4. 
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t49.  PIMEPHALES  PRO  MEL  A  8,  Rafinesqne. 
(Fat-hbad;  Black-hzad  Minnow.) 

Head  4;  depth  4;  D.  I,  7;  A.  7;  scales  7-43  to  47-6;  teeth  4-4.  Body 
very  short  and  deep.  Head  short,  everywhere  convex,  almost  gobular 
in  adnlt  males.  Month  small,  inferior,  horizontal.  Scales  deep,  closely 
imbricated.  Lateral  line  extremely  variable,  sometimes  nearly  complete 
(confertus),  sometimes  almost  wanting, ( typical promeUu).  Olivaceous,  the 
dorsal  with  a  large  black  bar  across  it,  nearly  half  way  np,  most  distinct 
anteriorly,  appearing  as  a  simple  dusky  shade  in  the  young.  Male 
fish  dusky,  the  head  jet-black,  with  several  large  tubercles  on  the  snout 
in  spring ;  a  dusky  shade  along  sides  of  caudal  peduncle.  Length  2}  inches. 
Lake  Champlain  to  Kentucky,  Dakota,  and  the  Rio  Grande ;  abundant  in 
sluggish  brooks,  especially  in  the  Missouri  Basin.  Varies  greatly  with 
age,  sex,  and  season,    (rrpo,  before;  pftac,  black.) 

Pim*phale$  promda*,  Rahnbmque,  Ichth.  Oh.,  63,  1820,  pond  near  Lexington,  Kentucky; 
(Coll.  Wm.  M.  Clifford);  G Cirrus*,  Gat.,  vu,  181, 1868 ;  Jordan  A  Gilbebt,  8ynop*fa,  158, 
1883. 

Pimtphain  fatciaihu,  Giuaud,  Proc.  Ac.  Nat  Sci.  Pbila.,  1866,  180,  Yellowstone  River.  (Coll. 
Hayden. ) 

Ptargyrvi  mebnuxxphalHs,  Abbott,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  I860, 326,  Lake  Whittlesey,  Min- 
nesota.   (Type,  No.  3374.    Coll.  Abbott.) 

PtmepkaJet  mOed*  Cops,  Proc.  Ac.  Nat  Sci.  Phils.,  i864,  282,  Qrosse  Isle,  Detroit  River, 
Michigan.    (Ooll.  Mile*.)    Or.vrHRR,  Cat,  vu,  181,  1868. 

Ptmepkato  agamirii.  Cope,  Cypr.  Penn.,  394,  1866,  Miami  River,  tributary  near  Rich- 
mond, Indiana. 

CoIucvm  jxtru-talis,  Cope,  Hayden's  Report  for  1870,  Geolog.  Sunr.  of  Wyoming,  437,  1871,  Saint 
Joseph,  Missouri.    (Coll.  Hayden.)    Jordan  k  Gilbert,  Synopsis,  168, 1883. 

Represented  in  Arkansas  and  Indian  Territory  by  the  closely  related 

849a.  PIMEPHALES  PROXELAS  HACULOSUS  (Giranl). 

Differs  only  in  having  the  lateral  line  better  developed ;  the  pores  want- 
ing on  less  than  half  the  scales.  Coloration,  so  far  as  known,  as  in  P. 
jnromela*.  Arkansas  River,  locally  abundant,  probably  in  other  streams 
from  Kansas  to  Texas.    (maculosuH,  spotted.) 

Pimejthale*  macubum*,  Gikakp,  Pr<>c.  Ac.  Nat.  Sci.  Phi  hi.,  185f>,  180,  Sluices  of  Arkansas  River, 
Fort  Makee,  Arkansas;  (Type,  No.  153,  (2729).  Coll.  Berkwith.)  Gibabd,  Pac.  R.  R. 
Surv.,  x,  234,  1858. 

llyborhynchuM  nujflh<*}  Cope,  ZolH.  Wheeler  Surv.,  v,  r>71, 1875,  (1876),  Arkansas  River,  Pueblo, 
Colorado.     (Typi',  X.w.  15793  ami  1.7784.    Coll.  Aikon.) 

llybirrhyitchuM  coufertu*,  Jordan  A  Gti.nRRT,  in  part,  Synopsift,  159, 1883. 

Represented  in  the  Rio  Grande  basin  by 

S49b.   PIMKPIIALKH  PROJIELAS  CONFERTTS  (Giranl). 

Similar  to  the  variety  maculosa* f  but  more  chnbby,  and  the  male  appar- 
ently differently  colored.  An  adult  male  from  the  Chihuahua  River,  col- 
lected by  Mr.  Woolman,  is  black,  with  two  broad  white  cross  bands,  the 
one  aero 88  the  gill  opening,  including  edge  of  operclo  and  shoulder 
girdle;   the  other  under  front  of  dorsal.     Another  band,  less  distinct, 


*Pim*pkale$  miUti  may  be  a  tangible  variety;  the  scales  are  said  to  be  40.  with  only  3  series 
between  the  lateral  lino  and  the  vent  rail,  whllo  there  are  usually  6  to  7  in  P.  promslas. 
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acroaa  ha«e  of  caudal;  pectoral  Am  while,  e&eept   the  Mark  mmtrnt 
which  m  followed  by  a  narrow,  aharply -defined  streak  of  bright  »•!••*? 
other  Ana  whit*,  the  middle  |M»rtioua  Mark  ;  head  all  Mark      Laterai  In** 
complete,     (cvm/rrtum,  nun  part. » 

Hft**kpm.km'  c.m/~1m;  1.1  »%■!>.  I»n»  Ac  Sal.  J*.  I.  I  "Ml*..  IftV.  I**.  ,  >.  H»rra*  C«m«  a 
tributary  of  Pccoa  River,  Teaaa.  <4't4l  M.tllliaaw*  .  J*t»»*.  a  ««iiMat  «  paw* 
HyiM^fak,  IVJ.  I**3. 

!£•.  PIMKPC4UM  SOTATI'R*  iRaia— 1««. 

<  Hi  i  »t  V*tii  Hi*«"« 

Head  4| :  depth  f>:  I>.  I.  *  :  A.  7 :  aralea  iM.p»-l .  teeth  4-4  Hod*  rmikff 
elongate,  not  elevated,  moderately  romprraaad.  Head  BMidermlr  lb*  am«j 
jde  blunt  and  convex  ;  top  of  thr  head  depressed.  Cheeks  vertical  afoajtfc 
■mall,  inferior,  horizontal.  Kim  small;  the  doraal  moderate,  ibe  6r«i  ray 
distiurt  and  apine-like  in  the*  male,  slender  iu  the  female;  anal  esaav!. 
caudal  An  abort.  Scales  moderate,  deep,  closely  imbricated ;  ami—  ta 
front  of  doraal  amall  and  crowded,  in  23  row  a.  Eye  moderate,  Cole*  «4i 
TaCfona,  little  ail  very  ;  aide*  liluiah;  a  Mack  apot  on  the  doraal  Da  lafrwat. 
Dear  the  base,  le»*  diatinrt  than  in  <  Iwln  rtyt/aLr;  a  duaky  abed*  at  kana* 
of  caudal ;  Ana  often  rrddiah :  malea  in  apring  with  the  biark  on  the  doraa* 
more  extended  and  the  head  wholly  Mack;  annul  with  about  14  data**, 
portionately  lar^e  tubercle*,  length  4  inches,  ijurhec  to  iJaiawar*. 
Kentucky,  AlatMina.  Arkanaaa,  and  northward  to  the  lhmkotaa;  gvaeraJW 
very  abundant  in  amall  atreama  went  of  the  Alleghaniea.     1  aofafe*.  no  teal 

Or  M|M>tte4l.) 

MmmJm*  ■.Aifti,  Ktritb^t  B,  I   till..  Ml.  ,  4?.  l  ■  jm    Ohio  River. 

(y.4«HiiiN<J4*^«,  iSniMxj   ■ .  !■  KU..  < •!•..  "-*,  !».}-.  Ohio  River. 

J#r*- ■  *y»«  *••  j-"«j  *  •-■■.•'  i»  » hi  .  I'r  -     \. .  Sal   Si    1'h  t  la  ,  laV.,  |a&,  Arkanaaa  River     Pen 

Smith.     iT»i--.  N  ■  111     «■■'.:   «lii.mar-l. 
ftV-  ri««.hii. un*ll-:  ilia 4 ht>.  /  •  .  IT't,  Choi  taw  Agency.      «'»I1    M  .  I  !*.*«»*. 
ffrWfcr****"    ymmf-',    <tiKAhi .   I.      .    \~m;    Antelope    Creek.    Canadian     R  w  -* 

K>tiit*-rl«.  > 
Hff'j—»  *>•  -•/»'*■.  *  •  11,  «  »|f    l"»  iiii  ,  ■>-,  1  **»'■.  St    Joaeph   River.  Mithigat      Miih^n 

City,  Indiana 
§lff.  +K*».  K- *Mij-" •.•'*.  m,i    11   J  ■■•ri.    \     N*i   •*.  1   I'lul*..  I"-*,  .ill .  Kanawha  River      >rw| 

it<a£  mal-««iili  H"    In-*  tin  k«  i.-«|        ■  T»|«-t  V-    ft\:±     <  ull.  <*«|»        J  im«    a   ••  vmi( 

HyK+kyn-  4>i  »^  if*-.,  <•'  «i  mi.    '  *•■     \  11.  1*j.  I"'-".  J  «i-a«  4  iiiiaaat.  •rk.^Mit  \m  »,  t*e*l 

I #«.  .a.  «•  Jk  ■    .  1  •■!•«•_  ••'   \  •  l<  I  U     '    it    .    » ;  I      .      ■      1  •■   • 

#7»i  ■   A  *  •  ~ifwr  i,  J    |i  o  A  lillUkl    J*»-.    ,-:■    I"     1**.; 


xog.  MYLOPHARODON.  Ayi 

Jfj*  i  i  i-  -I  -.  Auk,  lr  .     •  •'.    \      Nil    »..!•■.',   LI.       '**•*  . 

lbnlv  rlotiiMtc :  lit.nl   l.u^'f.  pikt-Iikf.  tht*  tipjN-r  jaw  not  prt>traeiile: 
no  biktlN-l.     l'titli  -.1  *>..':  'J  "t   ::  oi'  tin*  i««**tli  in  the  main  row  molar. 
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truncate  or  bluntly  rounded  at  the  apex,  much  enlarged.  Month  terminal, 
rather  large,  with  thickened  lips.  Scales  rather  small ;  lateral  line  con- 
tinuous. Dorsal  fin  inserted  behind  the  ventrals.  Anal  basis  short.  Size 
very  large.  Pacific  slope.  This  genus  resembles  Mylocheilus,  from  which 
it  differs  in  the  nonprotractility  of  the  upper  jaw.  Both  represent  a 
comparatively  primitive  type  of  Cyprinida:,  allied  to  Asiatic  forms.  (Short- 
ened from  Mylopharyngodon — /ivXoc,  grinder ;  #apvyf,  pharynx ;  odovq ,  tooth. ) 

S51.  HYLOPHARODON  CONOCEPHALU8  (Baird  A  Girard). 

Head  3i ;  depth  4f ;  eye  7.  D.  8 ;  A.  8 ;  scales  17-74-7.  Body  elongate, 
subfusiform,  compressed.  Head  broad  and  depressed,  the  snout  tapering. 
Month  horizontal,  the  jaws  about  equal,  the  maxillary  extending  to  eye. 
Eye  small,  2}  in  snout ;  preorbital  elongate.  Interorbital  space  as  long  as 
maxillary,  3  in  head.  Scales  rather  small,  loosely  imbricated.  Dorsal  fin 
a  little  behind  ventrals.  Caudal  fin  1£  in  head,  the  lower  lobe  very  long, 
longer  than  upper;  caudal  peduncle  very  long,  i\  in  length.  Color  dark, 
paler  below,  no  red.  Length  2  to  3  feet.  Sacramento  and  San  Joaquin 
rivers;  not  very  oommon ;  next  to  the  species  of  Ptychocheilus,  the  largest 
of  our  Cyprinida.     (jcovoc,  cone;  K£<palTjy  head.) 

Gila  ccmocrphala,  Baird  6  Girard,  Proc.  Ac  Nat.  Sci.  Phi  la.,  1864,  134,  San  Joaquin  River. 

(Coll.  neermann.) 
Mghpkarodtm  robust*;  Ayhxs,  Proc.  Cal.  Ac.  Nat.  Sci.,  1856,  33,  San  Franciaco.    (Coll.  Ajret.) 
Mylopharodou  ctmooephahu  and  robiutus,  Girard,  Pac.  R.  B.  Surr.,  x,  216, 1868. 
Myiopharodon  eonocephahu,  GCnthm,  Cat.,  vn,  262 ;  Jordah  &  Gilbert,  8jnop«U,  226, 1883. 

zio.  MYLOCHEILUS,  Agassiz. 

Mylocheilu*,  AoAiwii,  Am«r.  Jonrn.  Sci.  Arts.,  1856, 229,  {laienOu). 

Body  elongate,  not  elevated,  little  compressed.  Head  rather  short, 
conic,  somewhat  pointed.  Mouth  rather  small,  little  oblique,  the  lower 
jaw  included;  maxillary  with  a  small  barbel  at  its  end;  upper  jaw  pro- 
tractile. Scales  moderate,  not  closely  imbricated.  Lateral  line  decurved. 
Dorsal  fin  beginning  nearly  opposite  ventrals.  Caudal  tin  with  the  rudi- 
mentary rays  little  developed.  Anal  basis  short.  Intestinal  canal  about 
as  long  as  body.  Teeth  2, 5-5, 2,  or  2, 5—4, 2,  those  in  the  main  row  hooked 
in  the  young ;  2  or  3  of  these  becoming  molar  with  age,  much  enlarged, 
blunt  and  truncate  above.  (A  third  deciduous  row  sometimes  present, 
according  to  Girard,  in  thi^  genus  and  in  Mylopharodon ;  we  have  seen 
nothing  of  the  kind.)  Size  large.  Pacific  Slope.  (//tttof,  grinder ;  jfttoc, 
lip.) 

862.  MTLOCHKILIJS  CAFB1NU8  (Richardson). 
(Columbia  Chub.) 

Head  4g ;  depth  4$;  eye  5;  snout  3£.  D.8;  A.8;  scales  12-77-7;  teeth 
1,  or  2, 5-5, 2  or  1.  Interorbital  space  broad,  convex.  Mouth  horizontal 
or  nearly  so,  the  maxillary  not  reaching  the  front  of  the  eye;  suborbital 
bones  wide;  preorbital  elongate.  Teeth  hooked  in  the  young,  some  of 
them  becoming  stump-like  with  age.  Color  dark  above ;  sides  silvery,  a 
dark  lateral  band;  below  this  a  pale  stripe,  under  which  is  a  dark  stripe, 
which  extends  about  to  the  vent ;  fins  plain ;  belly  and  pale  stripe  red  in 
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■pnOK  malm,     length   12  inelira.     HlrtNima  of  fHe*jnn  and  T»a«J-i»j 
from  Kra/rr  Kiver,  nouthwanl,  anrmdinK  (Mark's  lurk  of  th*»  <'»•«»%•. 
a*  far  m  Klathrad  Lakr, »  K\rrniaim >.  ami  >n.»kf»  Ititrr  !■•  H***  !.<*<«•  I  *-  -» 
(liilhert  A    K\i*rniainii;  ■■fim  mtrruiic  th#»  ir«;    abundant    r.«.Mr:»a-: 
ffo|iienta  tht*  n  pawning  Im-iU  of  thr  aalmoii  «  hrfr  it  drn»nr«  t-'.#-r  *£f» 
Mprrinirna  from  Nanaitno  ami  u*  by  Mr.  Aabdown  II.  iiirrb,   «?••  ••>•• 
that  thin  in  th«*  only ''v/maimf  fiMiml  m  Vanromer  laland      )■*■••»•    it* 
fiorthwrwt  wimt,  hrlir«>  (•mrmn*.  north  wrntrru.l 

in.  '*••  l»      £■*■---■••■  ■■■ 


1  VrjiriWWt  (f-r«i  !»■»■■  «•■*•'■■••  i,   Bl-  II  4  !!••■■%,  )*AHtia  l^>r*«li  A I 

•t  Fort  Vancouver. 

M«4 «*#■/-« /r.MVrik/M*.*  lilH«>l-.  Pr--      \r    Nal   ftri    PtiiU..  1»V.  |>.  ««|  »       -■■■..     M-a*">* 

California,  |>ri-t«l  ly  rrn>ii'<  n-li      ilj|»-,  Y-.  •!"  i.*T«.»       •■-.     T»  ••  ••  • 
JVpi.  <tk»Um»  la/*  mlu.  Aui«*u>t  IV  »■  m»»«,  Anirr    I   nm  h  i    .!••«   I'iVX1'  C»!«»fc»i  >    •••  r* 
Port  Vancouver.    »T>i-.  N  .  :U     r..||  r>u«kk|  i 

J>«m<j*inm»»  ««•»*•»•,  Hi  Vf III  ■,  I  at  .  in.  /?•  ■ .  1  •*•> 

Jfai*A*W»a  imnni,  J-<ii>t*4  A  •  •ILUI.ai.  •».•.■■■ -|*l«.  — •■  t"1  ■   !■■  ■»■■■■•    IW       I     •    f -•        m 

xt.lnvl.tt.H  l'Afi«  : 

in.  STVPODON,  (.armau 

4a>p»>l»'«.  <;>Mi<,  Hull  Mu>.  >'  n>|   /■>  1  .mi.  >■.  !■»!.   ..y»t/r.  ■ 

BcNly  oblong,  comprrwd,  n.vi-rwl  with  Urtfr.drridnona  •ra!««  I-at***a 
line  complete,  derur vmI.  I*or*al  ami  anal  Una  abort  M--uir.  itl.  . 
anterior;  pmiiaxillarit-n  protrartih*;  fobl  of  lo»rr  lip  r>«»t  m^  ^  •!«* 
nymphjrain ;  lowrr  jaw  trenchant,  without  horny  mining.  !,«•  l  .*w.«. 
(•ill  raker*  abort.  I*har>  nigral*  ntrong.  Trrtb  :ta,  of  th*  v.'-***  •  » 
type,  niorr*  or  l«in  cylindrical,  w  ith  roundel  grinding  anrfaora  .  imuiwi 
mora  slender  and  hubcomral.    i  -•■  -■■•  *  atump :  ■-'  ■■  >. ,  tootb  » 

•ia.  htipoim)*  *ih  Mr  »:k.  •■«'*.•» 

Head  'M:  <W*pth:i>.    I».*;A.".    Scab--*"  X*-*.    "IWih  .»-'•  •!•••.'   ■?.•»•.. 
likr,  w  ithmuw'i  mniiiiiit*."    l)oi».iI;iiid  \ ••nt rul «»ut i n»«-«  -iii.i.^r     •-.-     *-f 
longer  than  mioiii.     Month  nldii-m*.  tin*  maxillar)  not  i»-i»l.u.^  1->  •  t     * 
ryi*:   low  it  jaw  tin*  hmgn.     iVctoraln  tint  rrarhing  in.tu!*.  t1*     »:*>r  ■ 
anal.     Iltown  ;  ail\«'i\    In-Iow  :    :i  broad,  brown    lairril    b.i<<l.    »-•.'.»•..•. 
alwivr  byaiiairow  m  1  \ •  r \  litir.     !.:i^o  dw   laaira«(au   i««»laird   !»^.-'. 
Coabmla,  Mrxiro.     iitann.iii  >     A   oiiiKuUr   ii**b  o*"  nnrrriani    rr  iti.  :.• 
known  only  front  t lit*  on/ina!  t\|»e.     i<i<;nwhi.  oitfii :  /•*'••.  I  \*±t 

.■%*]r|-4-  ■•..»■•*».<;  i mi  «  %    l!-i  I    *l  .•    ■  /  ...      ■■■•     •     '•-"!   t.i^o  ilr  I'ar'ai    t.  ^**- -    ■ 


H2.     SEMOTILUS.    Ii.itnifM,iH 

K\!  I    ll-lll  •»    ■ 

v«  ii.Vi     Rtri^r-    ti     1    i,»i     n»        i       '..  ,  ■'.•., 

I»»        ■  •  •    II  ■  ■  ik  ■  i .  I:  ■  '•".*.■"•  I:    -«■     ■    I  ■  i ".   Ii.     ■■».■>..■■»••  •  i-  •    — 

»  '  ■"•.■■.   I ■-»:■..,.  »t    r    «    •   |{     ■     |     ■  ■      .   M  .■•_•.   |»  i.    ■  ■ 

|Uh|>  ri»'«u*f  :  lit- i«l  l.irjt  :  tiin-.*'i  tfTriiiii.iS.widf,  tin'    iip|«*  ?   u«    |  r"- 
tr.TH'tilf  :  ii  ■•n  .i']  In!  !••  !  >-u  t  :  •■  ii   i\i!..ir  \  jmM  :ib*»\  t«  it*  r\ir»  n  -i  i  .  r--t  ** 
it*>  tip  at  in  iiiii**!  ••: !  •■;  A:i<:.<.iii  iii:iiih>'Av      i  In  \hiiiix;  f  \  ^n.p'i*«  ?!<•     «*r 
Im-I  i  an  n«»t  alw.i\i  l..    r..-r  .1  I  ii  t«-«i  in.«]  i-atul  «bi»rt  :  t«iib  •'.    '•  I.   . 


■  ii.*     ,-...■. 
•      i.  r« '  »•  i     •/ 

•»  »  <  Ii.  'it  i  i  i:."  * 
i  -■  I  ■!■.  1  >:.»  M.l  . 
Ir.tl'f.j 


•     •       ••-■-«       ll^ik :   4  .1 

\            M    !.:■  I   >    «  *  ••    rj,.*    ..irmr  i  .      \     •-■       i  '   r 

•  >  .  .  1 •  j  .ti  .  —  li  .  «ub^u»il4^Ja        —«#r»  «■•  »     it'* 
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hooked,  without  grinding  surface.  Scales  moderate.  Lateral  line  con- 
tinuous. Dorsal  more  or  less  posterior  to  ventrals.  Anal  basis  short. 
Vertebrro  22+ 20  =  42.  Species  of  large  size,  the  largest  of  the  chubs  found 
in  Eastern  America,  differing  from  Leuciscus  in  the  presence  of  a  maxillary 
barbel,  (of/fin,  banner,  i.  e.,  dorsal  fin  ;  the  second  part  of  the  word  was* 
elsewhere  used  by  Rafinesque  to  mean  "spotted.") 

LxrrogoMi'8  :  (Acvk<k,  white  ;  <ru>ju.a,  body): 
a.  Origin  of  dorsal  midway  lietween  nostril  and  base  of  caudal,  between  13th  and  14th  ver- 
tebrie ;  scale*  not  much  crowded  anteriorly. 
b.  Dorsal  without  black  spot ;  scales  large,  silvery,  about  45  in  lateral  line. 

corpora  lis,  354. 

Semotilub: 

aa.  Origin  of  dorsal  midway  between  middlo  of  orbit  and  base  of  caudal,  between  15th  and 

10th  vertebra1.    Seal  en  crowded  anteriorly. 

c  Dorsal  with  a  black  s|>ot  at  base  of  its  au  tori  or  rays  ;  Males  smaller,  little  silvery,  45 

to  05  in  latoral  line.  atromacvlatus,  355. 

Subgenus  LEUCOSOMUS,  Hcckel. 

354.  SEXOT1LUS  COBPOBALIS  (Mitchill). 

(Fall-pish  ;  Silver  Chub  ;  Wind- fish  ;  Corporal.) 

Head  4  ;  depth  4  ;  eye  4£.  D.  8 ;  A.  8 ;  scales  8-45-4 ;  teeth  2,  5-4,  2. 
Ik>dy  oblong,  robust,  little  compressed.  Head  large,  convex,  the  snout 
bluntly  conic  ;  mouth  largo,  terminal,  somewhat  oblique,  the  lower  jaw 
included ;  premaxillary  below  the  level,  of  the  eye,  the  maxillary  barely 
reaching  front  of  orbit.  Eye  moderate,  rather  high  up  and  anterior. 
Barbel  shorter  than  pupil,  not  evident  in  young  specimens.  Scales  large, 
22  in  front  of  dorsal,  not  much  crowded  anteriorly.  Dorsal  fin  slightly 
behind  middle  of  body,  just  behind  ventrals,  inserted  behind  13th  vertebra. 
Fins  moderate.  Coloration  brilliant;  steel-blue  above ;  sides  and  belly  sil- 
very; males  in  spring  with  the  belly  and  lower  fins  rosy  or  crimson ;  no  spots 
on  the  fins.  Length  18  inches.  Abundant  from  the  St.  Lawrence  to  the 
James,  east  of  the  Alleghanies,  in  clear,  swift  streams,  rock  pools,  below 
cataracts,  and  in  clear  lakes;  not  found  west  of  the  Alleghanies.  It  is 
much  the  largest  of  the  eastern  Cyprinidtv,  ranking  with  the  western  and 
some  European  forms.  "  The  chub  is  a  soft  fish  and  tastes  like  brown 
paper,  salted."  (Thoreau.)  (corporalis,  pertaining  to  the  body  ;  Mitchill 
calls  the  fish  Corporal  or  Corporaalen.) 

CjfprinuM  corjx/ralt*,*  31  itch  ill,  Amer.  Monthly  Mag.,  I,  July,  1817,  289,  preliminary  notice, 
•  Wallkill  River;  Mitchill,  /.  c,  ii,  February,  1818,  324,  detailed  description. 
Cifprimtii  btdhirifi,  Kaiineso.ie,  Amer.  Monthly  Mag.,  I,  December,  1817,  120,  Hudson  River 

and  Wood  Creek. 
Lend*-**  argctiteu*,  Storek,  Fishes  Mam.,  90,  1830,  Worcester  County,  Mass. 
I*tu'i*ii*  pulchellu*,  Storek,  Fishes  Mass.,  90,  1831),  Walpole,  Mass. 
l*mu*-u$  Htiidu;  DeKay,  N.  Y.  Fauna  :  Fishes,  209,  1842,  Lake  Champlain. 
lA-ucitntr  rhryfiptent*,  DkKav,  N.  Y.  Fauiiii  :  Fishes,  211, 1842,  N.  Y.  Harbor. 
lsucU>n»  rott-mjvlut,  Ctvikr  &  Yalkkciknnes,  xvii,  318, 1844,  Carolina. 
Ltvcuthm jmlchrlhtt,  Storkh,  Synopsis,  412,  lH4f>,  Massachusetts. 

LeuawmtHA  <u/<tr<i<4M*,t  Bairi*  in  Iconog.  Eucycl.,  n,  216,  and  in  Cope,  Proc.  Ac.  Nut.  8W.  Phi  la., 
1801,  623,  Susquehanna  River. 


*  As  to  the  priority  of  the  name*  of  Mitchill  ami  Rafineaque,  see  note  under  Ntttropi*  corwittu. 
This  specie*  in  evidently  Mitchill*  Ci/iirimi*  cf>rp<»r.i/m,  and  the  transfer  of  the  name  Bnnntilut 
rurjKirali*  to  tho  next  species  by  Abbott,  Putnam,  and  Cope,  hat  Ix-en  tin  uufortuuateuud  confusing 
error. 

f  According  to  Cope,  the  nominal  s|tecies,  rataractn*  and  rhotltevM,  differ  from  the  northern  form, 
puhhrilu*  (or  corpora/ 1*),  in  the  Miiallcr  wale*,  theae  huviUR  47  in  tho  lateral  line,  while pulrhellu* 
in  Massachusetts  has  .VJ.  This  difference  has  n«>t  t>een  verified  by  later  writers,  who  place  all 
uuder  one  head.    UUuther  counts  40  to  48  in  specimeus  mostly  from  Maine  and  Canada. 
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Urn,.*.*,**  .h.sk*—,  I'iin,  I'r  -    A  .  N*t.  .-si.  I'biU  ,  I*  1,  VCT,  BrMl^wtM  C'aaa  •»-*  •  ** 

cocoaCreek.  tributaries  of  the  Delaware  River. 
Apo/iM  Ar*'^",  «*•  i  r,  l*r.-    \r.  \a\.  N  i.  I'hil*  .  \—A,  »«>,  Coocitofi  K>v«r    »»a      y*«ag 
('kJ.wMiii/'Wikf/iii,  ST'-Rfa,  1'M.m  Mmm  ,  2+*..  If**. 

l****~immal,nl.krllmM,t,tSlHtU,  l*t   ,   *  It.  2*  \   I  *•  * 

tirmu<ifwt«/<4Vw,  JfiRi-AX  A  liiiini,  *>%tt  •,-■•,  t»'.\  l«*.l 

Subgenus  SKMOTILUS. 
•ii.  MCaOTII.I  H  4THO«A<  I  LlTI  %   Mifrbi!1 

II  >h*ji  i>  t  %  i  .  •  atra-*  *•  »  • 

Head3|:  depth  4:  eye  nl»oiit  :..     1).  7;   A.  *■    acaloa  m_\v-».    iL«*a»    « 
lateral  line  varying  fi«»m  *•<»  to  #•■»  or  even  more,  the  numU-r  gr**iavt  .& 
northern  ex ampler  :  terth  'J.  ."»-•. '_'.     Hotly  atout,  th«*  doraal  outi.r^  »?«  W4* 
iu  front  of  the  dot  Mil.  the  U*dy  ta|»rriiig  l»arkwarda  fniru  a  jnu.lcu^f 
ably  in  adtanre  of  the  dorsal,  i*o  that    the  haaa  of  that    fin  ia  t#b!-  -,■»• 
Head  lari;©  ami  lna\\.  broad  and  roiuidrd  atrtive ;  aimut  hn»ad;  ■*-^,.a 
broad,   «»l»l i« | u«* v    lower  jaw  hh^htly   included,   thn  tip|irr  lip  jaat  !*»*«• 
level  of  pupil ;  iiiavillutv  hatrly  reaching  front  of  pupil:  mamillary  I*/ 
bel  ntuall,  not  e\  idmt  in  frpecimctift  of  leaa  than  2  or  3  mrbea  id  Wtax*-! 
Ky©    rather  mimll.     .Scaleii  muall,  considerably  crowded,  and   red  ax— I 
anteriorly;  alioiit  KOaericfl  in  front  of  thedoraal  tin.     Lateral  liberutraaaaVf 
ahly  decurved.      Finn  inn  a  1 1  ;  the  domal  well  l»rhind  ♦/••otrala,  inari 
behind  fifteenth  \ertehra,  it4*  luM   ray  wrll  in  ad \ ante  of  baa*  of 
Color  du*ky  hiumh  ubu\r;  nidi-*  with  a  \ague,  tluaky  t»*ud,  black  in  ta* 
young,  ditap(M*aiiii£  in   the  adult  ;    Iw'lly  creamy,  tm\  t:nt**l  in  bl»jm 
in  npriiitf  ;  d"r*al  tin  ulwa>*  with  a  <'<»ii«»picin»tia  black  a|N»t  at  the  l»*a»    x 
front,  which  in  bordered  with  red  iu  tht*  malt-;  a  dark  t'rtrhraJ  *  a*. 
m/alea  e>er\whrie  cd^rd  with  d.irk  putn  tuUliou* ;  a  du*k>  bar  I^L.a-4 
o|»errle;  male*  with  Miotit  «ii:ir<M'|\  ttil»«>rrtilate  in  spring.     Y<oir<£  »:tl  a 
•mall  him  K  <.iu<L»l  »\ntt.     I^'iiijth  1«»  im-h«'«.     Maine  i  Krerp-'M :   k  «-*.:<** 
Smith »    and    wr»t«>tn    M»**achu<M*tt«    » lfi'U»at«»nir    Ki\«r.    J«*rtlan   .    u> 
southern    Mif«-<>ir:.    Wvoiitiim.     and    Cana4la:     e\er>where    ahtibilan: 
oh it*ll \  in  nmali  hr^Mikt,  whfii*  it  m  oft«-n  the  Urgent  and  rnoat  iuiaci>vaa 
inhahitunt.     i-iIt,  hl:i<  k  :  nukm/ij.  *»]M»t .  • 

(Vf-MM-'-'*  ■  Mi-    ■■■■•,   \'.n-  r    M   •  I'.'j  M»£     it    I-1-.  CI.  Wa::aill  Ki««r 

H.,.,.  i.t.  •'.    -    •    l;»i«ii-      i    I   -n..  nt.  .If    1-.-.  Krr.tucky  Kivcr 

N  ■•  *»i '■  ■.  I:  w   m  -      t,  I  '  '*>    «•!■  ,  4  ♦.  I".".  Ohia  kivcr. 

#k—  ^.:.  •  .■  .  »■  i...  |;w  imi     r    I   ■  1 1.   •»;.  .  | ».  1  «.■*•,  Ohio  River. 

1*»   ...  •-•  t-  ..  i  •  .(i -.   i  V  1. 1  s     ^m«,  ll.«r    N*i    I'    «     \nt.  i'.',,  |»||.  New  York  aad  C*r» 

Una. 
/,,    „..**..    i     k   M    i\,.:»     i%m>.\i.-    .  .*.    i*ll.  New  York 

/ j  »•  '■  .    \    if  ■.  1":        1-  -■    ^  .     \  tt    II  •!..  l»»  ■   1  ".  Connecticut 

/■*■    •■■•)•...      .  •■      ».    .   I     ■      A      >»■    >  . .  I'l.  U  ,  !•■#.  I  «•.  tUiorai  I.*.-    J  .  Antel*9« 

Creek.  Arkar.kas  h    '  •    r'i 

:»t-rm:   :..•  M,  Choctaw  Accaiy. 


£*n     »      .  •   .  .       i. 

•  •  i.  «  .                   1 k  •      !  • 

m  :■!■»■.*.■ 

fcwt      •    ■       .    •■            ..<■;■ 

• .  i  . » i  ■           .  >   ■    .  ■  I    K  o 

>*  •  1      '             *     •  ,                      •■■,•! 

>         i          :•   ■     .    i    hwettv 

.•«•            •  ' 

i 

•.    1   "            \         N.!     -          I'l 

£*»■-*      •  «          •      •. 

t 

»\     '.    • .          i            ».■      j  -    . 

'  ■■•-  ■    -,  ■ 

*J     T 

/^m      »       •-•  '    ■•;■   »  ...  ■ 

.  ii 

»j?III  k,  '    »■       '          .      •    \»'.« 

>■      '    ■'  -■'      .*  •  "  r 

■  * 

1':    K.9II  1  :    V  1 '*.!••  i  iL,  V: 

I    Kort  Pierre.  Ncbraaka.    \i\l:   t* 
hwtttwittr  River.  Nebraska.       *•>.  K  •»■« 
a    !•-•■  l"i.  Kaaaaa.      «'«■'-  ll*am  «.t 
..I.  Iw; .  i    ri.  •  j|s  frLK..  J*-*  :«•«  .  aw4 
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Represented  south  of  Virginia  and  Tennessee  by 

S56  ft.    SEH0TILU8  ATB0MACULATU8  TH0BEAU1AN US  (Jordan). 

Head  4 ;  depth  4.  D.  8 ;  A.  7 ;  soales  9-46*-5 ;  teeth  2, 5-4,  2.  Rather 
stouter,  with  larger  scales,  less  crowded  forwards,  45  to  48  in  lateral  line; 
the  head  short  and  thiok,  almost  round.  Barbel  well  developed.  Color- 
ation of  S.  atromaculatusy  the  black  dorsal  spot  distinct.  Length  7  inches. 
Streams  of  Georgia  and  Alabama ;  the  extremes  quite  unlike  atramaculatu8 ; 
intermediate  specimens  with  scales  48  to  50  occurring  in  Cape  Fear  River 
and  elsewhere.    (Named  for  Henry  David  Thorean,  t  naturalist  and  poet.) 

SemoUhu  (Aoremuaaai,  Jordan,  Bull.  U.  S.  Nat.  Mas.,  x,  63,  1877,  Flint  River,  Georgia. 
(Type,  No.  9296.    Coll.  Hugh  M.  Neisler.) 

XX3.    POGONICHTHYS,  Girard. 

AyomdUftff,  GifcABD,  Proc.  Ac  Nat.  Sci.  Phi  la.,  18M,  136,  (kuequQobu$). 

SymnMtnmui,  Jordan,  Bull.  Hayden  Geol.  Sunr.  Terr.,  iv,  788, 1878,  (argyr*io$u§= young). 

Body  elongate ;  head  small,  conical ;  mouth  moderate,  terminal,  normal ; 
maxillary  with  a  well-developed  barbel  at  its  end ;  premaxillaries  protrac- 
tile. Teeth  2,  4-5, 2,  or  2,  5-5, 2,  hooked,  with  well-marked  grinding  sur- 
face. 8eales  rather  large ;  lateral  line  continuous,  deourved.  Dorsal  fin 
beginning  rather  in  advance  of  vent  rals ;  anal  basis  short.  Caudal  fin  with 
its  rudimentary  rays  numerous  and  greatly  developed,  supported  by  strong 
apophyses  of  the  oaudal  vertebra,  the  upper  lobe  of  the  fin  considerably 
longer  than  the  lower,  this  character  not  evident  in  the  young,  appearing 
by  degrees.  Intestinal  canal  short ;  skeleton  not  peculiar,  except  in  the 
great  development  of  the  apophyses  of  last  oaudal  vertebra.  Chubs  of 
large  size,  replacing  on  the  Pacific  Slope,  the  eastern  Semotilus.  (iruyuv, 
beard;  /*0k,nsh.) 

S56.  POtiONICHTHYS  HACBOLEPIDOTUS  (Ayres). 

(8PLIT-TAIL.). 

Head  4£;  depth  3f ;  eye  large,  4}  in  head.  D.  9;  A.  8;  scales  10-66-6; 
vertebne  26+15 ;  teeth  2, 5-5, 2,  rarely  2,  6-5, 2.  Body  elongate,  somewhat 
compressed,  back  a  little  elevated.  Head  short,  slender.  Mouth  mod- 
erate, nearly  horizontal,  maxillary  reaching  orbit;  lower  jaw  included; 
preorbital  longer  than  deep.  Interorbital  space  convex.  Dorsal  fin  mid- 
way of  body,  rather  in  front  of  ventrals.  Scales  rather  large,  moder- 
ately imbricated.  Lateral  line  decurved.  Fins  rather  large ;  upper  lobe 
of  caudal  half  longer  than  head  in  adult,  the  lobes  subequal  in  young. 
Coloration  uniform;  sides  bright  silvery,  especially  in  young;  uo  red. 
Length  12  inches.  Lowland  streams  of  central  California;  very  common 
in  the  Sacramento  and  San  Joaquin.    Singularly  distinguished  from  our 


•  Scales  46  to  48  la  the  type*  from  Flint  Biver ;  61  in  specimen  from  Augusta,  Georgia  ;  62  in 
one  from  Black  Warrior  River. 

f  "The  first  to  say  a  good  word  for  the  study  of  Cyprinida*."  "  I  am  the  wiser  in  respect  to 
all  knowledge  and  the  better  qualified  fur  all  fortunes  for  knowing  that  there  is  a  minnow  in  the 
brook.  Methinks  I  hare  need  even  of  his  sympathy  and  to  be  his  fellow  iu  a  degree.  I  would 
know  even  the  number  of  their  flu  rays  and  how  many  scales  compose  tho  lateral  line." 
{There**.) 


224  Hat/etim  47,  UmittJ  Stat*  i   Xutiomt/  M**mm 

other  f'gpnniilit  b\  the  great  drirloptneal  of  the  npprr  lobr  wf  ta»  fMik 
ad<1  iU  rudimentary  ray*.     («-**,► "  -,.<..-  *f  largr-acalnl  » 

f>«*iM-»a  ■■••*-*•  >l#p» J- fw*(  Aiii>,  I'lfti-rt  Tint-*  aii  I  Trari*  fi|f,  |»"-i    Vat    *     %+*  Wfm->-  -m  • 
/VpwfcfAv*  t«.*7»»J. J«i,  lUiar.  A  ••m«ki-.  Vr\»  .  A>     >•!    *l    fti- •     l»-i    1  *      u^«i     W« 

Joaquin  River.  California,  «i«l  tium-,  I'v    U  II  *«r«  .  %    ;*'    I*."- 
i\fnm*Ukr*«wr*+—,  <ii*AUi'.  I'm-     A.     Nat    H.  i    llillav.  |aM,  1  ^  t*rt%-4*«    C*  •-*•*>»« 
|^» •*•««•  */y^rt ».-*.,  ill  \TII« ■,<•!.  »  tl.  .*^T,  !••.« 
f/«ii*i«M  IMd/MiM-al,  i;r«THIB.  I    kf   ,   «||,  '/Tl.   I*** 
fVyiNi*.  W4«a    wi<r<-lr;.i.f.<iti<  J. -*■•*«,    I'r-       t*     P.    \»l     ■«•  .    !•»■      *J»      J    ■•  «■     •    «•   .#•»« 

fiywi  >!■!■■  aiyjun  mi     F   m  i-*  I  'niini.  rjn  |«ut  *"  Inn      t  «■(  •i-u^tM    *B«»i*^.«4 

114.  PTYCHOCHEILUS.  Aga~i/. 

H^*<«4rfA»,  A«iAwif,  Am-  r.  J-  un».  J* 1    \rt»,  1»V»,  2.-i,  (jr«*^M> 

Body  elongate,  little*  rlrvatrd.  the  raatlal  |irdunrlr  not  r««btrari«4 
Head  long,  slender,  pike-like:  month  nearh  horizontal,  »  idrU  r.*f»  ti*» 
maxillary  extending  to  l*»l«»w  the  rvf,  thr  up|tei  hp  rathrr  •*.*,•  :l# 
level  of  the  eye ;  lower  jaw  included,  ImiiIi  anterior!*  and  Utrf*i;«  i>- 
barbel;  lip*  thick.  Scale*  nmall,  little  imbricated,  imwiit  |onc»r  i**a 
deep.  Lateral  line  derurved.  tiill  rakera  very  abort.  Ih»r*al  fli*  •••: 
back,  somewhat  behind  ventral*.  Anal  ha*ia  fdiort.  Caudal  ttu  mimmg 
ita  rudimentary  ray*  not  greatly  develo|»ed.  Intrwtinal  rai.al  akvrt 
Teeth  2.  ."i-4.  2:  the  »t  might  limb  of  the  pharyngeal  hour  eitrriurU  U*+c 
and  Blender,  ita  teeth  wide  apart,  nuhcoiiiral.  •carrel  \  ntii:prr***«|.  aa>4 
but  alight))'  curxed  ut  tip,  tlir  hook  bring  tnineil  in  tbt-  direction  «»f  1  .• 
angle  of  the  iMiiie :  no  trace  of  grinding  mirfa<e.  Ki*hr«  •>!*  *r?-.  !*•£• 
ai/e,  reaching  a  length  of  more  than  4  feet,  the  largest  ••!*  tlir  /»■  •«  ■•• 
Cyprimtthr.  With  a  general  resemblance  to  /.*sii"iM  and  U*'  1  th.«  ^«:. --• 
difl'em  strongly  in  t'ic  fmni  of  tin-  pharyngeal  hotter  and  trrth  In  :'-.• 
genu*,  n<*  in  Hilo,  th«*  vcrtchr.r  are  more  numerous  than  u»nj.  .  j.  /*■■ 
4."»  or  lt»  inMead  «»f  I'J  to  4."».  1 -•  ,-,  fubl:  (•■/-..  lip:  tbr  »k.t.  ■ 
mouth  iNrhmd  th«jawt  bt-ing  foldfd.  1 

4    N  air*. -flti-   [*••  :•'.  liu-  7.1     »',:!.  -»   '-f  :■    I  rm\  •►-  ut  M  •«..    «!«•.•  •* 

■■■■    •»»  aI««  in  tli*   Ut-  r»I  In.-   t1-    .*  '•- 

'      l!r*-l  I  i!i  1-  ■  „•••.     ■  :•  'I  ■  f   l:.       I1     '■■      i-    l.-»-l  ««sr    •     -  .« 

M>     Head  J*  dr.    !  ut'th.  . '- M  .  f  :..   •.!!.    '.In.  !>••■)  1           .  -•• 

:U7.  I'Tlt  H<N  HI.II.Ih  oitrM)*i;*H|H.k>  t*m«ufc> 

<^-4i    ««i|>ii       I   •»•»     »■  :       M    ■•■!%?       t'tftt. 

Head  K| :  drpth  )•  tu'.:r\r  f»mail(7*  mhead.*:  inanont:  *u«»ut  .i  I»  li». 
A.  -s;  ncalt'i  '.«-T..  t.i  Mi  7.  U  t » »  ♦  <* »  U*|oit*  the  dorsal;  tr«th  'J,  4-."».  .*  l--;» 
«-i^mparati\  ely  n-l'iist ,  \%  ttlitt«xit  t  ainla!  |M-dtiinlr  Mouth  largv.tbrRUAXii 
lary  reaching;  l'i<>!.t  «•!  pup:!  l.\c  ^niail.  m  >«niiig  «|ievimrn«  pr«»p«»rti*'& 
atrly  iiiitih  lui^t-i  L.it.i.il  lim-  -tnMi^lx  «b-t-iir\i*«l,  much  nrarrc  \w\.i 
than  tiack.  ('««!«»i.i: ;'-n  !iri<bl-,  gifi-ninh.  w  it li  a  fear  ailtet%  ***alc-».  I«i.i 
ml\rry;  tin- tin-.  \u  »pi.i.^.  «  lb  inl  or  orangr :  acalra  du«t«*«l  «ttti«!a:l 
dota;  >oimg  w.tli  l>!a<  k  «  anii.il  ^p••t.  l.riii;th  -  to  I  feet.  Kltrrt  fn*a. 
Vj/i corner    N?.ifnl    *«>Mth    to   the   S*n   3oa%vU\u\   a\>^u^au\  vu  VIvAamuV.* 


» •  •  • 

•    •  1  m 
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River,  Fraser  River,  eto. ;  ascending  the  Columbia  and  tributaries  as  far 
as  Missoula,  Montana,  and  the  Great  Shoshone  Falls  in  the  Snake,  (Ever- 
mann), also  everywhere  in  the  Sacramento,  San  Joaquin,  Salinas,  and 
other  lowland  rivers  of  California.    Common ;  used  as  food. 


{Lemewem)  wtgcmtmmi%  Ricbardsoh,  Fauna  Bor.-Amer.,  in,  306, 1836,  Columbia  River. 
G*L*  framdu,  At  us,  Proc.  Ac.  Nat.  ScL  Cal.,  1864, 18,  San  Francisco. 
lyprknikeiliumnfor,  Agassis,  Anier.  Journ.  8ci.  Artu,  1856,  229,  San  Francisco. 
fVcfcxArihu  ^rnrOw,  AOASsrs,  Amer.  Joarn.  8c i.  Arts,  1865,  229,  Willamette  Falls. 
ttfchockrilm  oryimrwi.  Girard,  Psc.  R.  R.  Sunr.,  296, 1858 ;  Jordan  A  Gilbert,  synopsis,  236, 

1883  ;  Itbrbaxx,  Boll.  L\  8.  Fish  Comm.,  xi,  1891,  43,  pi.  19,  fig.  3. 
I^AodUflw  rapax,  Girard,  Proc  Ac  Nat  8ci.  Phils.,  1866, 209,  Monterey,  California.  (Coll. 

Trowbridge.)    Large  specimens  with  deep  body  (depth  4%)  and  scales  before  doraal  crowded, 

49  in  number  Girard,  Pac.  B.  B.  Suit.,  x,  300, 1868 ;  Jordan  A  Gilbert,  synopsis,  226, 

1883. 
ImirM  onynmiM,  GUKTHRR,  Cat.,  Til,  239, 1868. 
Ptprkvdktilm*  jrandi*,  Girard,  Psc.  B.  R.  8urr.,  x,  300, 1868. 
Imrwcmt  frmtdi*,  GCvther,  Cat.,  tii,  239, 1868;  in  part;  perhaps  mixed  with  P.  harfordi. 

158.  PTTCHOCHEIIX8  HARFOBDI,  Jordan  A  Gilbert. 

Head  4 ;  depth  5f.  D.  8;  A.  7;  scales  17-90  to  95-9;  teeth  2,5-4 , 2.  Form 
of  P.  ortgonen$is,  but  more  slender,  the  lateral  line  similarly  much  deonrved, 
but  scales  smaller.  Candal  less  deeply  forked ;  pectoral  longer,  reaching  jj 
distance  to  ventrals.  Maxillary  2f  in  head,  reaching  just  past  front  of 
eye.  Length  18  inches  or  more.  Lower  Sacramento  River,  with  P.  are- 
fonrmris,  but  much  less  common  in  the  markets;  possibly  only  the  extreme 
variation  of  that  species.  (Named  for  W.  G.  W.  Harford,  curator  of  the 
museum  of  the  California  Academy  of  Sciences,  now  of  the  University  of 
California.) 

PlyekochilmA  karfordi,  Jordax  A  Gilbert,  Proc  U.  S.  Nat  Mm.,  1881,  72,  Sacramento  River. 
(Type,  No.  27246.    Coll.  Jordan  6  Gilbert.)  Jordan  A  Gilbkrt,  Synopsis,  226,  1883. 

S*9.  PTYCHOCHEILU8  LUCIUS,  Girsrd. 

('*  Wbttb  Salmon  *'  or  the  Colorado.) 

Head  31;  depth  5} ;  eye  small,  2}  in  snout,  7  in  head.  D.  9 ;  A.  9;  lateral 
Line  83  to  87;  teeth  2, 4-5, 2.  Vertebra  45  or  46.  Body  slender,  elongate, 
with  long,  slender,  depressed  head;  the  form  and  general  appearance 
being  that  of  P.  oregoncnsis.  Maxillary  reaching  past  anterior  margin  of 
the  eye,  2?  in  head.  Lateral  line  very  strongly  decurved.  Fins  moderate. 
Scales  very  small.  Coloration  plain,  darker  above,  the  young  always 
with  a  black  caudal  spot  and  with  a  faint  pale  lateral  band  below  a 
darker  one.  Length  5  feet.  Colorado  basin,  very  abundant  in  the  river 
channels  as  far  north  as  the  base  of  the  Rocky  Mountains  in  Colorado. 
(Uneompahgre  River  at  Delta.)  The  largest  of  the  American  Cyprinida-, 
reaching  a  weight  of  80  pounds,  and  having  considerable  value  as  a  food- 
fish.    Known  locally  as  "Salmon."    (lucius,  pike.) 

ifoctm,  Girarp,  Proc.  Ac.  Nat.  Sci.  Phil.,  1856, 209,  Rio  Colorado.   (Coll.  A.  Schott) 
Hex.  Bound.  Snrv.,  Ic'jth.,  66, 1869 ;  Jordan  *  Gilbert,  Synopsis,  227, 1883. 
r.  iw.  a. 18 
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115.  GILA.'  Baird  &  (iirard 

Ails,  Baiki*  A  «.!■%»!.,  IW.  Ar.  Nat.  f«cl  Phil*  ,  1*U.  3M,  f>  I    in 

Italy  elongate,  little  compressed,  the  back  arched,  eafMetsJJy  in  ta» 
adult ;  the  caudal  peduncle  typically  estremrly  long,  aWnd** .  r«*tra*«*<4 
much  narrower  than  the*  base  of  the  cautlal  An.  which  is  widely  *•**•* 
with  it*  natal  fulcra  very  much  developed.     1 1  ©a- 1  in  typwal   if*  1  m 
broad,  depressed,  its  piotile  concave.     Month  large,  homontnJ.  aa4  *■•♦ 
lapped  by  the  broad  snout.     Dorsal  fin  behind  the  middW  «»f  the  W«4y 
•lightly   behind   vctitraU.      Anal    basis   short.     Intestinal  rasxal  eawrt 
8calea  very  small,  little  imbricated,  sometimes  ararrely  imbricate  at  all 
longer  than  deep,  especially  posteriorly.     No  barbel.     fWndobrsa*!** 
present.    Teeth  L\  r»-l,  2.  clone  set,  com  p  rest  rd  and  booked,     witawai 
grinding  surface.     Vertebra*  12  to  46.     Peritoneum  dusk).     f*f  ir  ■■   W 
large  size,  the  typiral  form  remarkably  unlike  the  usual  ('vprinutd  t*s* 
but  varying  through  a  series  of  intermediate  forms  di recti*  info  L 
so  that  the  genus  ban  no  very  satisfactory  technical  character     < 
name  of  the  river  where  the  typical  species  was  first  obtained  • 

a.  IWIjr  wr*  ur  l*m  fully  m«M 

t>    CsutUl  |<«N|uDtl<-  *•  ry  •Irtxtrr.  ita  lr*a|  4f4h  1'1  IS  SMUillary  .  »mX*+-4  W%  mmA  Wf 
mn<  I*  r«lui  t*l  •  !».••*    a» 

U.  <'«i»UI  f«r«luiM  I*  n. i|  »«ry  •l»rxW,  it*  Ira*  «Vf4a  l*%  is  SMSi:i«f  y  .  mmtm   *  W%  «*< 
Im>IIt  ttt.a|rr«t^lT  r«duriHl.  *-•*■*»    'M 

da.  rVlly  naked  :  •  *u<lal  jwdun'1**  •l<»iMl«»r  ,  aat#rfcir  |n*U  «csrt«ly  *«•»  ••• 

••*):•-  >•    asi 

ISO.  Iill.%  ELKtiltH.  Bainl  t  «ilrmnt 

Head  .*»;  depth  ."» :  eye  .V     I>.  «♦:  A.  10;  scales  SCUjvVIo:  ir«-th  „*.  I-'-.  J 
The  extreme  atierieM  of  t hi-i  type.      Itody  elongate.  Miinew  hat  *i>myt*mm*ml 
the  region  hefoir  the  dorsal  elevated,  forming  a  aort  of  hump.  the  d^r«*. 
tin  inserted  on  tlu*  il<»\Miwar<l  slope  of  the  hsck.  so  that  its  l»a**>  i«  «j-»  t# 
obh<|iie.     Caudal  prdtinrle  extremely  long  ami  slender,  an  br«»a«l  a*  tUmf . 
and   nearly    terete,    it*  length   (from  end  of  anal   to  middle  nf  t»a*w  «f 
caudal)  If  time*  the  length  of  the  head,  its  least  depth  If  in  man'.laxi 
its  extremity  d:lated   and   compressed.     Head   short,    hfitad,  th»  sawst 
depressed   and    ^madly    rounded  ;  the   anterior   part   "f  the   brad    frvsx 
behind  the  even  broad  and  dcpre*Med  ;  the  posterior  part  high  ««»  that  tSr 
pnttile  fonun  11  <i>n<'a\e  air.     All  these  traits  of  form  more  marked  1a  <•!«£ 
example*;  voting  sp»<imrii«  » »smrii  ■  ha\ingthe  anterior   profile  scarrrli 
ci»n«-a\e.     Mouth  ratln-r  lar^**r  than  111   *$.  robust  a,  nearly  bor./ooia!.  lb* 
up|H-r  lip  on  th'r  le\ ••!  of  th<*  l«»wrr  part  of  orbit,  the  maxillary  extend 
ing  to  t':.r   fiout   <>f  orlut.    th«*    lo«.r  jaw   on   all  sides  included      «k.£ 

•  '"  T'  -  f  ■  •!    f  >.  •  •    t.«  ■••  -t't.    -\  ■  ■  I  r-  'i  .  f  <>tt*frr^it»«i*  »a4  <*iif  •    rmtK.  «Xj  % 

ilirT  ■»».  «  *h  i!  •  1  rt.r'ul  11  i'i!.»-ti  t*  "  *  u()<  <liffrr  cr*<slly  fn«»  U»«  'i,  t>.»  r» 
i.j-iTTi  1  r  '»•  it.  :'  :■,  .  :  ;  ■- *m-1  niii  i!j'»*»h>..|  y.^r.  Thr«  *r*  *«rp  ten*  1  «»  f  % 
Tli'?  h»»-  r*-»  1 »  1  »'•  r  I--  :..  •-  y  :»i  i.  un  .-ut  •  f  %)—  ««i#r  as  J  sa«iac  tin  isi  fmrl—%  t  £■■"* 
m.I  »t.ff     Tt.rv  !U     o^  \     \  ir,^l,  ••      W    |.    4*n«-bt*r.  u>  KtmS.  f>si     I    H  !C*t  Mas,. 
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of  the  lower  jaw  hard.  Eye  small,  anterior,  placed  low.  Isthmus  nar- 
row. Gill  rakers  rather  weak.  Fins  all  long  and  falcate,  larger  than  in 
G.  rohutt*.  Pectorals  reaching  ventrals;  caudal  fin  deeply  forked,  its 
lobes  long  and  pointed,  the  upper  somewhat  the  longer;  the  rudiment al 
basal  rays  strong,  about  12  in  number  on  each  side.  Scales  scarcely 
imbricated  at  all,  those  on  the  caudal  peduncle  bardly  touching  each 
other,  on  the  sides  of  the  body  much  longer  than  deep ;  their  texture 
thin  and  membranaceous ;  scales  on  back  and  belly  much  smaller  than 
on  sides  and  smaller  than  in  other  species,  those  on  middle  line  of  back 
obsolete  or  nearly  so.  Coloration  bluish  above,  pale  below.  Length  12 
Colorado  and  Qila  rivers,  abundant  in  the  channels,  but  not 
iding  so  far  as  G.  robutta.    (elegansy  elegant.) 


QO*  tttfmmt,  Baibd  A  Gieaed,  Proc.  Ac.  Nat.  Set.  Phil*.,  1853,  369,  Zuni,  Colorado,  and  Qila 
rivers.     (Type,  No*,  936  and  20X66.    Coll.  Maj.  Thomas.)    Giraed,  Pmc  R.  It.  Sunr.,  x, 
206,  1858  ;  Joedak  A  Gilbert,  Synopsis,  227, 1883 ;  Joedak,  Bull.  U.  S.  Fish  Comm.,  ix 
18»,  27;  Kirsch,  Proc  U.  8.  Nat  Mua./ 1888^558, 

GO*  moryi,  Baibd  A  G  IE  a  ed,  Proc.  Ac.  Nat.  Sci.  Phil.,  1853,  388,  Gila  River.    (Type,  No.  247. 
Coll.  John  he  Conte.)    Joedak  A  Gilbbbt,  synopsis,  229, 1883. 

Lftnw  rUy*m,  GCkthee,  Oat,  vu,  241,  18€8. 

ImdtemM  ewwni,  GCkthee,  Cat.,  yii,  242, 1868. 

861.  QILA  ROBUSTA,  Baird  A  Girard. 
(Round-tail.) 

Bead  4 ;  deptb  5 ;  eye  5  to  8.  D.  9 ;  A.  9 ;  scales  17-80-10 ;  teetb  2,  5-4, 
2.  Body  elongate,  tbe  back  elevated  and  tbe  head  depressed  as  in  Gila 
elegant,  but  the  caudal  peduncle  notably  stouter,  its  least  depth  about 
one-third  its  length,  3f  in  length  of  head  and  1±  in  maxillary ;  young 
with  the  head  less  depressed  and  the  profile  scarcely  concave.  Mouth 
largo,  the  upper  lip  on  the  level  of  lower  part  of  orbit.  Fins  rather 
lower  than  in  Q.  elegant,  the  pectorals  in  the  male  reaching'ventrals,  but 
falling  short  in  the  female.  Eye  small,  low,  anterior.  Lateral  line  much 
decoxved.  Coloration  plain  ;  males  in  life  with  lower  fins  and  lower  side 
ot  head  red,  and  a  vertical  red  dash  on  cheeks.  Length  16  inches.  Trib- 
utaries of  the  Rio  Colorado  and  Rio  Gila,  very  common  up  to  the  foot 
of  the  mountains  in  Colorado  (Uncompahgre'River  at  Delta) ;  the  flesh 
foil  of  small  bones  and  nearly  worthless  as  food,     (robmtus,  stout.) 

GO*  roowte,  Baibd  A  Gieaed,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1853,  3«8,  Zuni  River.  (Ty|*\  Nos. 
276  and  277.  Coll.  Woodhouae.)  Gieaed,  Pac.  R.  K.  Suit.,  x,  285,  1858;  Jordan  &  Gil- 
bbbt, Synopsis,  £28,  1883;  Jobdak,  Bull.  U.  S.  fish  Comm.,  ix,  1889,  27. 

Ito^rwife,  Baibd  A  Gieaed,  Proc.  Ac.  Nat.  Sci.  Phila.,  1853,  369,  Zufti  River.  (Tji«,  No. 
246-  CoU.  Cant.  SitgTwea.)  Gieaed,  Pac.  B.  K.  Surv.,  x,  287,  1858;  Jobdan  k  Gilbert, 
Synopei*,  229,1883. 

GO*  jmkmmi,  Baibd  k  Gieaed,  Proc.  Ac.  Nat.  Sci.  Phila.,  1853, 389,  Rio  San  Pedro,  tributary 
to  Rio  Gila.  (Type,  No.  252.  Coll.  Clark.)  Gieaed,  U.  S.  k  Mex.  Bouud.  Surv.,  Icbth., 
61,  1859;  Joed  ax  k  Gilbert,  Synopsis,  228,  1883. 

Pfjchoekeitm*  rorax,  Gibabp,  Proc.  Ac.  Nat.  Sci.  Phila.,  1856,  209,  and  Pac.  B.  R.  Sunr.,  x,  301, 
1858,  locality  unknown  The  typo  of  "eoror,"  examined  by  us  is  a  true  Wl*.  (Coll. 
Kreozfclrf.) 

fmiii  .muuntvi*,  QVmtbmm,  Cut.,  ru,  241,  1868,  Zu&i  River;  substitute  for  gracilis  ureoccu- 
pied  in 
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GUa  qffini*,  Abbott,  Proc.  Ac.  Nat.  Scl.  Phi  la.,  1860,  474;  tjpe  erroneously  ascribed  to  Kansas 
River.     (Type,  No.  21068,  Coll.  Abbott.)    Jordan  *  Gilbkbt,  Synopsis,  220,  1883. 

(iila  aaerat,  Cope,  Hayden's  Geol.  Surv.  Wyom.  for  1870,  441,  1872;  tributary  of  Green 
River,  Port  Bridger,  Wyoming;  young,  perhaps,  of  G.  eiegaru;  Jordan  &  Gilbert,  Syn- 
opsis, 2.10,  1883. 

Leuci*cn$  robtutm,  GCnther,  Gat.,  vu,  241,  1868. 

Leuciieus  grahami,  GI'ktiieb,  Cat.,  vu,  242,  1868. 

862.  GILA  SKHIMTDA,  Cope  A  Yarrow. 

Head  5 ;  depth  51 ;  eye  4.  D.  10 ;  A.  10 ;  scales  21-98-12 ;  teeth  2,  5-4, 2. 
Body  moderately  deep,  with  slender  and  tapering  caudal  peduncle,  the 
least  depth  of  which  is  about  one-third  its  length.  Back  little  elevated, 
not  arched  in  front  of  dorsal.  Head  small,  transversely  convex,  its  pro- 
file continuous  -with  that  of  the  back  and  not  concave.  Mouth  rather 
small,  oblique,  terminal,  upper  lip  opposite  the  middle  of  orbit,  the  max- 
illary not  reaching  line  of  orbit.  Eye  large,  rather  anterior,  but  not 
very  low.  Fins  moderate.  Dorsal  slightly  behind  ventrals.  Brownish 
above,  lower  fins  pink.  Length  6  inches.  Rio  Virgen,  in  Utah,  (Cope). 
Not  seen  by  us.  This  species  forms  a  transition  to  Leucticu*  and  other 
normally  formed  Cyprinida:    {aeminudusx  half  naked.) 

Gila  fiemimulu,  Cora  &  Yabbow,  Zobl.  Wheeler's  Expl.  W.  100th  Mer.,  v,  666,  1875,  (1876), 
Rio  Virgen.     (Type,  No.  16975.    Coll.  Yarrow.)    Jobdan  &  Gilbert,  Synopsis,  230, 1883. 

n6.  LEUCISCUS,  Cuvier. 
(Dace.) 

Leucisciu,  (Klein)  Cuvieb,  Regno  Animal,  Ed.  1,11)4, 1817,  (dobula,  rutting  leucincn*,  a/tanou, and 

phojrinus). 
Phoxinn*t  Rafinesqi-e,  Ich.  Oh., 45, 1820.     (No  type  stated  ;  phoximu  understood.) 
Dobulu,  Rakinf.hu.ve,  Ich.  Oh.,  45, 1820.     (No  typo  mentioned  ;  tiobula  understood.) 
Lmrweii*,  Rafinesque,  /.  c.  45.     (No  typo  nientioued  ;  l<iict*ci«  understood.) 
Phoxinus,  AuAftsiz,  Mem.  Soc.  Sci.  Nat.  Noufchatel,  1835,37,  (jthurinu*). 
Leuei*cu*,  Auassiz,  Mem.  Soc.  Sci.  Nat.  Neufchutcl,  1835,  38,  (Irueiactu),  (not  LeHciacw^  IIkckjel, 

and  of  GCntheb,  which  is  Until  us  of  Rafinesqve,  the  type  being  ruttitu). 
Squaliut,  Bonapartk,  Fauna  Italica,  1837,  •[  6,  (tybcrimu*). 
LeucUcv*,  Bonaparte,  I.e.,  (argenteu*  =  lemifcw). 
Tc/eata<,  Bonapartk,  /.  c,  (mtUiceUnr). 

Cephalw;  Bonapabte,  Cat ol.  Metod.,  1846,39,  (cephaltu;  no  diagnosis). 
Miinrfepi*,  Bonaparte,  /.  c,  (tnr*kyi;  no  diagnosis). 
Itichattlfoum**  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1850,  201,  (baUtattu). 
Tigoma,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1856, 205,  {jMlchella). 
Ctnmula,  Gikard,  7.  <*.,  207,  (nxtptri). 
jSiborim,  GlBAUD,  /.  r.,208,  (cnuvicnuda). 
Clinoxiomtt*,  GlKARD,  /.  c,  211,  (chmgalut). 
11*  mitremn,  Cope,  Proo.  Auier.  Philos.  Soc.,  1870, 462,  (ritta/o). 
ProtojKtntu,  Cope,  Hay  pen's  Geol.  Surv.  Montana  for  1871, 473, 1872,  (doimiuuu). 
Iotichlhy*,  Jordan  &  Kvkrmann,  new  subgenuM  [phUgeOtonti*). 

Body  oblong,  compressed  or  robust,  covered  with  moderate  or  small  scales. 
Lateral  line  decurved,  complete,  or  variously  imperfect.  Mouth  usually 
largo  and  terminal,  the  lips  normal,  without  barbel.  Teeth  mostly  2, 5-4, 2r 
(in  American  species  sometimes  1,  5-4,  2,  or  oven  by  atrophy,  1,4-4,1), 

•The  ventral  carination,  used  in  the  Synopsis  a»  the  distinctive  character  of  Itichardrnmitu, 
has  no  real  existence  except  in  specimens  Hhrunken  by  alcohol;  the  narrow  belly  is  rounded  in 
cross  section,  fully  ecalcd  over,  and  without  keel. 
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usually  2, 5-5, 2  in  the  European  type ;  hooked,  with  rather  narrow  grind- 
ing surface  or  none.  Anal  basis  short  or  more  or  less  elongate.  Dorsal  fin 
posterior,  usually  behind  ventrals.  Intestinal  canal  short.  Size  generally 
large,  some  species  very  small.  A  very  large  group,  one  of  the  largest 
current  genera  in  ichthyology,  represented  by  numerous  species  in  the 
rivers  of  Europe,  Asia,  and  North  America.  Most  of  onr  species  have  been 
poorly  defined.  As  the  species  are  extremely  variable  in  form,  the  number 
of  nominal  ones  has  been  very  greatly  multiplied.  Much  larger  series  of 
each  form  are  necessary  before  the  species  can  be  properly  discriminated. 
Individual  irregularities  in  dentition  are  common  in  this  genus. 

The  typical  species  of  the  genus,  Leuciscus  leuciscus,  is  the  common  Dace 
or  Yandoise  of  Europe,  and  differs  greatly  from  any  of  the  American 
forms.  The  presence  of  various  intermediate  species,  however,  makes 
it  impossible  for  us  to  draw  any  satisfactory  line  between  the  Dace 
(Leuciscus)  on  the  one  hand,  and  such  extreme  forms  as  the  long-mouthed 
minnows  (Clinostomus)  on  the  other. 

In  the  subgenus  leuciscus  the  pharyngeal  teeth  are  2, 5-5, 2,  rarely  vary- 
ing to  3, 5-6, 2,  and  the  scales  are  rather  large  (about  50  in  lateral  line), 
closely  imbricated  and  along  the  sides  distinctly  silvery.  The  anal  fin  is 
also  long,  of  11  to  12  rays,  and  the  lateral  line  complete.  The  genus 
Squalius,  as  understood  by  us,  is  strictly  synonymous  with  Leuciscus.  In 
southeastern  Europe  and  western  Asia  Leuciscus  is  replaced  by  the  sub- 
genus Trieste*,  which  has  the  teeth  2, 5-4, 2,  the  soales  much  smaller  (70  to 
80),  and  not  silvery,  the  anal  fin  still  remaining  long,  and  the  lateral  line 
complete.  The  American  species  ca.led  Tigoma  and  Cheonda  are  very  close 
to  Telestes,  from  which  they  differ  only  in  the  less  closely  imbricated 
scales,  most  of  them,  but  not  all,  having  the  short  anal  fin  generally  char- 
acterist  io  of  American  Cyprinidw.  Tigoma  can  not  be  generically  separated 
from  TthsttH,  though  it  may  be  a  question  whether  either  should  be  united 
to  Leuciscus.  Cheonda  differs  from  Tigoma  in  having  the  long  anal  fin  of 
Leucixcus.  Richardsoniu*  is  simply  an  extreme  form  of  Cheonda.  Sihoma  is 
founded  on  a  Tigoma  with  very  deep  body  and  the  scales  less  loosely  imbri- 
cated than  usual.  CUnostomus  is  a  peculiar  group  of  small,  fine-scaled 
minnows,  with  the  gape  of  the  mouth  larger  than  in  any  other  Cyprinida 
whatever.  The  relationship  of  the  species  to  those  called  Richardsonius  is, 
however,  very  close.  The  type  of  Phoxinus  differs  from  Leuciscus  in  its 
incomplete  lateral  lino  and  very  small  scales.  In  the  latter  respect  the 
subgenus  Uemitremia  forms  a  complete  transition  to  Leuciscus,  and  Home  of 
its  species  (as  margarita)  have  the  lateral  line  scarcely  defective.  Con- 
sidering all  the  known  specios,  Phoxinus  can  not  be  separated  from 
L*uci*cus.  It  may  even  be  necessary  to  merge  Rutilus  and  its  American  rcp- 
resentntives,  Leucus  and  Mylolencus,  in  the  same  great  group.  (Leuciscus, 
old  name  of  the  Dace,  from  Xivkoc,  white.) 

I.  Lateral  lino  complete  in  the  adult. 
a.  Mouth  moderate,  terminal,  or  suhinferior,  the  lower  jaw  included,  or  scarcely  projecting ; 
teeth  normally  'J,  4-f»,  2  ;  wales  rather  email. 
b.  Anul  bacis  nhort,  it*  ray*  7  or  8,  rarely  '.»•   tins  low ;  mal<*«  not  brilliantly  colored. 
Sihoma,  (a  coiued  name  without  mean i !?<£*): 


•Like  many  other  of  flirard'n  generic  names;  drawn  ostensibly  from  "word*  taken  from  the 
North  American  Indians  u«  more  euphonic  than  any  I  might  havo  framed  from  the  Greek." 
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r.  «'au<Ui  i^iuii.  1<  <rij  ,\*,\,  *a<l  f<mft*mtd.  It*  taaat  4«ft»  »**^?  •*•••»  '< 
bra>l.  <l>>raal  invrir.l  •!-•«#>  tautraU,  aral— maiyrallf ly  tarf*  a*>l  •  ■      •   *    . 
■Uiut  .'••■  •  •••«•■•■■«. 

TlOnMA,   «a  rt»lliri|  imnr . 
<t\  <'au<lal  imlittn  I.  n.i  vrry  •t«*il.  H*  Ua*1  •***»  %>4  *»  4»f«li  <4  a*«»i     -«~«  m 
ti..t  •  !ii>*  1>  iiul  ri  at>»|  .  &*«al  ii—ally  la— rt«d  t*fci»>4  •■*i-m^ 
«f.  N  »!»■•  «>f  iiiriliuin  »»i« .  .'<»  to  ?*•  1m  tba  Ul*f  aJ  libi  .  |"««(  •  ;«a  t*«  a— «*  •*  -■ 
<>r  l>  w  (•■final  ,  adillta  «tlh  |k»  lir««|  flalf*l»a>J  a»  I  la»  la>  a  •  ■**a*-4 

#    r»P«  i««  frutii  ill**  JWrmtooatw  Hariri  .  »al»«j  Urg*   •'■-*l    1 

-  •»  «•  •    «« 
*r.  H|*<l'»  fr>ini  Ihf  cr*al  1«ala*  nf  t'taa,  Xa?a4a,  I  aaa*.-    •»<•»•«  «•     ••>*• 
rallirr  lar**-.  .'•;  I*.  M. 
/.  Hi«l*«  ff  I- -I*  aliru|4l|  ailrary  foam  a  ha*  jwi  a*-  ••  i«i**»      « ■    •  •  <• 

/.  H«|ca..f  l»-ly  ■  arrgty  •IH—y.tMaml—g— f  jwlfc— •  aa—A  *■«   i    »*«• 
•ul«    final.  »jr  amall,  r*m  rttmaw+y  wMli         t«*ato*«a\  ■■ 
r*r.  Hpr«ir«  fr..m  tti»t«0thf»f  0i»  Rjoi.rmtHl*,  *v«aia  tare*    a>**4  ■a**»    *■»  • 
ritr>mr]j  taxiaM*.  araW*  n>  lu  C?  •  ».«■»«•«   »' 

#***    H|<*-<  l*«  fn»ru  th*  Uaaln  of  lli<>  Ya*|«t .  amba  fcj     1*^7  *  *■*■* 

w-  ir  a#-  •    *• 
w/«.  H|-    !•■  fr'ttn  tli--  lilla  l«aln .   a««4  av>rv  t»!«al ,  mml—^.X    *"     »*■ 
r»th>  r  rl  •a^atf  irr* as >*«-*«  J*» 

aM.  flat*-*  *»ry  •inaJl.  af»n(  tLc  lateral  lia*. 

si.  ||.-«.|  .|«|.r-«-N|  •!-«•>,  I«rk  •Utalaal  alia  a**  .    ayavaw    t    »n%  ■  » 
fr -:il  tl.«- «•■!*  lUain.  •»-■*    *" 

•^;    llr^'l  u  I  •|<|-r*«nl  .   thr  liark  n<M  »W>«al»l .  «|»  Ua  •■#  a».*:l  •»     *•  ■* 
If.-   **t    at  IU«in  <-f  1'Ub  »t«    ■  ■       * 

W.    Anal  *•*»»«  l-ti».  «if  '•  i->  ,ji4ii,  tl»»  An«  all  high     t-«lj  a>  r*  --r  U<m       <at«r  «»  ■ 
li>  i-l  Mm.ti-li,  wi*h  Urcr'ii-  ;  w al*« «■•!■  rat»,  bi<(  r!u»>:i  latrt  »«•»:     ■    i     » 
Ut   rai  hi,- 

CllK"*I-A,  '*  «      lt.-«l  !..irn- 

k    An* I  r»»-  '«  •     1  .,  i.«  i  i.!i  11. 

i    •-'!•»!     t.  |  * ..-.      t   -1  %  f  - -t  tr'i   li  '  "in|  rf—ril  -   ■  1 1 

u    <*•■!   rati   n  ii   '■   \ '  i.     .  ■■!■•  »  Hi  4  >Urk   !*!•  ra!  I*aati,  '<r  with   t«      t».-»    ■■»■■• 
ii. i>  r«j  «       i'.  li1.    1-     \  •■■.ji.t  !<•!  in  •|rn»ds  maJ*a 

j     l\  m\\    ^.  r>     '         .   f.       '    ■  1"    .j  i-i  :•  Uf.U  r     ■* 

ji    ll.-«l,i  n.    :■•:'»  ■     ',»■•.  ti  ■    1  ;  tv.  •  t «  4" ,  n.  l-i*»*?h       K— *  •  t     * 

.    ■■■■.•       .  •  »  •  «tr    .k  ?•   in  m il'    |m(i.i  ,:  »*•  «•    » » 

1      \-,  .    ■  1 1  •    .■  .  i     ■    '    r  I        t  ••      'iar.  \M*t*l  atri;^«  i.iu     i       "» 

H      \m,  :>«•  ■-•i.i.:.  11  <r  I.       tu-  Urk  latrral •fnj».  f  *k.r,.  »-.»••    •»  ■ 

a  •  ■  ■   »i      i 
Rl'  Mi«!  »■*!•  ",  ■ »    ■'■■•   ■  '    '   "   ■   J    '■  '■•   !•■    bftf  l«  :. 

K".     \t.al  r  ti«  ;  l    t  ....    i   ;  •      '    >l\  ..■■.  li      -inj  fraarJ  .  a  «laxl   LaUfa.   •"  ,«        ■-•  ■  ■ 

■  ■,■».•■».■>:•■!  •••■»•■ 

1*1  :*■■•!    *l  ■-      «*..-.    t  -"    -■!     Rl    -.1! 

d  i    M"».?h  •  ■  '\  ■*  t    •     ,  .  •   j  '        t  t.£  l*i  -n  I  «n,"r     ■PI*T     i         *;  "    •' 

t!.-«  ii.    '.  i        '  ;  ■    .»        •  >   r    .;.■..-!     I-  1    •  th    i  uy        !•.:•»     -  ;  «,ir        <•> 

j  r-  •»   !       I    '  ■..««•.»'.  fr-|  i  .(■!•  isl.     ftrft  I  ril-kant  i  *•« 

f    ^  jl    •  i  -  - .      •  .  »•    •  i!  ..■  ■  « a«  :•    •     .    •      * 

/."    N  j  •-  i.    ■.    •  ■  •'    r »    '■  ■■-  ••.•••».*' 

II      |  *!    *  ,.  I       '  •■.,.•;»-  jr*%   |||«    !&«>■    wu!!i    ln'.,A;l  ^    '      •   .  - 

V     .    :  -        !  ■ 
I'M    is.  ;«.    t  .;•  ».:.»•    Iti>      "■!  nidi  >t  tl*#  l.fcf  f««t     m-  aa    • 

/ *  • 

•■.     S  *  ■  •  r:.  *     '  »        •-'  '■•  !■■  • '  •  t ■  *     iatvrai  lia*  ••*»  afc>  *l      •       .•  *  '  l  ■  • 

a  ■  ..  ■    ■    "  ■ 
l!r«  'Hi   i  ■■ »    ■;-"■'■         *!■  1 1    !.«■* 

*h<4    >»■■■«  -I*  %■.       •  ■»  .   Ti^itu  lu-ai  arnt,  lal#«ai  lia*  «ar  !•»■.■»  *»•■«. 

t|»-l,  •    Ui'-Iii.i***  :l  it       n.f -L«  t' 
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a.  8rales  in  a  longitudinal  aeries  62  to  80 ;  lateral  line  well  dereloped,  nearly  complete, 
o.  Snout  abort  and  rery  blunt ;  month  small,  not  reaching  orbit,  mabqabita,  380. 
P0.  Snout  subconical ;  maxillary  about  reaching  front  of  eye.  obcutti,  381. 

aa.  Scale*  in  a  longitudinal  aeries  40  to  45  ;  lateral  line  more  or  leas  developed. 

p.  Caudal  with  a  distinct  black  spot.  milmbbian  us,  382. 

pp.  Caudal  without  distinct  black  spot.  flammeus,  383. 

IoncaTBTS,,  (urra,  the  smallest  letter ;  tx*vt »  Ash  ;  from  the  small  size.) 
■■■■.  Scales  in  a  longitudinal  aeries  about  36 ;  no  caudal  spot ;  no  trace  of  lateral  line. 

phleqbthonyib,  384. 
Subgenus  SI  BOM  A,  Girard. 

MS.  LBUCI8CC8  CBA8SICAUDA  (Baird  A  Girard). 

(Sacramento  Chub.) 

Head  4i ;  depth  3 ;  eye  5.  D.  8 ;  A.  8 ;  scales  9-56-7 ;  teeth  2,5-4,2,  usually 
without  grinding  surface.  Body  short,  deep,  compressed,  the  antedorsal 
region  arched,  the  caudal  peduncle  nearly  as  deep  as  long,  about  as  deep 
as  the  head.  Head  conic,  the  profile  steep,  the  mnzzle  short  and  rather 
pointed.  Month  small,  oblique,  the  jaws  nearly  equal ;  upper  lip  on  the 
level  of  lower  part  of  pupil ;  maxillary  scarcely  reaching  front  of  eye; 
isthmus  very  narrow ;  preorbital  nearly  as  deep  as  long.  Eye  small,  ante- 
rior. Fins  low.  Dorsal  fin  opposite  ventrals,  nearer  caudal  than  snout ; 
candal  fin  short,  little  forked,  scarcely  broader  than  the  very  deep  caudal 
peduncle,  the  spines  of  the  caudal  vertebra  very  strong.  Scales  large, 
rather  closely  imbricated,  their  exposed  surfaces  rather  deeper  than  long; 
26  scales  before  dorsal.  Lateral  line  decurved.  Color  brownish;  sides 
white ;  young  spotted  above ;  scales  everywhere  with  dark  dots ;  fins  plain. 
Length  12  inches.  Rivers  of  California ;  generally  abundant  in  the  Sac- 
ramento and  San  Joaquin.    (crastus,  fat ;  cauda,  tail.) 

Lemeucm  gibbom*,  Aybeb,  Daily  Placer  Times  and  Transcript,  May  30, 1854,  San  Francisco,  not 

of  Storer,  1845. 
Lorima  rramanu/a,  Baibd  A  Gibabd,  Proc.  Ac.  Nat.  8ci.  Phi  la.,  1854, 137,  San  Joaquin  River. 
KfOMcnuM,*  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1856,  207,  Sacramento  River. 
Stoma  cru«tta«J<t,  Gibabd,  Proc.  Ac.  Nat.  Sci.  Phil*.,  1856,  208,  and  Pac.  R.  B.  Suit.,  x,  296 

1858. 
UmciHwcramawda,  GCxthkb,  Gat.,  TO,  243,  1868. 
fywaiMM  jfaotonu,  Jobdax  A  Gilbebt,  Synopsis,  239, 1883. 
Sq—im*  mum*,  Jordan  A  Gilbebt,  Synopsis,  241, 1883. 

Subgenus  TIGOMA,  Girard. 

M4.  LEICISCrS  CONFOBXIS  (Baird  A  Girard). 

Head  3* ;  depth  3i ;  eye  5.  D.  8;  A.  8;  scales  9-52-5.  Body  robust,  rather 
elevated.  Head  moderate,  the  mouth  rather  small,  oblique ;  maxillary  not 
quite  reaching  eye.  Eye  mod  rate.  Dorsal  fin  considerably  behind  ven- 
trals. Scales  large ;  lateral  line  decurved.  Purplish  brown  above,  yel- 
lowish below.  Length  4  inches.  Tulare  Valley,  California ;  only  the 
types  known;  apparently  close  to  L.  crassicauda,  but  with  larger  scales; 
perhaps  the  young  of  the  same  species,     (con/ormta,  uniform.) 

Urmia  wnformu,  Baibd  A  Gibabd,  Proc.  Ac.  Nat.  Sci.  Phila.,  1854,  137  ;  Poso  Creek,  Tulare 

County,  California.    (Coll.  Ileermann.) 
Tifomn  <xmformi*,  Gibabd,  Pac.  B.  R.  Surv.,  x,  289, 1858. 
Sprat wi  conform*,  Jobdas  A  Gilbert,  Synopsis,  237, 1883. 

*Teeth  with  narrow  grinding  surface;  K&len  10-67-7;  /ioad  4  ;  depth  3%,  in  Girard' a  type, 
which  warn  lo  Inch**  long.    (Coll.  Dr.  J 8.  Newberry.) 
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Ms.  MCl'CUMTtt  MCOLOBMMrwtf 

Ifoftd  3f ;  depth  3|  :ey  euro  all,  tf.  !>.*»;  A.  M;  eralea  1 3-«>-7  :!•«**;.  V-i  : 
Body  robust,  hca\y  Anteriorly,  tapering  backward.  Heed  Uag ,  sm«i* 
Urge,  the  maxillary  reaching  eye.  Later*!  line  decor ved.  I*or**i  it 
inserted  almost  directly  over  vetitimlii;  floe  rat ber  email.  I>o»ky  **■»•• 
•idee  and  lielow  silvery,  the  ccilor  contracting  with  that  of  la*  W*a 
Length  12  inch**.     Klamath  Lake,  Oregon,     (hirvtar.  two-*olorwd 

TV*""  ****».  Gikabk.  IW    Ar    Kftt.  l*tl.  PkiU..  1*34,  3D*.  KUatath  L**ff     Oe*f««     m* 

Ok***!*  r»r*u«ti  c,i*.**\>,  i  •  ,  1<4S  ?c.  Lost  River,  Oregee.    <Tn».  ^'  ff  ."■' 

J.  *.  Nrwt*»rrjM 
a>Mlwt  r«fWnu,  Cui-R,  l»n«-    Ar    Nat.  *•   Phtla.,  IftO.  14* ;  Jot»*«  A  till***.  »*»«•«    :•; 

foufi*,  JoinAi  A  (iiutftT.  tyn-jfaii,  507,  II 


S«C  UEmHrtttUXKATr«(Glnr4l. 

(<»>cat  <'Nt»     i'«ra  «»r  I*ta»  Labs.) 

Ilead 3* ;  depth  3* ;  eye  7.  D.  » ;  A.  M ;  scale*  lCKtt to  61-6;:  teeth  2.  V-4. J. 
short  and  stout ,  one  of  them  with  grinding  star  fare.    Body  robast,eto*ate«f 
anteriorly,  the  side**  compressi'd.  although  the  hack  u  »ery  bruad.    Head 
broad,  the  intemrhital  npar*  llattinh.    Adult  with  the  profile  cv&caie.  tW 
young  with  profile  Mraight  or  convex.    Snout  broad,  elevated  at  tip.  pr» 
maxillary  on  Ion  el  of  pupil.     Mouth  very  oblique,  the  mandible  pr-.,**-i 
ing:  maxillary  reaching  front  of  eye.     Kye  muall,  antrtmr.  1|   ui  •»-   a". 
Isthmus  very   narrow.     Scale*   large,  •ulie4|ual,  broadly    eij«»«eii.    -  -v 
Lateral  line  dernrved.     I)omal  nearlv  median,  mser ted  direct !\  n»»r  ~>  n 
traU:  caudal  evenly  forked,  the  jiedtinclc  li»ng  and  deep.     iVrtyraU  -i^-rv 
extending  three  lift h*  the  distance  to  ventral*:   ventral*  about   it.   *•-• 
Lower  tin*  nhoit.   Color  hla«ki*h ;  e\ery  w  here  dark;  the«rale«  ru*:*-!.  dct:#«: 
and  with  daikrr  edge*,  which  oftrii  form  line*  aloug  the  tow»t»f  ~  ±.+m 
male*  without  n-d.     Length  \'J  to  !."•  niche*.     One  of  the  large*!  *jud  n«u*t 
widely  dintrihiiti'd  »jhm h>h,  fmind  everywhere  in  the  (treat  lla*in  of  I  tak 
and    al*o    abundant    in    the    Snake    Ki\er    Itaniu    at*»\r  the   >L-««L«-:-r 
Full  pi  a*  far  aa  the  Yellowstone  Park.     Kxtremeh   destructive   t*>  «>tl^r 


h«ti»..  -  .  •  •».  t  »:r  «*  »-r.f.  1  •  »•  •  ir'k  •  ft  .|i  »>  i.  Ji-r,  •ut<fa*if  r«i  l|r*4  •.-&  l»«  li  • 
•  it -'M  •■  i  »'.  i  ..  n"  '  **»•••:»  "  »'•  »■  Jii««  ■•  ,Tt%f.  it  •  RiAilllarv  f»fc*  r.f  I  »'»t 
I^>r*»l  hi.  iti«»rt««l  I' •  •,!  i  f»'i-  »:.  k  In  r.t|.  •■uai'  l^l<  rml  iii>«  ■!■•  -.r*i-«!  |--.fAi  .  «fe 
•t  •«•(«:•  »-  »•  -»..  i  •-..:..  •  »•■:•,  j  -.r  •  . :*ii  ■  •  l-«l  Riirr.  •*r*j  «.  ••!»  i'« 
t-|.  i.'i  *;  with  /  '.  •  -  1*  •  .'  '  .  '?;-  t  t«  tt.  ».*••!  .  tic*r  til*  «B-*I  fc-ttft.  t  •i-r  tttt 
I*  ■  •■  !  t'  ■  v  '■!■■  •  »  '  f.  :  ii  .n  •..-•"  *i,ll<ti  t  ,k,u«.  Ih»  »jr  fc«k*-«b«l  *«rc*f  »»: 
tl.     I    j      fl!-   t.    •  t  :.     '     :   .'   V*  ,'  •■    ■-■ 

:  ■*  •!••  t.-*»^7  it  tL*  u.  «l  .•-*.  uuUiL«i  »u  t:.<>  !«u*kr  lUvtr  BaMm..    TV*  ««m.l»t  ^«m  C 
tar/  //tin  J  tv  fU. 
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fishes,  especially  to  young  trout.  Varies  greatly  with  age  and  surround- 
ings. The  present  description  is  taken  primarily  from  Utah  Lake  speci- 
mens, typical  of  L.  atrarius.  We  have  examined  specimens  from  Utah 
Lake,  Provo  River,  Bear  River,  Jordan  River,  Sevier  River,  Heart  Lake, 
and  Jackson  Lake,  Wyoming,  and  other  streams  tributary  to  Snake  River.* 
(lineat**,  streaked,  a  character  usually  not  conspicuous,  and  produced  by 
the  paler  centers  of  the  scales  contrasting  with  the  dotted  edges.) 

Tigoma  linrata,  Girard,  Proc.  Ac.  Nat.  8ci.  Phi  la.,  1866,  206 ;  locality  unknown,  type  lost. 

(Coll.  Berkwith.) 
Tigoma  ooem,  Girard,  Proc.  Ac.  Nat.  8c  i.  Phil  a.,  1856,  206,  Salt  Lake  Valley:  and  Pac.  R.  R. 

Sunr.,  x,  290, 1858 ;  the  name  obesus  preoccupied  in  Leuciscus.     (Type,  No.  2773.    OolL  Bow- 
man.) 
Siboma  atraria,  Girard,  Proc.  Ac.  Nat.  8c  i.  Phi  la.,  1856,  208,  Utah  District  near  the  Desert, 

(Coll.  Brckwith) ;  and  Pac.  R.  R.  Surv.,  x,  297, 1858. 
Tigoma  mpiamata,  Gill,  Proc.  Boot.  Soc  Nat  Hist.,  1861,  42;  and  Ichtli.  Capt  Simpson1!  Expl., 

1876,  405,  Salt  Lake  Basin  ;  a  rery  deep-bodied  example;  scales  10-60-3.    (Type,  No.  2607. 

Coll.  C.  S.  McCarthy.) 
Pratoponu  domuutiu,  Cope,  Hayden's  Gsol.  Sarv.  Mont,  for  1871,  473, 1872,  Snake  River,  Port 

Hall,  Idaho,  (Coll.  Carrington);  a  very  young  example  with  incomplete  lateral  line  and 

teeth  2, 4-4,  1;  scales  9-56-6;  Jordan  &  Gilbert,  Synopsis,  203,  1883. 
Jfybop4**biriUaiu*,  Oopx,  Hayden's Geol.  Surv.  Mont,  for  1871, 1872,  474,  Warm  Springs,  Utah, 

(Coll.  Carrington);  young  with  teeth  2,  4-4,  2 ;  scales  12-53-11. 
/fyfopua  tiinpanogentu,  Cora,  Proc.  Amcr.  Philos.  Soc.  Phi  la.,  1874, 134,  Timpanogos,  Utah; 

young  with  incomplete  lateral  line  ;  scales  13-52-2,  and  teeth  2,  4-4,  2.    (Type,  No.  15769. 

Coll.  F.  Klett);  Copf.  A  Yarrow,  Zoiil.  Wheeler  Surv.,  654,  1875. 
Siboma  atntria,  and  rariety  longierptj  Cope,  Zoiil.  Wheeler  Snrr.,  667, 1875,  (1876),  Snake  Creek 

Valley,  Nevada,  near  the  Utah  line,  and  near  the  Sevier  Basin,  belonging  to 

the  drainage  of  Lake  Bonneville.    (Type,  Nos.  12910,  15770,  15782.     Coll.  Yarrow; 

C.  (J.  Newberry.) 
RtpudiH*  rhomidm$>  Jordan  A  Gilbkrt,  Proc.  lT.  S.  Nat.  Mus.,  1880,  461,  rery  old ;  scales  10-65-5, 

Utah  Lake.    (Coll.  Jordan.) 
Squaliu*  rrtiorftui,  Jordan  A  Gilbert,/,  c,  460,  1880,   Provo  River;    scales  11-56-6 ;  young. 

(Type,  No.  30806.     Coll.  Madsen.) 
Miuuilu*  bicitUitu*,  Jordan  A  Gii.nf.rt,  Synopsis,  105,  1883. 
HHhhUh*  timpawyntsU,  Jordan  A  Gilbekt,  Synopsis,  llMi,  1883. 
&fualiu$  cnutrruM  ami  rlummleu*,  Jordan  A  Gilbxrt,  Syuopsis,  234,  240,  1883. 
Squ*iiiuM  lintalttA,  Jordan  A  Gilbert,  Synojwis,  23tf,  1883. 
txptaliu*  frfxcwn,  Jordan  A  Gu.nKRT,  Syno|*ig,  237,  1883. 

8>/n<i/iuj  alrariu*,  Jord \n  &  Gilbert,  Syno|«i*,  241, 1883 ;  Jordan,  Bull.  U.  8.  Fish Comm.,  1889,33. 
&ptaliu*  aquamatw,  Jordan  A  Gilbert,  Syuopsis,  241,  1883. 

867.  LKl  ( ISCTS  MURKSC  ENS  (Girard). 
(Pehcadito;  Ciub  or  the  Rio  Grande.) 

Head  4* ;  depth  4j ;  eye  about  6.  D.  8;  A.  8;  scales  15-67  (60  to  67)-10; 
teeth  1,  4-4, 1,  or  1,  4-5, 2,  usually  without  grinding  surface.  Body  rather 
slender,  little  compressed.  Head  rather  long  and  pointed.  Mouth  moder- 
ate, oblique,  terminal,  the  jaws  about  equal,  the  maxillary  about  reach- 
ing front  of  eye.  Eye  rather  small.  Scales  moderate.  Lateral  line 
decurved.  Fins  large;  dorsal  behind  ventrals,  its  tip  when  depressed 
reaching  the  posterior  base  of  the  anal;  pectorals  nearly  reaching  ventrals. 


•This  s]*cies  lias  been  attributed  to  Lake  Tahoe,  apparently  by  error,  Ituitht$  olivacetu  haying 
probably  been  mistaken  fur  it. 

fThis  variety  is  mid  to  differ  from  the  typical  form  in  having  the  head  longer  and  the  scales 
larger.    Scales  12-60-5. 
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Coloration  dusky  above;  silvery  below;  male*  with  taw  aiil  ml  aa«W 
with  a  vague  dusky  hand;  young  w>th  a  black  caodal  spot,  f  —  gia  *  u 
12  inches.  Rio  Grande  Ilaein,  from  Sao  Lata  Park  to  Jfeiieo,  •▼try* aw* 
abundant  in  eddies  and  deep  placet  in  the  rirer.  Variable,  lb* 
especially  so.  The  preaeut  description  from  specimen*  take*  ia  ta* 
Grande  at  Alamosa,  corresponding  to  /..  aeeaWe;  further  soetb  tbe 
grows  larger  with  the  back  higher,  the  bead  more  depressed.  Probably  tv 
are  the  same  species.     ( ai^rrscraa.  blackish. ) 


OtU  aaJcaafla,  Bai*i>  A  (iiaAar*.  Prur.  Ac  Xal.  M  Paila .,  laA4.  St.  Km  Misaorav.  Laa*  O*. 

man.  Chihushus;  arat««  ns;  twtb  %  4-4,  a.  eut  #<maw*«  »■!!■!■  n  1«aaa.     Tra»    * 

t3X    Coll  Clark  ) 

frvmw,  <;i«*«i.,  Vntr.  Ac.  Nat  HrL  Pail*.,  laJ4\  »f7.  Bees  Oraaoa  •»•  ft*  )m»mm 

Chihuahua.    (T«p»,  So.  jl».    foil.  Koaarrtr.) 

aaJram,  <;ia*ai>,  Prur.  A«\  Nat  Mrt.  Phils.,  taia,  907.  Chihuahua  Riv«f    awca  ■   •  « 

1,  without  fritallnff  anrfar*;  araJ««  13-C7-7;  r©l«e  trie*!.     iTjpa,  X«a  St?  aa*«  ."S#    rt. 

Coll.  Pottat;  tiiatao,  V  S.  Mrt    ftoand  Aurr  .  I  rata  .  aA.  tattf, 
CfaaaaWa*  jm*.***.  Con,  IUt.^o  •  <m*»I    ««nr.  M<«t  fur  ItTI.  ITS.  I«7S.  Tr»a*ta««ra  t  * 

Oraods.  Sangra  dc  Criato  Pass;  araUa  17  *Mow  la-fct-ll.  t~<a  |.  4-4.  U  i  a- 1   . 

with  or  without  *rti»i!lnK  wrfar*      iTypa.  V<«.  157SI.  la*M,  IfrWO,  l*a*7.  aarf  team        ^ 

Copr,  AikHk,  Yarrow  i 
<Ma  *mU,  «Wr,  Zonl.  Wh^Wr'.  Kifl.  W.  Kftfth  Mar.,  v.  Ml,  1171.  <ltT*i.  M—  aw  At*««   «m 

asar  Fort  Winf  ate.  New  Mciico;   lar**  af*rtawua  with  tha  aralaa  14-er»  ||    «*4  aw 

momtk  larjtr;  thr  t~th  *.  i-4,  S     (Tyf*.  Xo.  laWT*.    Gall   tliailnw  1 

awanfe,   Ciiii*.   Hull    Mm.  fVawp.  tool,    tin.  ft.  Is*1.  R»a   ftaiiaaa    W*  ' -• 

Coahulls;  wale*  \A-6t.  '♦.  YiraU  3«t;  dapth  3**. 

>aaf«TM,*<;«KMAA.  Hull.  Mm.  C«a*|..  Z»4»l.,  vui.  vt,  |aa|.  K*«  Ntiti.  C«aa».Xa 
H|aalHi«  a-m****,  J"Br»A«  A  Hubbst,  hyoofaW,  S3A.  1M3 
Aym/iM  jrWa,  Job pa «  A  Ciivkkt.  ?Mn<»|»t«,  S3*.  Iw.1 

t*fm*li*0 pmlrk+r  aoU  |»W«  4*H«.  J->Bt>4«  A  (illBflT.  *>«a<rf«»a    /M.  £W.   t*K3 
SfpuUtm*  rvmipmus,  J>kt>A«  A  <>UfilBT,  .Vnol^M,  '.£)**,  Ifc^i 
#t|«.U*««  a*yr«* nM.  J    ■!•»*  A  <• linear.  S>Di^«i«.  Hi,  1**J    »aUv  1»^T«»- 1**.  UMb  :   I   •  i*.  *•  »-t 

it>C  •urfar*. 

A^m/im  MM-ir^U,  J    B1»A«  A  IntailT,  >TI>o|»l«.  '.'tJ.  1**1 

S«H.  l.liriMIH  PI  KPI  KKtH  «;.r»M  . 

Heail  »|;  depth  .'if.  A.  H:  acale*  i:i-4r.»->*:  teeth  1.  4-?.  ?.  St«nt  aad  r*,- 
preaiMHl;  hea«l  long,  lateral  line  dectir\e«l.  I><>raal  6n  ahghtli  t^L.r  '. 
ventraU.  Fii»h  all  *iuall.  Black iah  alM»vef  |»ale  l*rlow.  San  IWrtimrd^.. 
Creek  in  southern  Arizona,  a  tributary  of  Hio  Ya^ini.  Only  known  fr»  -= 
Ifirard's  type.  It  in  not  iuipo*ftil»le  that  l>oth  iaf^mrafias  and  ■nrrr*«r»«  nn 
prove  indi«*tint;uiHliahlt«  from  pmrpurrmt,  and  very  likely  aiyrr  also  mat  I* 
the  aame.  In  \irw,  however,  uf  the  general  difference  in  the  faao'  of 
the  Hio  4trandc.  \  a<|iii.  and  (Jila,  we  admit  the  three  species  as  d latitat 
( pttrpurrmM,  purple.) 


TV-.j.^-.r,.,,  «,,.  4ki>.  I'r-    A      N»t.  si    I'hila.  1*.V,  3»\  Ssa  B#rmardioo  Crtrwft.  A* 

lona.     ■(.'••!:    K>iiti*-ri«   ■ 
&i/mal*m*  pm'f~-rm*,  JnMi>    1  « .it  i  a  *  T.  *j  u    j«i«,  J.>.  l*Xl. 

•TV  -  "•«•«?•""-<       »r«.    f  l~  .*••*..;••<  —  ll-»l  "»',.  «Srf4h  -T8..     1».  *  .  A    ».•!»•«*•    I    ' 
4.  .'.*■. «1     '»»;.♦:     »»   •      I'r   *.  #    f  h»  »il  .  --uraw,  aiaiillarr  rwarhiax  fM««t  «#  ■  et«t      N>«  / 
aU  •  it'Cxtitt,:  Hit"   f    in»  .    i  «'a-    *    (•  irutr»U,  wK>  h  r«a<b  »raL     larwa  *•»■«*     »a»*»    ^ 
t«f  k  atMl  •».)»*  »|^  l.M  w itti  .Uu W.  r  .  »n  ul«t  ura  <it*tk j  lateral  aWAa.     a>»  Xataa^  CoUfcA  • 
UWrnurj  o/Lsfuaa  Jri  Mucru. 
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3*9.  LEUCI8CUS  IX  TEHHEDIXS  (Girard). 

Head  3|;  depth  4.  D.  8;  A.  9;  scales  15-73-9.  Allied  to  L.  nigrescent, 
bat  from  a  different  river  basin.  Body  elongate,  heavy  forward,  the 
caudal  peduncle  slender.  Head  long,  rather  pointed,  broad  above, 
depressed  over  the  eye;  month  large,  oblique,  the  jaws  equal,  the  maxil- 
lary just  reaching  eye.  Fins  moderate,  the  dorsal  behind  ventrals;  pec- 
torals long,  nearly  reaching  ventrals.  Color  dusky  everywhere,  with 
dark  dots,  the  sides  soiled  silvery;  a  plumbeous  lateral  streak;  fins  plain. 
Scales  75  in  lateral  line,  in  our  specimen  from  Bio  Santa  Cruz  at  Tucson. 
Gila  Basin.  Very  close  to  L.  purpureas,  but  that  species  has  apparently 
larger  scales,  and  belongs  to  another  fiver  basin.  (intermedium,  interme- 
diate—between L.  pmlckiUus  and  L.  purpureas. ) 


mtrrmexiu^  G I  HARD,  Proc.  Ac.  Nat.  8ci.  Phi  la.,  1856,  206,  Rio  San  Pedro  of  the  Gila. 
Coloration  silvery  with  dark  dot*;  scales  15-73-9.     (Typo,  No.  232.    Coll.  Clark.) 

Sqmalim*  tanMoiu,*  Rosa  Smith.  Proc.  Cal.  Ac.  Sci.,  1884,  3,  Rillito  Creek,  near  Tucson,  Ari- 
zona.   (Coll.  J.  G.  LemmoD.) 

Sqmaluu  tmltt  mmiiut,  Joedah  &  Gilbert,  Synopsis,  238,  1883. 

S70.  LEUCISCUS  NIGER  (Cope). 

Head,  3} ;  depth,  3};  eye  rather  large,  5  in  head.  D.  8;  A.  8;  lateral 
line  80;  teeth  2,  4-5,  2,  said  by  Girard  to  have  a  developed  grinding  sur- 
face, which,  however,  we  are  unable  to  find.  Body  robust,  the  back  ele- 
vated anteriorly,  the  caudal  peduncle  shortened  and  not  very  stout. 
Occiput  depressed.  Head  large.  Mouth  large,  moderately  oblique,  the 
lower  jaw  included,  the  maxillary  extending  to  pupil.  Fins  small, 
the  dorsal  well  backward.  Scales  small,  posteriorly  smaller  and  more 
crowded.  Lateral  line  little  decurved.  Color  dusky,  the  scales  with 
black  dots.  Rio  Gila.  A  large  species,  perhaps  not  distinct  from  L. 
intermedins,  the  scales  apparently  a  little  smaller,  the  differences  in  form 

no  doubt  due  to  age.     (niger,  black.) 

Gil'i  #7i?.ft.«i,  Ba«ri>  a-  Cirahh.  Proc.  Ac.  Nat.  Sci.  Phila.,  1854,  28,  Rio  Santa  Cruz,  Arizona; 

(thenametyibooM  U  twice  preoccupied  in  Leuci*cn*).      (Typo,  No.  222(2775).     (Coll.  Clark; 

tlo-rm.ihii.) 
Tuj>-nui  gMxmi,  Girard.  Proc.  Ac.  Nat.  Sci.  Phila.,  185C,  207,  and  U.  S.  Hex.  Bound.  Surv., 

Ichth..f>4,  1*59. 
GOa  ni'jrn.  Cope,  ZooI.  Wheeler's  Expl.  W.  106th  Mer.,  v,  6«3,  1875,  (1876),  Ash  Creek  and  San 

Carlos.  Arizona;  bo  a  lea  78  to  87.     (Type,  No.  10972.     Coll.  Ilcushaw.) 
SqualntM  n»tf*r,  Jordan  &  Gilbert,  Synopsis,  239,  1883. 


♦The  following  is  the  description  published  by  Miss  Smith  (Mrs.  Eigenmann): 
S^ualiHM  Umn»mt:  Head  3.»j  (4'.',);  depth  3|  (4f);  leugth  5!£  inches;  D.  8;  A.  8.  Body  not 
much  compressed,  but  rather  slender;  the  dorsal  and  ventral  outlines  about  equally  arched. 
Head  subcorneal,  little  compressed,  nearly  as  wide  as  deep,  and  flat  on  top;  maxillary  oblique, 
reaching  fr«  nt  of  eye,  lower  jaw  barely  included;  diameter  of  eye  n<>t  quite  equal  to  snout,  1'.', 
in«-h  interorbital  space,  41;,  in  head.  Teeth  2,  5-4,  2,  with  evident  grinding  surface  on  three  in 
tb««  greater  row.  Pseudobranchis?  preseut.  Isthmus  narrow.  8cales08.  lateral  line  decurved, 
but  not  strongly.  Scales  largest  on  sides  anteriorly;  much  smaller  on  dorsal  and  ventral  sur- 
face*. Scales  not  very  firm,  a  few  rubbed  off  from  each  of  the  four  examples  studied.  Insertion 
ol  doral  fin  very  slightly  behind  ventrals,  nearer  snout  than  base  of  cnudal.  Pectorals  laa  in 
head;  ventrals  2  in  head,  very  nearly  reaching  vent.  Depth  of  caudal  peduncle 2  in  its  length. 
Color  generally  smutty.  Top  of  head,  from  tip  of  snout  to  occiput,  evenly  bluish  black,  sharply 
separating  the  head  from  the  tmnk;  a  median  blackish  streak  from  occiput  to  base  of  caudal, 
paler  behind  dorsal.  A  leaden  band  al»out  as  wide  as  eye  from  upper  angle  of  operele  to  bos©  of 
caudal,  running  higher  than  the  lateral  line  except  at  its  posterior  fourth,  where  it  is  upon  the 
lateral  line.  Sides  of  head  and  body  dusky  from  numerous  dark  punctulations.  Below,  plain  white 
from  chin  to  insertion  of  anal.     Fins  all  dusky.     Peritoneum  blackish.     Described  from  four 

Specimens  (the  largest  5^  inches  long)  collected  in  Arizona  by  Mr.  J.  G.  Lenunon,  for  whom 
ie  specie*  is  named.    These  specimens  have  been  donated  by  the  collector  to  the  California 
Academy  of  Sciences.    Mr.  Lemmon  states  that  ho  found  these  fishes  in  Killito  Creek,  a  small 
mtn-mn  of  the  Sent*  CmUltaa  Mountain*,  wren  milett  north  of  Tucson,  Arizoua,  and  that  the 
Imrgmt  oaem  caught  were  mbout  tea  inches  in  length. 


£tt  Bulletin  ./,-,  United  Stattt  Xatioma/  At**'*- 

a;i.  I.IK  IM  I h  Atlilt    J.-.- 

(l.»  Ik  Til  »-.-•.  Ml      Hl««     • 

Head  4}  :  depth  :t|  ;  v\v  .1$  to  I.     II.  >■:  A    *  .  «ralr«  at».'it   I  •  m.  .; 
twlh   2,  .V- 4,  'J,   ttpirally   without  i*riii<liti ^    ■■uf.ii-r.  >.-il   •■.\e»t   *.-.    a-. 
unuaiial  ■uuiutit  of  irrrgularitr.  iMra-uoii.illv  1*.  I   I.   I  or  .*.   *    I  •--<!  - 
times  with  Kfindiiii;  mirfarr.     Ilody  eoni|iarainr.i    riiiiijg.ti*'  *•, 
prensed,  tin*  raililiil  |iedum-le  lung  mill  rathrralmdrf       11*- ad  ■  .-•-•■.    ••*  ■  «- 
hroad  and  tlatt i>iti  :iImiii>,  t la**  ilitiTorluta!  apart*  mr.  tr\  am!  )..•.»•!•  r  • :.  » 
tin*  eye.     Eyt1  iiiudfiatr,  at    loiij*  at   Mioiit.     Mmith    rjthrr   •::«.!     .    « 
tormina),  old ii|iii».  the  prffnaxillary  jhm  In-low  lrn*I  uf  pup.'.    ■,."  «■■  •  - 
lary  reaching  to  jimi  hf\und  front  uf  e\i>.     Ihntal  tit.  n.«rrir-l  •-,••  •  «  '.»* 
lie  hi  ml  \  entrain.     iVrtornU  tlmrt,  not  rrarhuii*  tirarit    !••  \rt.ir*:»    •  •* 
latter  Dot  tn  vent.     SraN-t  wr\  mii.i1  I.      I.al«-ial  liitf*  mhui- -i  hat  .!#*-•  ••-■•J 
IlluUh   olive  nlNivr,   with  ihiik    ]hhii(«  :    m*lr«  m.\n\.   a  dn«k»     .•■•■* 
•hade:  fin*  lirarly  plain;  uxi.t  ri-d  in  tin*  male*:  roloratn-r.  in  •  ;•  ••!■    •  •• 
pale,  lar^fly  »i.M«r>.     I.fii^ili   iS   im -lira,     (trrat   l.a«ui  'if   It*1..     .  »•- 
ahuiitlaiit  in  tin*  Ileal.  l'io\*».  .Ionian,  ami  Nei  it-r  mrr*  .  im#«  kr.-.«  r_ 
tide  the  limit*  of    t  lit*  old    l.ikt*   lloinir  \  1II1-.  ♦vrijil    irmii    I. .*•'•-     \\  ...- 
River,  Idaho,  where  it  h:it  recent  lr  lieen  fonml  hv  (iillirrt  ai.d  I.-.-t**  a*.  ■. 
who  foil  ml  that  tin*  fauna  of  l  he  1'jijwT  Snake  Kiter  in  Idaho  i-  pra*  T.«a    i 
iilentiral  with  that  of  Lake  Hoime \  ille.     i  Named  fur  Mr«.  A!n»    f.-*n 

fly.ifa«  t/^iwi/M,  •  -Ik  %-..-,  IV«i-      \-     N»l    *»  ..  I*lu!»  .  !»'- .  .»■  .  locality  unkRowr.  P»t 

wllhi.  !!••■  t%|*  !■•.  .    1'n   !.»'!■■     -  ■     '  .  |  fr.«  .  «ij  i'-l  li.  J  •  »    •  •  • 
&f*ml*—  ■•  |-i.  J    tl-»*  A  ".il  •  1 1.  ■    I't  I      "•     N«*     M*  ■      l»-.l«"      |«ra*    Kivf     |.»»-t»-- 

Wyoming  :  J  u»n  \  '■  nir.  "ui  jm    .;«,  !■•      r.t/ ■.«!«, 

£/».■/'»•    •.'••'.  J    n,  I'r-     1      "Nil    >r».1--l    ]•    i'rnvukivrr  :,rtr  IMi1    l«»> 

N"    -TIU      «'   M    JiUi»^       •    »:»^   l   •iiiimi,  «ii.    ;-«    J .-.  "•• 

b.lk'r:,.;i    CHtONliA    «.i  *■  I 
17i.    II  M  IM  |  H  nNII'IKI     '■  r.'! 

Ilfad  4>:  «l«-}'t)1  I*;  .%••  I.ii^i  .    I*  in  ln.nl       !>.*•.    V.  II  •  '  l:       »■'•. 
Iiik*  tilt.      |ttnl\     r.itlit-i    •  Itiit^.iTi*.   xiililiitit'i'rni,    iii'H  li    •  fni.;>'i  •*•   .        }*'•*! 
nioilrrat«'t   t )  ■ «-   *ij«int    t!i  «k:-?..   ^iiIh-kiik  .ii.   ^li^lit  >    pr...  t  :.^       M 
ohIii|in*.   tin*  max  : -!.ir  \   t.  ■  •  r    i;ii;tf    ii-.u  !mi.^  !■»  «-\f       I'.!  «     ••:.:•'.   f1*     *•   • 
iiot.iK]\  •ui,      I i« •  i ^  il  -■■!!!■   ^  !..i:  In  '.Mid  .•  - 1. r t .»!-•      <  •■I«»r ^l i.-si  :•■•!■!.•     .-■* 
mdi't  mid  *h«I!\  «.;\<i\        I  .i»w  i-r   < '«■:  uinl'..4   li:\rr.      Kt.^Mii  m.U   ":■        :    - 
orif{iii:il  \\  |m-,  :iJ-"\  •■■!•■■•■  !:'■»  i|.        N.iii.t  •!  I^r  IM    .luliii  <•.  I  '•«•;••  r    •-!   •  »** 
land,  oiif  n|"  tin-  | •  i ■  -t «•-•  :  ii.iiui.t!i*tt  uf  (a:iiifniiiia  > 

•  '•  •    ■       ■  -.-'■   ••-i.i_-.l-         \       Si*       1  ■           '.•>.'    Furl  Vin^-.wr      h       I  •      a 
I:  -»-.t«     \.-#i     ■   ■        ■    ■      v         ■  :   !■*    J    -i 

I.**  ..  •  •  *.  *  ■  !.■«•- 

S/»  !_■•-•       ■   .  -  *     I-  ■    I  S     ".     '  ■    ■      I      •     -\  ■    ■     .1  ...  -  - 


:;i   1 1 1 1  M  I  s  hi  ^iim  uti 


• .  ■  !■ 


Hrad   I.   di-pth    ■:  •    •    \.i:^*.  !      I"    v   A.    I'.1:    «rah-t  U-."-»— *     w*-1.   . 
<-"-,  1.      1 1. ■  ■  i \  i!in:#  .i«      ■'.»-•!•:   '..»il   •■    <•!•■;. kit- .   u:«i:it!-  I>-r r.nn a- .  ■■    -i  .    •■ 
th«*  rli-ft  rill.**!    -'•-.!.'    t    piiv   !..i!-.    :i.ii!.:|i^   fi-tnl  uf  r\  •■       I.att-ra 
imhI*  !.ilt-!\     *  1  •  -  •  - :  1 1  --  ••  ]»..:-.»,       ' '.     :.i:_it<:     >-«hi:.«l     \  ■■ttl  lal»  :     a"-.'      ' 

elulitfM (r.      Cul*>T  I •  i u . * ..  .   1 1 1 1« ■  -*  \%  vl \ .  \  w  »  A u^Vn  \a\vfa\  \>aiv\%.     \\\aAa\«o>'.<\\ 
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River,  Nevada  ;  perhaps  identical  with  L.  egregius,  but  the  typo  specimen 
is  much  deeper  than  any  egrtgiun  we  have  seen.  (Named  for  Alexander 
von  Humboldt.) 

IVmm  tawtoMrt,  Gibabd,  Proc.  Ac.  Nat.  Sci.  Phil*.,  1856,  206,  Humboldt  River,  Nevada; 

and  Pa< .  R.  R.  Surr.,  x,  291, M58.    (Type,  Nob.  225,  226.    Coll.  Bowman;  Beckwith.) 
SjmJim  AmwI>o/.W,  Jobdax  A  Gilbert,  Synopsis,  234, 1883. 

874.  LBUCI8CU8  EG  REG  I CS  (Girard). 

Head  3*  to  4} ;  depth  3}  to  i\ ;  eye  4}.  D.  8 ;  A.  9 ;  scales  12  or  1S-52  to  56-6 
to  8.  Teeth  2,  4-5, 2,  without  grinding  surface.  Eye  large.  Body  rather 
robust,  compressed.  Mouth  oblique,  the  jaws  equal,  the  maxillary  about 
reaching  front  of  eye.  Fins  all  high,  the  anal  shorter  than  in  L.  hydro- 
phlox.  Back  blackish,  with  a  broad  blackish  vertebral  streak  ;  usually 
two  parallel  dark  bands  along  anterior  third  of  sides,  separated  by  alight 
streak  one-half  width  of  pupil.  In  life  this  light  interspace  is  flushed 
with  red.  Posteriorly  the  two  dark  bands  merge  into  a  single  median  one 
on  caudal  peduncle  and  the  lower  is  sometimes  wanting ;  belly  golden,  with 
some  red  in  males.  A  broad  red  streak  nearly  as  wide  as  orbit  bordering 
the  dark  lateral  streak  and  extending  to  opposite  front  of  anal.  Top  of 
head,  snout,  chin,  and  an  irregular  band  behind  eye  blackish ;  axil  scar- 
let; a  golden  orescent  on  cheek;  fins  unmarked.  Length  3&  inches. 
Nevada  to  northern  California,  known  from  the  Humboldt  and  Truckee 
basins  and  from  Napa  Valley;  extremely  common  in  Lake  Tahoe  and 
Truckee  River.  Here  described  from  specimens  from  the  Humboldt  River 
at  Winnemucca,  sent  by  Frank  Germain.  These  have  been  compared 
with  the  type  of  L.  clerelandi,  whioh  seems  to  be  identical  with  them. 
This  species  may  ultimately  stand  as  Leuciscn*  humboldti.  (egregius,  sur- 
prising.) 

Ttptma  *gr*?ia,  Gnutu,  Par.  R.  R.  Sarr.,  x,  291,  1858,  locality  unknown,  but  probably  Great 
Basin  of  Nevada,  the  drainage  of  Lake  Lahontan.    (Coll.  Kreuzfeld.) 

'iihi  ardr*i>icit,*  Cope,  Zo»U.  Wheeler  Surv.,  v,6G0,  pi.  xxx.fig*.  1,  l«i,  1876,  (1870),  locality  un- 
known, probably  Nevada.     (Type,  No.  H5974.    Coll.  Yarrow  &  Ilenshaw.) 

Stalin*  ptltur,f  Cope,  Proc.  Ac.  Nat. Sci.  Phila.,  1883, 148,  Pyramid  Lake,  Nevada. 

J^vmi.-.^r«/.Wi,;  C.  II.  an. I  R.  S.  Eioenmann,  Wwt  American  Scientist,  1889,  149,  JEtnm. 
Springs,  Napa  County,  California. 

SpHiitm*  ardttiam*,  Joroax  A  Gilbrrt,  Synopsis,  236,1883. 

r^i'ilt**  egrtgi***  Jordan  &  Gilbert,  Synopsis,  23«»,  1883. 


•  C.aa  ar.l-*iara,  <V»pr.  Head  3J  j:  depth  4  J  ;  eye  4.  D. 8  ;  A. 8.  Sales  17-KS-8.  Teeth  2, 5-4, 2. 
H-ly  rather  stout,  rompre**ed  ;  head  heavy,  muzzle  short ;  mouth  short,  Ten'  oblique,  the  jaws 
a) -out  equal,  the  maxillary  reaching  i««t  front  of  the  large  eye.  Pectoral  tin  loug,  nearly 
rea«  hing  rent  raid.    Olivaceous  above,  a  narrow  plumbeous  lateral  baud  concurrent  with  tho  back. 

tSymtfiiM  yiltiA,  Cope.  Head  4;  depth  i}£ ;  eye  3  in  head.  P.  8;  A.  (probably)  8.  Scales 
12-«;o-5.  Teeth  1,4-5,1,  without  grinding 'surface.  Dorsal  inserted  a  little  behind  front  of 
ventral* ;  muzzle  short;  mouth  oblique,  without  prominent  chin,  the  end  of  the  maxillary 
n-at  Ling  a  little  l*»yond  front  of  orbit.  Interurbital  region  gently  and  regularly  convex,  as  wide 
a*  eye.     Olive  al*>ve,  as  far  as  a  plumbeous  tiand,  which  extends  from  the  operculum  to  baso  of 

•  uutlal;  U*li»w  thi»  line,  wile*  and  belly  silvery,  excepts  broad  band  of  crimson  from  the  gill 

•  lining  to  front  of  anal ;  M«le  of  head  with  a  dusky  band.     Pyramid  Lake,  Nevada;  abundant. 

in»riMnn  devflimli,  Eiof.nmann  &  Ekjenmann,  Head  4}+;  dopth  V  +  ;  eye  \\\.  P.  0;  A.  0  or  10. 
Sule*  l«»-r-l*-*5.  Teeth  2,4-5, 2.  Mouth  oblique  ;  jaw*  equal ;  maxillary  reaching  front  of  eye  or 
slightly  htvoud  ;  eve  \}^  in  iuterorbital  space;  pectorals  reaching  veutrals  in  males,  shorter  in 
female*.  i>ark  brown  alcove,  bordered  by  a  darker  strijM? ;  a  black  tsuid  from  tip  of  snout  to 
Ua*e  of  caudal, a  pale  baud  between  this  and  dark  of  tiack ;  fin*  mostly  dusky.  Length  4 
inches.  Xx  ..  Springs,  Nafta  County,  California.  One  of  the  type*  received  from  Dr.  Eigen- 
mann  se**m*  to  agree  fully  with  L.  ajrrgius.  In  general,  however,  tho  fauna  of  the  Sacramento 
Valley  has  )itt)e  in  common  with  that  of  the  Lake  Lab  on  tan  drainage  to  which  the  IluuiboUd 
mod  Tmcrikee  rera  belong. 
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376.  LEUCISCrS  HYDROPHLOX  (Cope). 

(SlLVEB-RlDED    MlNNOW;    '*  PO-H«-WA.") 

Head  4£ ;  depth  1 ;  eye  large,  3fc  to  3$  in  head,  equal  to  interorbital  spaoe. 
D.  9 ;  A.  10  to  13,  usually  10  or  11.  Scales  12-58^5.  Body  rather  elongate, 
but  deep  and  compressed,  formed  as  in  the  section  Clinostomu*.  Head 
rather  small,  short,  compressed,  hut  broad  above,  the  jaws  equal.  Mouth 
oblique,  short,  the  maxillary  reaching  front  of  orbit,  the  upper  lip  oppo- 
site middle  of  orbit.  Snout  decurved  and  rather  obtuse.  Lateral  line 
decurved ;  33  scales  in  front  of  dorsal  fin.  Coloration  greenish  silvery; 
the  back  dusky  ;  a  dark  blue  or  blackish  lateral  band  between  2  silvery 
stripes ;  the  lateral  band  and  below  bright  orange-red  in  the  males,  the 
red  usually  ceasing  at  front  of  anal ;  a  bright  silvery  or  golden,  crescent 
on  cheeks ;  a  golden  streak  from  snout  above  eye  to  gill  opening ;  speci- 
mens in  alkaline  waters  are  very  pale.  Length  3  to  5  inches.  Salt  Lake 
Basin ;  excessively  abundant  in  Provo  River,  Jordan  River,  and  other 
clear  streams ;  also  recorded  from  the  Snake  River  at  Idaho  Falls  and  else- 
where in  its  upper  waters  as  far  as  Heart  Lake,  Wyoming ;  the  fish  fauna 
of  this  region  being  mostly  identical  with  that  of  Lake  Bonneville,  which 
was  once  tributary  to  Snake  River.  The  species  bears  some  resemblance 
to  Notrojris  coccoyaris  in  form,  color,  and  habits.  Our  description  is  drawn 
primarily  from  specimens  from  Provo  River,  typical  of  L.  iamia.  L. 
mantanus  is  exactly  the  same,  but  L.  hydrophtox  may  prove  to  have  slen- 
derer head  and  smaller  eye.     (i<<)up,  water  ;  <p/id)$,  flame.) 

Clinfmtomu*   hylrophlnr,   Cope,   Hayden'i!  Geol.  Surv.   Mont,  for    1871,  475,  1872,  Blackfoot 

Creek,  Idaho. 
CliwHtomns  monUunt*,  Coi'E,  1.  «•.,  47C,  Grass  Creek,  Idaho  ;  Cops,  Proc.  Ac.  Nat.  Sci.  Phtla., 

1874,136.    (Typo,  Not*.  10771,  15772,  and  12908.    Coll.  Yarrow.) 
Climmttrmn*  ta-nit,  Cope,  Proc.  Amer.  Pbilo8.Si»c.  Phila.,  1874,  133,  Utah  Lake,  Provo,  Utah. 

(Type,  No.  lf.935.    Coll.  Yarrow.) 
Gila  Montaua,  Copr,  Zobi.  Wheeler  Surv.,  v,6T>7, 1875,  (1876). 
SqualhtK  hydrophlojr,  (niiin,  and  mouiaHu*,  Jokpan  <fe  Gilrert,  Synopsis,  234, 1883. 
Leucitcus  luontatm*,  Jordan,  Bull.  U.  S.  Fish  Comin.,  ix,  1889,32. 
Leuciacn*  hydrophloz,  Jordan,  /.  c,  48. 

Subgenus  RICHARDSONIUS,  Girard. 
876.  LEl'CISCl'S  BALTKATUS  (Richardson). 

Head  4| ;  depth  H ;  eye  3*.  D.  10;  A.  11  to  22,  usually  16;  vertebrae  40. 
Scales  13-55  to  63-6;  teeth  2,  5-4,  2,  without  grinding  surface.  Body 
strongly  compressed  and  somewhat  elevated.  Head  small,  the  snout 
rather  short  and  conical.  Mouth  terminal,  oblique,  the  lower  jaw  slightly 
projecting.  Gill  rakers  very  small.  Eye  large.  Anal  and  caudal  large. 
Dorsal  low,  much  behind  ventrals.  Base  of  anal  4±  in  length.  Colora- 
tion plain,  the  sides  bright  silvery,  usually  with  a  dark  lateral  band; 
sides  and  belly  silvery ;  cheek  with  a  silvery  crescent;  a  pale  streak  above 
eye  and  opercle,  crimson  in  males  in  spring.  Length  4  to  6  inches. 
Colombia  River  and  streams  about  Puget  Sound;  generally  abundant 
everywhere  in  the  Columbia  Basin,  and  very  variable;  the  specimens 
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from  any  single  locality  usually  alike  but  different  localities  showing 
large  variations.  Also  recorded  (as  Z.  gillt)  from  the  headwaters  of  Clark's 
Fork  of  the  Columbia,     (bait  cat  us,  girdled.) 

C&rmuM  (Abretmis)  baUeatus,  Richardson,  Fauna  Bor.-Amer.,  in,  301,  1836,  Columbia  River. 

Richardstmius  lateral**  Girard,  Proc.  Ac.  Nat.  Sci.  Phil*.,  1856, 202,  Fort  Steilacoom,  Wash- 
ington, (Type,  No.  64.  Coll.  Suckley);  and  Pac.  B.  R.  Sunr.,  x,  270, 1868;  Jordan  k  Gil- 
bert, Synopsis,  251, 1883. 

Lemciscus  gilli,  f  Everxanx,  Bull.  U.  8.  Fish  Comm.,  XT,  1891,  44,  Browns  Qulch  Creek,  Silver 
Bow,  Montana.    (Type  No.  43963.    Coll.  Evermann  A  Jenkins.) 

Bickardsonm*  balteabts,  Girard,  Pac.  B.  B.  Sunr.,  x,  278,  1868;  Jordan  &  Gilbert,  Synopsis,  251, 
1883. 

Abramis  bolteaHu,  Of  mthxr,  Cat,  vii,  309,  1868. 

Abramis  lateralis,  Gf  HTHER,  Cat.,  vii,  309,  1868. 

Leuciscus  balteatus  and  Leuciscus  balteatus  lateralis  Eioxmmann,  Bull.  U.  8.  Fish  Comm.,  xiv,  1894, 
112  *  113. 

Lsmcisemt  balteatus,  Gilbert  6  Eysrmanv,  InTostigations  Columbia  RiTer  Basin,  46,  1894. 

Subgenus  CLINOSTOMUS.  Girard. 
877.  LBUCI8CU8  VANDOI8ULU8,  Curler  *  Valenciennes. 

Head  3};  depth  3f  to  4£,  the  largest  specimens  most  elongate,  the 
females  deeper;  eye  moderate,  3$.  D.  9;  A.  8;  lateral  line  48  to  53;  teeth 
2,  5-5,  or  4,  2.  Body  oblong,  deep,  and  compressed.  Head  rather  large. 
Mouth  large,  oblique,  the  lower  jaw  projecting,'  the  mandible  extending 
to  the  pupil.  Lateral  line  decurved.  Color  bluish  green ;  some  of  the 
scales  of  the  back  irregularly  darker,  producing  a  mottled  appearance; 
a  dark  lateral  band  with  a  pale  streak  above  it  in  the  adult;  young 
nearly  plain  ;  males  in  spring  with  the  region  behind  the  head  and  above 
the  pectorals  as  far  back  as  the  anal  of  a  bright  rose-red,  brightest  anteri- 
orily.  Length  5  inches.  Streams  about  Chesapeake  bay  to  Georgia; 
abundant  in  the  clear,  swift  brooks  east  of  the  Alleghany  Mountains; 
also  (as  L.  estor)  in  tributaries  of  the  Tennessee  and  Cumberland,  west  of 
the  mountains,    (vandoise,  French  name  of  the  Dace,  Leuciscus  leuciscus. ) 

Leuciscus  randoisulus,  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  xvn,  317, 1844,  South  Carolina; 

Gf  nther,  Cat.,  vii,  250,  1868. 
Clinostirmus  ajinis,  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1856, 212,  James  River,  Virginia;  (Coll. 

Balrd);  Cope,  Journ.  Ac.  Nat.  Sci.  Phi  la.,  1868,  228. 
Ctiuoetomus  fu*rtuloide*y  (Potomac  River  at  Washington)  and  c«ro/»nn*,  (Salem,  N.  C.) 

Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  185C,  212;  Cope,  Cypr.  Penn.,  376,1866. 


•  The  following  characters  are  assigned  to  the  form  called  lateralis :  Body  slenderer  and  less  com- 
pressed than  in  H.  baUealn*.  Mouth  moderate,  terminal,  oblique;  jaws  equal.  Anal  base  51  ^  in 
length.  Blackish  above;  a  dark  lateral  band;  the  interspace  aud  belly  pale,  crimson  in  males  In 
summer.  Head  4'.,;  depth  3%  to  4.  D.  10;  A.  14:  scales  13-55-6;  teeth  2,  5-5,  2.  Columbia 
Blver  and  streams  about  Paget  Sound.  It  apparently  fully  intergrades  with  the  preceding,  the 
anal  rays  ranging  from  1 1  to  22.  The  name  Leuciscus  lateralis  is  preoccupied,  and  this  form,  if  dis- 
tinct, should  stand  as  Ijenci*c*i*  gilli. 

■(The  types  of  leuciscus  gilli  aro  described  as  follows:  Head  4;  depth  3%  to  3%.  D.  10;  A.  14 
(l;s  to  16).  Teeth  2,  4-5,  2.  Scales  11-66-7,  32  »>eforo  dorsal.  Body  deep,  compressed,  much 
deeper  than  in  L.  monUmus,  tho  top  of  head  broader,  the  eye  and  mouth  smaller;  eye  3%  to  4  in 
head,  1%  in  interorbital  unace;  maxillary  not  quite  to  front  of  orbit;  snout  short  and  blunt,  3% 
in  head;  lower  law  scarcely  projecting;  mouth  oblique;  caudal  pedunclo  long.  Dorsal  small, 
anal  large;  caudal  large;  dark  alnive,  a  dark  lateral  band  with  a  yellowish  band  above  it;  belly 
reddish  or  orange;  cheek  with  a  bright  yellow  crescent;  body  and  flns  with  black  specks;  a  yel- 
low blotch  at  base  of  pectoral.  Length  \\\  inches.  Browns  Gulch,  8ilver  Bow,  Montana,  and 
Swan  Lake,  near  Flathead  Lake,  (Columbia  Basin).    Apparently  not  distinct  from  L.  baUeatus, 
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iiil+e+*,9  J»bi*a«  A  IUait  •%,  Hull  I'  J*  Hal   Dni.«ii.t/   lO.fclkH.vtf    £■«...*•«•  •*« 

Tenoeaacc.  Stone  River,  Murfreeaboro,  Tenneaae* 
/,— . mi  —  V1— .  ar«Tiiia,  r*i  ,  «ii,  r*.  W* 

G*l-  rmmlxttmit,  Juki***  A  1»*att»v  Hull.  t*.  t.  Hat.  Ma*  .  «n.  :*.  10T* 
Ltmr—rm*  /mm4mU  +U;  (•r^mu,  ('.it  ,  %||a  Ji*  .  |w« 

Sywliw  r*m4>*ml»*  ainl  fmm4ml.H.U*,  J  <fti>t*  4  liiiatar.  ••towf***,  fJX.  ill*  !•*» 
IkfaafiM  *aVr.  Juatn*  A  tSitarar.  v  "!•••.  ze,  I  wo. 

t7v  U:I<IM  iHfcMlStiATI*   k>rtU»4. 

'IUt»-«lf>gl>PN|aia 

Head  4;   depth  ."»:  eye  about  4.     I).  *;    A.!»;  aralm  1 1  *-?•*-,%     lawta  2. 
4-f»,  2.     Itody  elongate,  comprrmned  ;  headlong,  rather  |«»ir»l*<d       at*»«*.  i 
very  large,  oblique ;  the  lower  jaw  notably  projecting,  with  uma!!  ka«** 
at  the  aymphyaia  beyond  tip  of  upper  Jaw  ;  upper  lip  ou  \r\rl  of  j»i*« 
maxillary  extending  to  middle  of  or  hit ;  posterior  angle  of  oprrrW  f«u 
Eye  moderate.    Kealen  very  *mall.     Fina  abort  an«l  high,  the  doraad  •*•»»• 
what  behind  ventraU.     Lateral  line  derurved.     Color  dark  hlmah.    ti*» 
acalea  mottled  with  paler :  "idea  with  a  broad  Mark  band  :  belly  met*  •  • 
lean  ail  very ;  the  front  half  of  the  lateral  band  bright  rnaaairn  in  «p*  &*• 
male*;  belly  aud  lower  tin*  more  or  le*a  reddr  ned :  a  dark  tertebral  ><a&4 
Length  6  incbea.     (treat  Lake*  and  I'pper  M  laaiaaippi  Valley ,  rbi*MS*  free* 
Pennsylvania  to  Miuueaota;  common  in  clear  Hraaiua  north*  aid  uaii 
{etoufatmm,  lengthened, j 

IwiIm  «f-«/ifiii,  kltfLA*l>,  R»-|  X    /■»  I    «»l»l",  I*.*,  1«  t.  ato-l  In  t**«    J  ■*!»    Rat    II  «4      •   -     531 

1*11.  Mahoning  River,  Trumbull  County,  Ohio,  and  Lake  trie,  nwm*  C*«  »•*•*-« 
£#«. ««*•  y**m (■**■•,  >Toa*a,  "»!.  |«Ut  Fi«li'«  V   A,  41«i,    IMt.  Wabaah   River 
Aywiiivfj'-ti/rr,  I  ..ft,  pn«     A       N*t    •».  i     I't.ils  ,  1«*  |.  .*•»'.    Mllhlgar 
Utw«iW>^tfii,l'Mlli>Otll>    ir nhi •.  i ' -i.  4*4,  I'll  .«•'«»  it  •       *t      «u    .1 
I7i».4f' ••-(••  «f  «/■»/*».  4ilfe*mi  ,  IT  •     A..\»\S»    i'lnlt  .  KV.  .1; 
CTu»^<4mw*  f*rij. ',  i-  ri ,  «  j  j  r    I"  tin  ,   ;"\:«« 
!>»■»«•  I ■»< 't/ri.  4if'\TMtl,  «  *t  .  %ti.'j4'>.  •  It*  tiorr  («tn|>ri«H|  tirl  n  f.  •*!••*•      a>--r».    .u.. 

<3.  t*-*lh  '^,  •  -:..  1 
tyuriJiM  •*•  ayuftu.  J><ai>*«  A  1*1111*1,  ,*jif|«i«.  ITi.',  I**". 

Subfer.ua  I'HOXINUS.  K*fin<*|u* 

»79.  Ill  f  IM  I  «i  >MM,  •  I  h   ••..,,  . 

Hea^l  4  :  depth  It  :  ••>'«•  imwlerate,  ,*U  in  bead.  1>.  >«.  A.  ":  •*■*!•«  I •—■!»> 
lO;  te*'th  'J.  I  •'•.-.  H«m1\  nhoit  and  lhi<  k.  lilllr  roiiiprr<Mr<l  th-  l-a*  a 
little  elevatt*d.  Head  \er\  lar^«<  ami  l»rii^«l.  th»»  lini//lr  blm*t  .•  .*.  '*>*>! 
kfniitli  f»iuall.  «|iiit«a  iddh|iii*.  ih»*  lnwef  jaw  *cart'elj  projertin^     r.»\     *«i 
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teaching  to  beyond  front  of  orbit,  2$  in  head  ;  npper  lip  on  level  of  mid- 
dle of  papil.  Fins  moderate;  dorsal  well  backward,  much  nearer  candal 
than  snoot,  somewhat  behind  yentrals ;  pectorals  long,  1}  in  head.  Scales 
very  small,  almost  embedded  in  the  skin,  covering  the  body  evenly.  Lat- 
eral line  decnrved,  very  short,  not  extending  to  ventrals.  Back  and  belly 
scaly.  Color  pale  or  dark ;  back  plain  dusky ;  a  black  band  through  snout 
and  eye  to  caudal ;  above  this  a  pale  band ;  below  this  abruptly  white; 
belly  and  lower  fins  crimson  in  spring  males ;  pectorals  dusky ;  no  caudal 
spot.  Length  3  inches.  Mississippi  Valley  and  neighboring  waters ;  not 
common ;  the  few  specimens  known,  from  Livingston  County,  Miohigan; 
Barmboo  River,  Wisconsin;  White  River,  Arkansas;  and  the  Black  Hills 
of  South  Dakota,  (Cox  Lake,  Chicken  Creek,  etc).  (viof,  new ;  yj,  world; 
the  species  is  closely  allied  to  the  European  Leucticus  phoxinus.) 


Meoyjnu,  Con,  Cypr.  Penn.,  375, 1866,  New  Hudson,  Livingston  County,  Mich- 
igan; Jobdan  k  (jilbsat.  Synopsis,  243,  1883. 

neoganu,  GOntbsb,  Cat.,  ru,  247, 1868;  Eykkmamw  k  Cox,  Bull.  U.  8.  Fish  Comm.,  xv, 
IMS. 

SHO.  LEUCI8CUS  MARGARITA  (Oope). 

Head 4;  depth  4*.  D.  8;  A.  9;  scalps  11-52  to  58-8;  teeth  2,5-4,2. 
Body  stout  and  thick,  little  compressed,  the  back  somewhat  elevated. 
Caudal  peduncle  thiok.  Head  blunt,  thick,  and  rounded.  Mouth  small, 
terminal,  oblique,  the  upper  lip  below  the  orbit ;  eye  rather  large;  scales 
rather  small.  Lateral  line  decurved,  more  or  less  incomplete,  the  pores 
usually  ceasing  behind  middle  of  body.  Fins  rather  large.  Dorsal  fin 
posterior.  Coloration  above  dusky  olive,  dusted  with  dark  specks;  sides 
plumbeous  silvery,  forming  a  narrow  streak  on  tail;  belly  white, crimson 
in  spring  males ;  snout  dusky ;  fins  plain ;  scales  punctate.  Length  3 
inches.  Susquehanna  River  to  James  River;  not  common;  also  taken 
in  the  head  waters  of  the  Kanawha.  A  handsome  little  fish,  quite  unlike 
most  other  American  species,  resembling  most  Leuciscus  neogaus.  (mar- 
garita,  fiapyapinjs,  a  pearl.) 

C1tmot4L>mn*  majyariia,  Cope,  Cypr.  Penn.,  377,  1866,  Conestoga  River,  Lancaster,  Penn- 
sylvania. 

P%nrimms  margarihu,*  Tar.,  Jordan,  Bull.  IT.  S.  Fish  Comm.,  nil,  1888,  141,  Reed  Creek, 
Wytheville,  Virginia.    (Coll.  Jordan,  Erennann  k  Jenkins.) 

Lemrim^m  wtaryanta^  GfMTHEB,  Cat.,  VII,  246,  1868. 

S^malims  moryitrtfaa,  JORDAN  k  Gilbert,  Synopsis,  235,  1883. 

881.  LEFCI8C18  OKCCTT1  (Kigenmann  k  Eigenmann). 

Head  3$  to  4 ;  depth  3i  to  4$ ;  eye  moderate,  4}  in  adult,  U  in  interorb- 
ital  width.  P.  8 ;  A.  7 ;  scales  58 ;  teeth  2, 5-4, 1 ;  hooked,  their  tips  black 
in  the  adult.  Body  moderately  compressed ;  head  subcorneal ;  maxillary 
scarcely  reaching  front  of  eye.     Lateral  line  little  decurved,  more  or  less 


•The**  specimens  seem  to  belong  to  L.  mtuyarita,  bnt  they  have  the  wales  larger,  52  to  54  in 
lateral  line,  28  before  dorsal.  Month  rery  small,  anterior;  dorsal  qui  to  low,  inserted  behind 
ventral*.  Color  dark  ;  a  Terr  distinct  candal  spot,  and  a  well-defined  black  lateral  band.  Head 
4>2;  depth  4}±  Length  2  inches.  Beed  Creek,  head  waters  of  Kanawha  River,  Wytheville,  Vir- 
ginia. 

r.  n.  a. 17 
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incomplete,  usually  extcejdrag  to  caudal  peduncle.  ItoranJ 
•lightly  bebiud  ventrala.  Peritoneum  black ;  inteelia*  a  litUa 
than  body.  Dark  gray,  often  a  faint  plumheona  lateral  band.  Iii««f»  W 
Southern  California  tributary  to  t bi»  Pacific,  abundant ;  drarnawai  free* 
Tcmacnla  Hixer;  also  foniid  in  the  Hio  San   Luie  Key  and   Hm»  ft** 


Jacinto,  (Edward  Hyatt),  and  Hanta  Ana  Kiver,  << filbert  •.  «Xtan|  aW 
Charle*  Rueaell  Orcutt,  the  well  known  botanical  collect**  wU  iref 
obtained  it.) 

fWiMi  'fnrffi,  Kiaiaa*»«  k  r.iMt»»A«*.  frw    \r  *rl.  *aJ  ,  S*l  a*fft*a.  hi.  1mp>   X.  TimhH 
River,  Riveraidc  County,  California.    tT?r*f  *•.  4|m.l  i 

Subfoaus  HEMITRBMSA.  !'«»• 

S«if.  LKITHNTft  ■ILXKMalU'ft '<*«•», 

TIead4;  depth&i;  eye3J.     I>.«;  A.M;  acalea  8-H>  to  4.V7;  teeth  3. '~4. 2 
Body  elongate;  chin  alightly  projecting.    Hcalea  in  l.*»  longitudinal  r*ea 
between  dorsal  and  ventral.    Orbit  espial  to  length  of  Dionl*      laatsav 
inaerted  behind  the  entire  haee  of  ventrala.    Month  very  large,  natii^n 
extending  nearly  to  pupil ;  brad  rather  tUt  above.      length  of  later*. 
line  unknown,  the  acalea  posteriorly   having  lieen    loat   in  the   tya* 
Brown Uh  olive  above,  below  ailvery  ;  a  black  hand,  not  well  denawd  «* 
the  borders,  extending  from  the  end  of  the  mutrle  to  the  baar  uf  tb» 
fin,  where  It  endi  in  a  black  npot ;  a  reddiah  apot  at  baae  of  antrrie* 
raya:  mu/rle  dark.     I^htfth  :.')  tnrhea.     I'pper  Mieeouri  Ki«er.     <  ('*•*» 
Not  aeen  h\  tin.  '  ( Nunnl  for  .latm-a  \V.  Ifilner,  then  Aaat.  I*   S   Ki«b<*«««B 
miaeioner,  author  of  im|»ortatit  rontrihntiona  to  Kconomir  IrMhiolugv 

fV'iaa*  mJ.^mmi,   «'<ii,    \in«  f     N*l  ,   July,   10.».   44»».   Upper    Mlaaoun    K.vef     pf« 

Battle  Creek,  Montana.  >•    ':   •  « i--  ,  lini  a  <«iim*i.  cjn-i^u   III   !»** 
1*21.  1.1: 1  IIM1H  >l.a**M  %  (J-nUo  A  <J.lNm 


Head  4;  depth  I;  etc  large,  •*»  in  brad.  I>.  e;  A.  *:  ar 
teethe,  l-"».  -.  Itod\  mmlfrately  Mout,  aleiiderer  ami  more  rompr 
than  in  /.  «""/"«».  Ht.nl  ri»tli«*r  abort  and  derp,  the  upper  oa.t*:ne 
roundel,  the  muzzle  rather  blunt.  Month  amall,  oblique,  the  ja«a  al*t*tt 
equal,  the  upper  lip  on  le\el  of  pupil ;  maxillary  extending  to  front  ef 
or  hit.  Scale*  iiitirh  Urtrrr  and  more  1oimm*Iv  linhricated  than  in  /.-  M«f«ai 
ba«  k  ami  1m-1I_\  itcah'd  Lateral  line  abort,  decurved,  on  II  acalea,  a»t 
rearhin^  ba«M«  of  \rutruN.  I'm*  amall,  the  doraal  well  backward  Ha* 4 
dark  ;  a  Mark  lateral  hand,  f»»rn»t«|  of  dark  aiNH-k*  ;  aU»\r  thin  a  pair  baa«i 
the  l»rlly  1>riiiv\  tin*  pair;  l«r ii*ht  »<*arlet  red  iu  the  male*  in  aprtag:  % 
amall  hl:i<  k  *p«»t  at  h ;»■»♦•  uf  caudal.  length  -t  inchee.  Iu  trihalanea  •! 
Trnnr««**f  Kivt-t.  i-nmiiiuii  in  <l«*ar  Mream*  in  northern  Alabama,     .^aWav 

mem*,  tlaiuili^   - 

//.->,—  .,  !       ■,-.   ■     .,.!•.        \...    Pl. i.  -  *."    Pl.ila.lO    «-..    HoUtonRiver   Kc«tn:.i 
Tf'.ifiWf      J    •  ■  \s    \    '.i-ria*     ^«^    i»»«.    1<  J     !«a.1     tL-   «»■*•  nt*n  to  )*««•  >«f*"4     i 

l\  -.*••  *>  ,-..*•.  J  mi  \  '.ihh',  .■  J-tUfi.  Man  >«n.  r  I  ^  ,  •+  2  "»rt  nn».  a>!a. 
K.vtf  kit:::  S;-r-.:.£%  Tnr.riMt  )  •%%  «m  a  BaatTua.  aWII  l*.  i.  >•!.  M«ava  aai.  M 
J-*-.  J    ■:■•*   t  ••  I  rial  *»u  '\*v.  -I  >,  \*»1. 
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Subgenus  IOTICHTHYS,  Jordan  St  Evermann. 
184.  LBUC18CU8  PHLKUETH0NTI8  (Cope). 

Head  3f ;  depth  3*.  D.  7;  A.  8;  scales  £-36-4, 17  before  dorsal;  teeth 
1,  5-4,  2.  Body  short,  deep,  compressed.  Mouth  short,  very  oblique,  the 
lower  Jaw  projecting,  the  maxillary  reaching  front  of  eye,  which  is  rather 
large.  Dorsal  behind  ventrals;  pectorals  about  reaching  ventrals. 
Lateral  line  entirely  wanting,  not  a  pore  developed  in  the  many  specimens 
examined.  Olivaceous ;  a  broad  plumbeous  lateral  band ;  a  dusky  dorsal 
line ;  belly  golden,  probably  red  in  spring  males.  Length  1}  inches. 
Tributaries  of  Great  Salt  Lake,  and  Sevier  Lake  (Basin  of  Lake  Bonne- 
ville) ;  excessively  common  in  ponds  and  warm  pools.  One  of  the  smallest 
of  oar  fishes,  and  the  most  aberrant  of  those  here  referred  to  Leuciscus. 
(eAtyftfo,  to  flame.) 


pkleylkontu,  Cora,  Proc.  Amer.  Philos.  Soc.  Phil*.,  1874, 1S7,  Beaver  River,  Utah. 
(Type,  No.  16963.    Coll.  Yarrow  St  Henshaw.) 
Gfe^ftJcyrfkfltfM,  Cora,  Zotfl.  Wheeler's  Kxpl.  W.  100th  Mor.,  v,  657,  1876,  (1876). 

jAJryrffcMlw,  JomDAsr  St  Gilbert,  SynopaU,  244,  1883  ;  Jordan,  Bull.  U.  8.  Fish  Coram., 
u,  1889,  34. 

1x7.  RUTILUS,  RafiDesqne. 

(Roach  bc.) 


BanwnQUS,  Ich.  Oh.,  48,  50,  1820.     (nOiJm$  :  no  type  Indicated  011  page  48  ;  on  page  50, 

'•■Motioned.) 
Hbckkl,  Ruasegger't  Reiaeu,  1,  1038,  1843,  (cwtlpuuu).     (Not  L*mcma,  Kaur,  a  genua  of 
Gall*.) 

Boxapabtb,  Catulogo  Metudico  Penci  Eur.,  1846, 29,  (pamperum  ;  no  diagnosis). 
Bon afaktk,  L  c,  (dtdpitnM ;  no  diagnosis). 
Pigm%  Box  apabte,  /.  c,  (pigu* ;  no  diagnosis). 
fWwrfnefcwranM,  Blxkkkr,  Prodronius  Cyprin.,  1800,  (ztngi). 

'.Jacfcytopsit,  Cofe,  Proc.  Amer.  Philos.  Soc.  Phila.,  1870,  543,  (lotus,  a  fossil  species). 
Jfytutnuwt,  Cope,  Bull.  Ha j den's  Geol.  80 rr.  Montana  for  1871,  47.r>,  1872,  (jmlrmilentm). 
SipAoarics,  Co**,  Proc.  Ac.  Nat.  Sci.  Phila.,  1883,  146,  (ciUatns),  young  with  lateral  line  imperfect. 

Body  stoat,  compressed.  Mouth  normal,  oblique ;  no  barbel.  Teeth  4-5, 
or  5-5,  or  6-5,  hooked,  with  moderate  grinding  surface.  Scales  moderate  or 
small.  Lateral  line  continuous  or  incomplete,  decurved.  Anal  basis  short 
or  rather  loug.  Abdomen  not  compressed.  Intestinal  canal  not  elongate. 
Species  numerous  in  Europe,  Asia,  and  America.  The  American  species 
are  certainly  closely  allied  to  the  European  type  of  Jintilus,  Rafinesqtie, 
(including  Leueos,  Heckel),  differing  in  the  presence  of  teeth  5-5  or  5-4, 
instead  of  6-5  or  5-5,  as  most  of  the  species  of  Butilus  have.  The  anal  fin 
is  long  in  Rutilus,  of  10  to  14  rays  as  in  Leuciscus  proper,  and  as  in  Euro- 
pean minnows  generally,  while  in  these  American  Roaches  (Myloleucus) 
there  are  but  8  anal  rays.  But  as  this  character  has  not  generic 
▼aloe  in  Leuciscus  and  Xotropis,  it  can  not  be  admitted  here. 

As  in  the  case  of  Leuciscus,  the  American  forms  are  confined  to  the 
western  waters.  They  are  dusky  in  color,  and  have  small,  loosely- 
embedded  scales  which  give  an  appearance  unlike  that  of  their  relatives 
in  Europe.  As  in  the  other  case,  Austrian  and  Asiatic  species  (subgenus 
Pseudopkoxinus,  Blocker)  seem  to  form  connecting  links.  Jiutilus  zvreyi  has 
teeth  5-5,  anal  rays  9,  and  scales  about  63.     We  are  therefore  unable  to 


•••I  call  tbisjvoti*  Bmtihu,  Id  the  Buppoeition  that  the  Cyprittnt  rv/i/u*  may  )><>  the  tvpe  of  it.'* 
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dran  nti\  autitfartorv  line*  l*twf*n  Rmtilms  on  lb*  on*  rtlrvn»r  a&*l   fcft  • 
Umcm»m\  tbe>otb<*r.    Tbt*  American  a  per  mv  of  ibia  genua  »jp  irrt  im|»'W 
known,  and  muiii*  of  t hem  are  aubjrrt  t»  large  vanationa        rmttims    r%4'« 
the*  Ancient  name  of  the  Kuropean  Koacb  or  Kotbauge.  /.'■#■'••  ****** 

a.  Ta+tb  -%-■*>.  ii««*-r  4  '».  nof  '».#.  ,  anal  An  ah«f,  ••!  afc»«i  *  raja,  vafea  ^  a  .    ■>■  «    tJa* 
mrraahk'M.  m«ir«  wild  lift l—  ••*  n»  ml  |i«m*«t 
»\.  Ifcalra  al»«ut  *•«  !■•«■'"  in  Hi-  lateral  1m*-.     Hudy  >Ua«Wr.  IK*   I*f4«.  in   '■■■i^ 

«ll««-.  Ill*  l*'H»  tilirfj  t«<«    ■     •      •• 

MtLoiii  <*ra,  ipt  a<*.  grind*  r ,  l<*  u«  i«. 
a*.  Tevth  4 -A.  with  crin-lin*  •urfa**  ,  anal  Ad  •borl,  "f  ahn«t  *  ra«»     ««Jm  •**.        :•».« 
■|wh«.  lli«ft«lr«»|>riiiklM|  «nh«Urh  4uU.     fWiual  di **r*a»«a  aauaVra**   h>m   «  •  —• 
rvd  |>i«mriit  In  •t>rtri^ 
e.  *xaJ~  in  Ulvrtl  liar  !'.  tnf.7 

4.  *  Air*  *-««  f..  ,V>  A  ,  .  <>1  <>r»U..n  paler  and  l«a»  d  -M#-l  ■•lli  » l*  I 

•  r  *-\..  •     'm 
.M     fr*l'«    1<>  t>>  t|-'<"fn  '"-'•  I-?  .  flofsft-Hl  t|«akf.  MVli    lawt*  I   •    I'     ^r\^«. 

•  ?■•■•■       I    * 
«-.  flraW  rattier  largr,  Xi  in  !•!■  r»S  linr  ,  »!■••«  I  art**  r»«i  !**••»*  l*t*r**      %-  **    •  » 
aal .  *ldf«  wllii  a  |lnm»jr^.ui  t«n-l  an  I  a  bla*  ■  <*i»4a4  •*•■«  H-*    aa-i*    >* 

Subfcnua  LKUCOS.  Ila.k#l. 

t*4.  BtTIU*  OLI  TACKr*  <«'•*»- 

Head  4:  depth  4*  to  St.     D.  H;  A.  *:  acalea  1UVn«:  t«*th  alwaia  "-.' 
with  grin  lint;  tmrface.     Itody  fnaifurm.  romprfm  il ;  head  narr»**d  t«  ft* 
mnxile,  the  mouth  opening  very  obliquely  forward*  and  apwarda:  tmat-. 
lary  concealed  in  the  cto<wd  mouth,  ita  tipacarreh  rearbing  front  of  *i« 
Kye  li  in  ftnotit,  1>  m  itit«t«»rl»ital  apace.  f>  in  head ;  middle  <»f  front  fia* 
it i*  edgea  atoj.iug  to  tlit*  Mi|H»rri!iary  tiorder :  |*ertoral  long.  ir*4  hn.f  t  •!  • 
tatic«*    to  wiitral*.     Ihi«kv  olivr,  with   bra**?  lu«trr.  thr  l»r!i  i^rri 
ImmIn  ami  tint  much  <l«itti*<l  ;  no  rr*«l  or  vrllnw  :  no  latrral  *«»r^  1     i     .    - 
with  latrral  liiiiMiicniii|»l«'t«'      I^nctb  1  ftNft  ur  niorr.     Ukr  li!.^    !«•» 
in.d  l.uki',aii<l  iifi^lilHitiu^  vrati*r<>;  r&rrmii\f»|)  abamlant  .  muc  V.  :r«rrs. 
lili'H   /.'NM»rii«  /m««ilH«   in  ap|N*aran«-r  ati«l  balnta  :  *  nt*n\m*   L»L.  «lt«tl^< 
ti\c  to  \outi^  tr«»ut.      i<Jir<ii'M«.  oIm  r-colofwl. ) 

/«■«.•.•   ;.r «    ti,  |*r  .    A<    Ntt  »■  <    M  ■  *    1"-*  II*.  Pyramid  Lake.  Htv±» 

/<k.m  «i«nt '.  'hi-,*  •     n,      '.  11".  Pyramid  Lake.  Nevada 

fmph-aUUt  %tu+t**  *  i     ii.  h-.  \     N«!  ^i    Ht.:«     Im..  Iff.,  Pyramid  Lake     Nevada 

Subgenus  MYLOLKUCUS.   •  •-*- 

S<««.   Kl  TIMS  RlfOLllB    i.irarl 

Head  t:  drpth  !♦:  <•>«*  !•.      I>.  X;   A.  7:  arale>4  <.i_|h-4»:  trrth    t-*«       fU«ii 
iiHMlfratrlv  «Toiit.     Hra«l    rathrr  lif*a\  \ .  tbr    iihi//]«   abort  and    r«>t.  <a. 
Mouth  iiiodrr.itf',  \t*ry  o)i]i<|iie.  tin*  jaw*  •••|iial,  tbe  ma\i!Ut>    trwv'-r-^ 
hlit*of  f\r.     >i  alr«»  latbt-r  lar^r.     Lateral  linr  drcurvexl.     K>«-  latl.-'r  ~±t£* 
Color    tlai)<i]«ali'ht     oli\  .it  rout:     a  di»tl!n*t    plllllibroua  latrral    l**J'«i.     !--• 

•  I  »•    •  ,«.a-    I      I'.l-    i'.'i    "ill        '    t  .  ■    t  ■  i  J     »  .  it:-  iii    :     tl.it.  l»6.t»      f  .  .-ii  X  *  : 

•  I  '.(iir .  If  •  ii.  it       i'>  i-  »  f.  i  »•  fr       f     '  «  »  \  -  t.tr  .:    a    litlif   |v>.tri  1  It       t   .  f    ■   ■  *»         I    , 

l-r  ■»  i.  ■•■*-.  I-        ■■  i. _   |    -.t.i'  ••:•:»■:,  l*      '*     i  ;■.-«■  -ii»rr  wl.iU      tl*«  I  *       •»;•**    f       %    • 
N  •:-•  14  *  .  •       l>  '    «.rii  ki  i.  !.■  .-  •    rf »  ■        l.«   .^Ih  4  ib  l.r«      |'fr»*u>:   1*4*    >♦*•-• 

til-.  I   4      !■;■•     I"  t-  l»     ».\     »      »i    «11    V.!      t.-th    %  \    m.V     «•«.£-•»•.*: 

,r  i.  ..:..■•'.!*»  r       I.-.-*  <'Mi",;-r!-    '       |tr»     !•:■  'r«*tt  in  iot«T"»ri   tal  m^i**        *1  ■-.* ; 

'.,'.■     t  **  •  ri!  • « i     ••<■     t.      lr    'i  i  !.  ■  ;   'r   i.|      !  »i«-       V#rtr»lftr.«l-:j«ith*it'».f  j«,--     * 
I    '»*'       |l'    ■:■•-.  «  i    *■   1    •    !■  •  'ilim      «   iViix'I  i«i'r»4  I *a :±  1     f     ■  at  r       t*-- 

r  .j  !■■!  a!  •  »•*■     !     !•.:».   '  \   h   «    't     »:   !.»;,!  --f  »t-a»   » ■   .   ».   win  h  I  ••  a  -Urk  ,»••-*■   -  •"«■ 
/•  j.i/i  J  ...■  Li      l'i  r^L.. . :  l.ak-     N«  i*!*,  nt\>  t.V.*  iV.«  x   <»^i    It     »     »«<••     a  .  \«        <«%m^< 
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dusky  shaded;  scales  with  some  brown  dots,  but  not  profusely  dusted 
with  black  specks  as  in  the  preceding  species.  Length  8  inches.  Lakes 
of  southeastern  Oregon  (Klamath,  Warner,  Goose,  etc.),  the  old  Lake 
Idaho;  locally  abundant ;  not  found  in  Lake  Lab  on  tan,  Lake  Bonneville, 
nor  in  the  Sacramento  Valley.  Very  distinct  from  R.  symmetric™,  the 
scales  larger,  the  color  less  opaque.  It  is,  however,  close  to  Rutilus  oliva- 
ctust  in  appearance,  but  is  more  slender  and  has  larger  scales,  besides  the 
difference  in  the  teeth,     (tricolor,  two-colored.) 

Aljan***  bicolor*  Giraed,  Proc.  Ac.  Nat.  Set.  Phila.,  1856,  183,  Klamath  Lake.     (Type,  No. 

2750.     Coll.  Dr.  J.  S.  Newberry.) 
T Ahjawva antica,^  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,282,  "Texas;"  Jordan,  Proc.  U.  & 
Nat.  Mas.,  18*5, 121. 
>    MfrfoirMcw  OialamHu$,\  Copr,  Proc.  Ac.  Nat.  Sci.  Phila.,  1883, 143,  Goose  Lake,  Oregon. 
'         Isuritm*  htolor,  GCnthkr,  Cat.,  vn,  245,  1868. 

Lena*  bicolor%  JORDAN  &  LltNKHAW,  I.  c,  193,  1878. 

Levant  bicolor,  Jordan  &  Gilbert,  Synopsis,  246, 1883. 
LenatB  anticus,  Jordan  A  Gilbert,  Synopsis,  246,  1883. 

S87.  RUTILUS  8TMMETRICUS  (Baird  A  Girard). 

TTead  3} ;  depth  4£  ;  eye  3  to  4.  D.  8 ;  A.  8 ;  scales  10  to  14-52  to  67-5, 
extremely  variable,  usually  53  to  56;  teeth  5-4.  Body  rather  elongate, 
moderately  compressed,  not  elevated.  Head  short,  rather  slender ;  mouth 
small,  little  oblique,  the  lower  jaw  included.  Eye  large,  anterior ;  snout 
usually  a  little  convex,  a  littlo  longer  than  eye ;  mouth  not  quite  terminal. 
Lateral  line  strongly  decurved.  Dorsal  distinctly  behind  ventrals.  Col- 
oration, dusky  above,  sides  pale,  scales  more  or  less  dotted  with  black; 
bright-colored  specimens  have  a  dark  lateral  band  from  snout  to  middle 
of  caudal,  a  second  dark  band  or  series  of  spots  below  lateral  line  ceasing 
at  vent ;  axils  orange ;  cheeks  silvery.  Color  much  brighter  in  specimens 
from  clear  brooks  (as  Tree  Pinos  Creek,  San  Benito  County,  California). 
Length  5  inches.  Rivers  of  California  and  Nevada,  probably  generally 
distributed.  Originally  known  from  the  San  Joaquin  and  Merced 
rivers  and  Kern  Lake.  It  is  also  very  common  in  streams  of  the  coast 
ranges  from  San  Francisco  to  Salinas  River,  being  in  the  brooks  of  Santa 
Clara  Valley  the  most  abundant  fish.  Other  specimens  corresponding 
rather  to  obesus  occur  in  streams  tributary  to  Owen  Lake,  Mohave  River, 
Washoe  Lake,  Truckee  River,  Humboldt  River,  etc.,  (the  basin  of  the 
Quaternary  Lake  Lahontan.).  Still  other  records  are  from  western  and 
northern  Utah,  in  the  Lake  Bonneville  basin.  If  three  species  are  con- 
founded under  the  name  aymmetricus,  they  are  likely  to  be  symmetricus 
(  =formo»us)t  from  streams  west  of  the  Sierra  Nevada,  obesu*  from  the  basin 


•The  following  notes  have  been  made  on  tho  types  of  Algantea  bicolor:  Length  7  inches;  head 
4,  depth  Ax/Z\  eye  4%  in  head.  Kye  shorter  than  snout;  snout  pointed;  maxillary  not  reaching 
eye.  Lower  jaw  little  projecting.  D.  9 ;  A.  8;  scales  0-48-6.  Scales  larger  than  in  types  of 
oor«i,  from  which  it  is  distinct. 

t  A  specimen  from  unknown  locality  has  been  described  as  Alganmi  antica,  Copb:  Head  acnte, 
rabcoitic;  onout  rather  pointed;  insertion  of  dorsal  midway  between  pupil  and  base  of  caudal. 
>l«>uth  small,  the  jawH  e<|uul;  maxillary  4  in  head,  not  reaching  orbit.  Lateral  lino  decurved; 
Caudal  short,  little  forked;  i>ectoral  short,  not  reaching  ventrals.  Eye  5  in  head.  Purplish 
(Onto  above,  yellow  below;  Aides  of  head  and  edges  of  scales  punctulate.  Head  3|;  depth  3$; 
1».  * ;  A.  8 ;  scales  l«MiMi ;  teeth  4-5,  little  hooked,  with  a  very  broad  grinding  surface.  Length 
A  inches.  "Texan;"  here  de«crit>«d  from  the  original  type,  its  exact  origin  unknown,  very 
likely  not  from  Texas.     It  is  probably  identical  with  H.  bicob>r  or  R.  Mfmmctricv*. 

I RuMmm thahiuhtu*  |>oftriCMHcs  the  following  characters:  Slenderer  than  R.  parovannt^  the  color 
a  light  translucent  green,  quito  unlike  tho  heavy  olivaceous  of  the  latter.  Head  3%;  depth  i%\ 
A.  9;  scales  9-46-4;  t*eth  4-5.  Lougth  C  iuches.  One  specimen  known,  from  Goose  Lake,  Oregon, 
probably  identical  with  R.  bicolor. 
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of  Nevada  i  Lake  I*ahon tan .  i  and  p« /rem  Ira  fa*  i  -  pmr+rmmms . .  trmm  1  a*  *•■»« 
of  I'tah  « Lake  Itoniirrillri.  In  general  tba  nab  faaaa*  «f  tW  I  —  —  f 
Nevada  ami  l-tah  am  entirely  diatmct.  Hut  we  know  of  no  m— taal  «*** 
actera  on  which  a  diviaion  of  thia  apeeiee  ran  ba>  maintained  » »f*a^« 
«•.  aymtnetriral:  it  twin*  atip|»ot**d  to  differ  from  tmfmmtrktkf  ■•*f^ 
rfofafl  in  the  AT  111  metrical  tail.) 

iy^«vAUhpify«i></r •.««.•  Haiku  A  tiiaaaf.  Ft**  At    Hat   Uri  Itila    IMI    l»   •>»»*  lf---»- 

San  Joaquin  Vallc>.     1I1 ,  iikIi«*  lc  ac). 
Al^tmmt  f.^wf  *•.«•!  ■«■!-.   I'r<-     A«    Xai   Ni.  rbila.ta'A  lO.tfarctd  ul  Mtlti**   •  ••-• 

l'.',  In.hr.        Tj|*.  V-   .'7  4  ml  .T V.      r..||    \    L   ll~ra»aat»  < 
Al+i~*+  «i-«.«  iii  a»»t>.  I*r  -    A<    Nal  <■*»   riiiU  .  la'A.  lu.  HumbaKl  Hi««r     ■.<■•■•    »„ 

II  U  Sur?  .  v  £"•.  K*»      (T«|«.  N      ^'*     «'•■*»  !•»•«'    IWiaub 
jfyMOTM  jt.fr.  -»/.  •/»•  ;  «..ii.   ||i«-i«b*  «*•*>!    Bmr*    Mi«uu  ■•«  i*7l.  •"  .  i«*:     wj  •*• 
Spring*.  Utah.     if*.  »(••  1  t  \%  ■•  j 

M^'irm.mt  j-.|t.-.  .i«..  t  .  If.    I'r-      \flHT      |»b||i«    Sv     fttlU  .   !•*!    t  *.    tW»V«f    «t»*»      V'*^ 

£*■(-•«-■■«•  •}/*■•«*''•>»•,  lit  *NIIb.  «al  .  ill.  .**T.  !■*  ■ 
(VrrilKMtl««wM>4r,.  «•,  J    ■!-*«  1  i«llhftT.  MD>j«W,  ill.   1»*J 
LiibMni/iii.Ml,  <«l  HTIIf*.  «  *t  ,  1 11.  .1 '-,  I"* 

/4mi«/<^*i,  J'»i  4X  a  lliMHii,  lU|-n  1  I  i'f  Y.uc\mr*Tt,  A||-   X!l.  IK.  l«T» 

/MrM /.rnoi,  J<-*M»  A  I.ILfKftf,  !*llt.-t.a)U\  .£41.  I  ft*  I 
trttkftriu  <*-»•*..  I.f  «THIK.  t*|  .  VII.  ^11.  |M» 

Immim  iAvm*,  J<>ai.A>  A  lltftMiA*.  IU|— rl  HiMf  tbiihfti,  A|f    MV  IK.  !•?• 
L»«fw«  «*«•*•*,  J-<ftM*  A  «ill»i  »T,  t*)ii>-|«ia.  J4\  I*A3 


•  Th*  ti|*nf  f*-/  «*»<•»■  •«.«.  -.i»i.  •*  lt*»  t»..  t«rt«-l;  lb*-  l*»ib  4  '■    lt.»  L««i  I  ra 
dVtifh  4*  j.  ■*  *1>«  ••  M-»-      It  •■•«  ■  i>>  I-  U.r  aMit*  «f«ciM  M    <Um»<  /  »^*  .  »^«>  »a»  »w 

1<I  .'»T    T         Tlir  t«|»  •!«  llliMi  •-!     \!j-t»-.l  I    ■•■•   m^H.  |yi,(n«i  Mrrmlkltil,   .•'■,,IV   !*•    •    14 

||r«'l  ij     •!•  |lh  ■rn»«r»i"l>   4\      Ki>    \  I-  .  lu  *n  >*il      Ph  >ui  I    it,  k**l       M  ».•*   Lr~m  «* 

ol  It  pi",  at-. nt  *•  \"  S      !'•(.  I  «»i  tli»-  i>-«»r  )••  •1i*Kll?  ia*lo4'«l      Matnlar*  a  <  r«»  a  14  •«• 
1».  •     A    "      *•  *!•••  I'*  "-T   ~.       Aii"fti' 1  •  f  tli-<M- ■!■■   B*«b«  !•••  tk«  •tt'Mtl  M.  «i«f  •■•!  •     e  ••   »•  »• 
|«.  it.tr  -|       n«1-  «  1 1      :   :       1  ►..■  t\J'  fr-  Mt  M.  itir  Ki»    f  -S      1 »"  .  4'B  ii^t.  •  i  •  •     '%••-» 

•  l«  1 1 1.  I  Vy  I*,  •(  il>  r  l'..i:i  at.  ■.!,  »  'i|i  I.  i«  |«  11. 1-  -I.  4  in  b»a»!  M'-all.  ■*  ■  ,%•  •  ••*  »» 
•ii.->.i)t  1 1  flit./  I»  -  \  »  •».  -t.r*  !  I  '•!  7  Thief*;*  friA  M  j»tt  k.  1  •  r  •»•*■» -*•  » 
r»«|-  !» I  » 1  tit  •{-•  in*  i.«  fr  i-i  •  r  1 1  ,i4M-  •  («»».»,  I^i,*.  In«  ■  1  -.Mi.ia,  f  rim  TY»«^  j  **■ 
fi.'tn  t»|-i  +\  •;,   i«  «f-     ■ .  i!.  ••  ■  I   uii  ■  f  I       I  ■  nl,  a«rr#Mtif  i-.  »    ••  r»*|»'  t  •  lit  it  ■  ft--*   *    «-^« 

•1.  1  ;  ■ 1  '■•   »•  ■  nt  in  t»..-  h  j     <       . '.tj  »j«  .  ini*  U0  l«  §1     rt»t.  |«f«ly  •    ht<l     ■!••«•  «t.| 

li'-t        f|lrla«llt t  ■  .   •  •     M:-1lll|i-*t      >    I  j  it*      •!  ir««l      «-f»*6tr»U       ^  *•««  I  ■    "*"•  -         7*1  ■»■ 

iiiti  ■•>  !»•'  ^»iu>  .»«  /.    j  1*   ■      •■•  tti>  ti»:-r-     I  •  in  'i  •!■    •§  \l  w»  1  rui  •  t  ni  «th .     /.'■*-  •  ■  *  •»  -»»— 
!•  II. -.••!•  >.  r  .!>-!      It  <lt  r»'l.'  f  •tn'it      In.//;     *li  -ft ,  *•  «••«!     m<>«ilb  i'fi  W-akl.  tfc'   -«*■     .«r« 
r»»  •    -  /   fr.  tit  1  f     ;'H.|r   fi  ■  ^.  t*t>y  *t*  l»«<l    •»•■  Uftf».  J  it*  lira«l.  »"4wal  I-  i-.ur  •■•  .<•.  •■w< 
(«•'    i  •;«    ti*  l.,i.»*    llt'<  li'    :■   tf,  »:i   I.  i.t  ««i  t  •  »•  titr»lt    !?-•>  :«1|«r  jwrt  I     »»-.l       T*»>i--»«^ 

■  iff.  1  |!    tn'«- 1 » :  -  r  .*  1  I  ti, !       \  .  i.tr  \'.»  *u  1  |-t-r«U  Vfky    *\  <rm\  %r*4  'a^*at>!  •atAa**:  «    « 

•Urk       H^-l.t'        !■  jii.  I'- ,       |»    *.  A    m     N*t".  I-i-  4*  V    t*«fl.  4  »*k     U»|tk  1.  >ua<«         •*> 
Ibai  r   lii>f    f  ?•*!.,  *  ti.i  ,t»r >  •  1  M,«r  lt.«<r 

f  /. .     '  *•    •    >•  >|  1  ■  r  •  1. 1 1  \    1  ;•  (.1 1    kl   villi   /:*»!•.'«  <  i)<<«'i'i  <i       &«lv   «L  ul      ►■**!    •*■  ri     •*.  ii 
4  I  ■  4  I      "      •!•■»'■»    1       -.'■    !,    1     t    1    1.    fi         ■   »»1        M    'ill.      '  '.i  t'f.    i    «»f  ;••   *    t    |»  f»'«.j»^ 

n.«»      »r .  1.    t  r  •  *.  in-  ,:  •  >•      II  ■  •  1  j1       ■!■  |  tL     '  ..  «  y-  "■.  I  ■     in  mi<  ul      P*ai-*1.     "a      L««4-*  * 

•  ',.-     »-.-       II.  1.    1  -:ii..   I  li    :i.   r.-.t.  m     :.  «..r  *i  "l  •  u  j.   .  N       1*4.1     »    Nil    M  -»      '•  a    Mm 

I*      !•    Iln-I 

Alt    dr     r  «..f»r  I  •  •!•■<■  ■?■-..  r  •  'N..    1  •!    I'    *    N«l    V  >i«  •  fr-«i  llutul*  ^  !t  K.«T  m  «>  A    t*  •—• 
I-'.       lit  *  I    ■   4    «1- ;  ■'  I  \     "■  1:1  I     »  I,  1    ,  11.  »bu«.t,  al  uii  i«  1|  1  ft  b«»l       V    •  It  Uf  1. 1* 

■  f     I  ,-.        II  •    t    *•  r    )  i«    -  .11.  .     •    J  ■  •       .       |i.  tlllUll    I.    4    frmr  blbg  r%*.     ••  4|t   tJi  »fct--|         •»  •>••« 
14     ■»   -        l»     •      V     » 

\-     i»    •••j-.    r».        't   1  1   N.  \  »   «        ii.   ?.•  «       :..:,  Km  *i>    -I  a  l:ltl»  I  «.«:•  r  tc*»r.  .«•    •>  »»*• 
^    •     .1.  j:i    1      r-*    .    »     •?    r.  »       1:.  '    ■      :  ..  fr  m     'I'lm;    ;1.  N*«a4*.      h»mm+*m  :.    ^* 

•  :.     it  1,    '    !•■■.*!■!     ■  \      I       iri  ■■      .•       <  ■'  «j«    :■■.••.•  fr-  ni  Tr\i  *■•  Hi*»f.  ■  *•"  K*«  »      ««*i  •»  ■■? 

•  t\   1  r    ■     i.'.  ri     «  1  ■  !•.•*<  i-  t.  l|.#  t«  •  •  ft  rr»  b<l'ti*lili  ' 

'.    W  ■      ■   j  •>     ■       ••.,.••     •    I- »  r  ■     !      I    ni.  •!   Ml      it**l  *h    fl.  tB«tif*  t    I    A—  «•«••* 

ti      ■.!•.!•  f!      •.  *       •        ■  •   i     i  *  ■  t  .■    :iihl>,.«M  !•'!.'    l.'Afl}  afl*.t.ia£   !-•  ai'    f  .#       1*     1 

M  f  •■!         II*  1  !        ".!•-.■  1         •  t.       {      «i.  Ul      l-|tl.    ■'  ?  tlBr-*  L«*   4  £  ■•   W^J 

i   r,  •;<■!/     ■       I 1   r    :-.:•■    .  •  ••  .    1     ..      *  U  -•  I  ".  '^   »     k*.ln    t»   I,  ^     \   II   T     «  *>*•.*» 

»•   1  f  i».    :       I  -    .!'.         .1 .  ■  \     .  t.  ,       ■  ■-     ..  ►.•!.  I  «»trb  U  ft  a*  tli*    r.j-n    /  is*  .*•••"■* 

}:.»»■■■     1     t'         ■     1  .!   j-  i"   t     ■■  t     4  .  Ul  f.-.     I*     •   tL«  tfim     ■      r  ••  •>    •>■*-> 

tr     ; :  \    <•.••    in*      '.   m  -    \  '•     1  •  •     .:  .*  *  1     .1     >•  !■«  !<*&  I.  tk*a  •  4a'l  4  ra»>  r***»    + 
•i. '•."'.     >.!-•  •■:    ;  •  1 1  ■    «.■),    1  .ii«  I     r.:.t  uL*|^Kt-J      >uaj«ruat  ia*ctavaa 
.-f.r.Lgt,  I  :*J. 
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S88.  BUTILU8  HOECABDI  (Ottntber). 

Head  4;  depth  4;  eye  moderate,  4^.  D.8;  A.  9  or  10;  Males  7-39-5; 
teeth  5-4,  hooked.  Body  moderately  elongate.  Head  thick,  obtuse; 
month  broad,  its  cleft  not  extending  to  the  eye ;  snont  convex,  the  lower 
jaw  included.  Caudal  fin  moderately  forked.  Origin  of  dorsal  fin  close 
behind  that  of  the  ventrals.  Pectorals  not  reaching  nearly  to  ventrals. 
Brownish ;  a  bluish  lateral  band,  forming  a  faint  caudal  spot.  Length  3| 
inches.  Cuernavaca,  Mexico.  (Glint  her.)  (Named  for  Alp  honse  Bou  card, 
an  ornithologist  who  collected  largely  in  Mexico.) 

Leueimu  bcmeardi,  GC nther,  Cat.,  vn,  485, 1868,  Cuernavaca,  Mexico.    (Coll.  Boacard.) 
Leuctu  boucardt,  Jordan  A  Gilbkrt,  Synopsis,  246, 1883. 

1x8.  LUXILINUS,  Jordan. 

iMxilinu*,  Jordan,  Catalogue  Fishes  N.  A.,  1886,  33,  (occidentalu). 

Body  oblong,  strongly  compressed.  Ventral  edge  of  moderate  width; 
scaled  over  and  not  at  all  carinated;  otherwise  much  as  in  Abramis.  No 
barbels.  Gill  rakers  slender,  of  moderate  length.  Teeth  5-5,  with  entire 
edges  and  well-developed  grinding  surface,  their  tips  little  hooked.  Intes- 
tines of  the  short  type,  but  longer  than  in  most  related  genera;  anal  basis 
elongate.  This  genus  seems  nearest  related  to  Abramis  or  to  its  section 
Notemigonus,  but  in  its  technical  characters  it  stands  near  Itutilus.  One 
species  known.    (Name,  a  diminutive  of  Luxilus;  from  lux,  light.) 

S89.  LCXILI5 U8  OCCIDENTALS  (Balrd  A  Girard). 

Dorsal  10 ;  A.  11 ;  eyo  large,  4.  Body  moderately  elongate ;  snout  sub- 
conical,  rather  tapering.  Mouth  oblique,  the  maxillary  not  reaching 
orbit.  Brownish  above ;  sides  silvery  ;  more  or  less  speckled  with  gray. 
San  Joaquin  Valley,  California;  not  rare  about  Fresno,  {occidentalism 
western.) 

LeucotomuM  occidental*,  Baird  A  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1854, 137,  Poso  Creek;  Four 

Creeks,  tributaries  of  Tulare  Lake,  California.    (Type,  No.  57.    Coll.  Heermann.) 
LmxUtu  occidental*,  Girard,  Pbc.  B.  R.  Surv.,  x,  280,  1858. 
Abrnmi*  txcUUntalUi  Gf  NTHKR,  Cat.,  Til,  305,  1868. 
Notemigonus  occubntalU,  Jordan  A  Gilbert,  Synopsis,  250,  1883. 

119.  OPSOPCEODUS,  Hay. 

Op*>jxToduMt  Hay,  Proc.  U.  &  Nat  Mas.,  1880,  507,  (emilur). 

TryckeroiUm,  Forres,  in  Jordan  A  Gilbert,  Synopsis,  247,  1883,  (megalopt). 

OptoptrtL,  Jordan  A  Eykrmann,  new  subgenus  (botlmani). 

Mouth  very  small,  terminal.  Body  fusiform.  Upper  jaw  protractile; 
no  barbels.  Teeth  5-5  or  4-5,  with  little  or  no  grinding  surface  and  with 
serrated  edges,  the  tip  strongly  hooked.  Abdomen  not  compressed.  Dor- 
sal nearly  over  ventrals.  Anal  basis  short.  Lateral  lino  complete,  or 
more  or  less  imperfect.  Intestinal  canal  short.  Peritoneum  white.  Sin- 
gnlar  fishes,  of  small  size,  confined  to  Eastern  America,  (uxonouu,  to  feed 
daintily;  dove,  tooth.) 

OraorncoMTs : 
a.  Mouth  very  obliquo,  terminal,  its  cleft  almost  yertical ;  no  distinct  caudal  spot. 
6.  Lateral  lino  complete,  or  vory  nearly  so. 

c.  Dorsal  fin  plain,  without  distinct  dark  markings;  head  rery  slender.       oscclus,  390. 
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.«    r>.n»l  with  M*k  tluVh  oa  It*  aal»ftar  fays, 
A*.  Lateral  Iio*  *!»*}•  1  hrmnplrlr  ;  4<<eaal  ••sally  vita  • 

Or*ftF*A,  <*+«*oi«».  to  f*rd  (UlBtll}f 

ML    M«-«lb  tra/rrtf  ut.||»|«r.  |tf  rlrfl  alav«<  h»rl*vatal .  A  Ma#fc  CI 

»y»;  Istaral  llor  lm\mtUrt.  am««  .•     "•* 

Subgenus  OPSOFCIODUt 

at*.  ofHonKon*  onrrux  K«*rM>R 

Head  41;  depth  44  to  .V.  eye  3.  I).  10;  A.  X;  scale*  7-3*  to  II  1  w«i 
4-5  or  4-4,  serrate  and  hooked.  Ilody  slender  :  head  aohrwbir.  it*  .i#f  •.  -. 
at  eye  but  half  its  length ;  snout  blunt,  shorter  than  eye.  Month  **-* 
small, almost  vertical.  Hreaat  naked;  aralea  before  dorsal  •mall  I  .at***: 
line  complete.  Pair,  with  bmwn  apecka  along  edge*  of  aralr*  iUw  a 
narrow  plumbeous  lateral  band  ;  sometimes  two  rows  of  s|«cka  a»-*i  »  ac*4 
one  below  it  :  no  black  caudal  spot  and  no  black  blotch  00  doraal  IVe 
ton  cum  ail  very.  K10  Nee  he*,  and  other  streams  about  Palpatio*  and  llwa* 
ton,  Texan.  Wry  clone  to  //.  rau'/tr,  but  «|uite  different  m  color  OLark:t>£v 
possibly  a  aubapecie*  of  O.  rmilur.     (oara/aa,  a  small  mouth  i 


Oj*-t*ruJ»»  iotJim.  Kuiatsv  I     H   l"Uh  <«ma».  Ka|*I    In  T'lM,  «2,  imn    ft>tfc«a   l.ftf 
near  Palestine,  Tcia*.    «T?r*.  N«-  s&ia»     <'«4I  Ev*nft*aaa  fri,««ii  a  <#«rW« 


tti.  ontoriKopr*  hiliju  n.y 

Head  about  t*  :  depth  »«  :  eye  3.     I).  9  :    A.  N ;    aralea  VI"  3  ;  te*ti  V" 
very  slender,  Mronjr.lv  hooked,  and  deeply  aerrate.     Ilody  rather  r  !'•£.£>**# 
moderately  compressed,  uot  elevated.    Head  abort,  slender.    Mu/rV  *•  zs.x 
and  rounded.     Month  very  small  and  very  oblique,  rnnallcr  tt.ar.  ;u  an 
other  of  our  f'y/'Mwonr.with  scarcely  any  lateral   cleft;    its  aur,  »b»i 
otieued  wide.  b*M(«  than  that  of  the  eye.     Mandible  abort  sod  deep.  •tr>t.c  7 
curved;   jaw*  t*qual.      Kye  longer  than  snout.     l>or«al  tircii.h:!.,;     -  r? 
{MMtetior  ray*  of  ventral*,  nearer  auout  than  base  of  caudal.     lWt«-?a. 
small,  not  reac In ng  \ en traU.  the  latter  to  anal.     Cainlal  p^diit^lr   ;«•** 
and  slender,  the  ratidal  long  uud  deeply  forked.     Anal  aimrt  ar.d  «i#*p 
HrcaM  nuked:    It*  large  *ral«*s  U'fore  dorsal.     Lateral  liu«*  m.h;j.>'#   •?• 
very  tiearl\   ho.      Yell"*  i*h  :    aides  silvery;    scale*  aU>\r   d^rk. -e-i.je-i 
imuallv  a  dark  latnal  band  from  snout  to  caudal.  aln>ve  and  lw!<>«  »  !   *h 

m 

are  series  of  Mark  dotn :  in»  diMiuct  caudal  spot ;  anterior  rays  <Y  «l"ru) 
dark;  no  black  »|»«>t  «»n  the  posterior  ray*.     Sand)  lowland  stream*.  I-ak* 
Kne  ami  southi  rn   Indiana    Nr\*  Harmony  >  to  (teorgia  and  M  •*.*•. ppj 
Rather  Hcarrr.  I. -it  widelv  «li<*tribute«|.     -  Name«l  for  Mrs.  F.tiulv  Hat 

i*j.i  ,..'.i  #•       ..  || « 1 .  !••       t'    «•    \  it    M't*     !■%■■.••*    Artrtia,  Macon    mJ  K:ir*7".M 

ttf*.  opmi|*«»:oim  h  lli.ALors   T*.t\~\ 

Hea«l4t;  d.pth  I  to  .*. :  «\«Ji  V.  7  or  *;  A  7  or  8 :  scale*  V-.t*-4.  T 
l»efore  dori«al.  Tr*tli  .'►  '..  hooked  and  crenate.  Lateral  line  a!«*>» 
iticomplrte,  soiiiftni'i'H  ou  t  or  ft  scales  (»uly,  so  me  time*  extending  w;th 
interruption*  to  middle  of  caudaA  \>eAunc\%.     IW^i  %\ajaAa*«  i>sjtol< 
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mouth  small,  terminal  oblique.  Eye  very  large,  longer  than  snoot ;  fins 
large,  the  caudal  long,  deeply  forked ;  pectorals  extending  f  distance  to 
ventrals.  Breast  partly  naked.  Yellowish  brown,  sides  faintly  silvery; 
scales  above  dark-edged.  Dorsal  with  a  submedian  black  blotch  in  front 
on  4  rays ;  a  second  blotch  usually  present  on  3  posterior  rays.  Length 
2\  inches.  Western  Ohio  to  Illinois,  replacing  0.  emilice  northward; 
perhaps  not  a  distinct  species.     (fieyaMift,  large-eyed.) 

Tryckerodem  megalopt,  Fobbzs,  in  Jordan  &  Gilbert,  Synopsis,  248,  1883,  Illinois  River  at 
Pekin  and  Peoria  ;  Mackinaw  Creek,  Illinois.    (Type,  No.  28406.    Coll.  Forbes.) 

Subgenus  OPSOPOSA,  Jordan  &  Evermann. 
898.  OPSOP<EODUS  BOLLMAN  I,  Gilbert 

Head  4|  ;  depth  4|  to  5;  eye  3}.  D.  8;  A.  8;  scales  5-37-4.  Head 
small,  snout  compressed,  slender,  somewhat  rounded  at  tip,  resembling 
Hybopsi*  labrosus.  Mouth  small,  8 nb terminal,  slightly  overhung  by  the 
snout,  its  cleft  slightly  oblique ;  maxillary  reaching  vertical  from  posterior 
nostril,  shorter  than  snout,  4}  in  head.  Eye  equal  to  snout.  Teeth  4-5 
or  5-5,  with  well-developed  grinding  surface,  one  edge  of  whioh  is  con- 
spicuously serrated,  but  less  so  than  in  0,  emilice.  Insertion  of  dorsal 
behind  ventrals,  slightly  nearer  oaudal  than  snout ;  oaudal  deeply  forked ; 
lower  fins  moderate.  Lateral  line  present  on  7  or  8  scales  only ;  breast 
scaled.  Dark  olive,  the  scales  edged  with  dusky ;  a  black  lateral  band 
through  eye  to  caudal;  chin  black;  a  V-shaped  pale  area  on  snout;  a 
black  spot  nearly  as  large  as  eye  at  base  of  caudal ;  a  dark  dorsal  streak 
and  one  backward  from  anal ;  fins  dusky  ;  males  with  a  black  blotol}  on 
first  two  dorsal  rays ;  marginal  third  of  fin  dusky  ;  anal  and  ventrals  bor- 
dered with  black.  Length  2  inches.  Lowland  swamps,  known  from 
Satilla  Oliver,  Way  cross,  Georgia,  and  Obion  River,  Cypress,  Tennessee. 
(Named  for  Charles  Harvey  Bollman,  who  first  obtained  the  species  and 
who  died  untimely  of  fever,  taken  in  the  Georgia  swamps.) 

Opmpcnxln*  boHnumi,  Gilbkht,  Bull.  U.  S.  Fwh  Comm.,  vin,  1888,  226,  1890,  Buckland  Creek, 
Millen,  Georgia.  (Coll.  Bollman  A  Fcsler.)  Wuolmax,  Bull.  U.  S.  Fish  Comm.,  x,  1890, 
272,  1892. 

X20.  ABRAMIS,  Cuvier. 
(Breams.) 

Abramu,  Ccttkb,  K^gne  Animal,  Ed.  1.,  Ill,  1817,  (bntma). 

Notemigomt*,   Rafinrxove,   Journ.  do  Phyniquc,  do  Chymle,  et  d'Hist.  Nat.,  Paris,  1819,  421, 

(auratuM). 
Herniplnf,  Rafinesqvk,  Annul*  Nature,  I,  6,  1820,  (laautru). 
Stilbr,  Dr.  Kay,  Now  York  Fauna  :  Flakes,  2<4, 1842,  (chrymteuca). 
HallentM,  Hkckkl,  Ruiwcgger's  Reinen,  I,  1032,  1843,  (ballenu). 
SMbim*,  Gill,  Canadian  Naturalist,  18GS,  Is,  (umtrimnH$). 
Abrnmubtpsi*,  SiKBOLD,  SU«wa*erfiwho  OeytvrreicliK,  117,1803,  (Inwkixrti;  hybrid  with  RuIUhm). 

Body  subelliptical,  strongly  compressed,  both  back  and  belly  curved; 
back  narrowly  compressed  ;  belly  behind  ventral  fins  forming  a  keel  over 
which  the  scales  do  not  pass.  Head  small,  conic.  Mouth  small,  oblique 
or  horizontal,  without  barbels.  Scales  rather  large.  Lateral  line  con- 
tinuous, strongly  deourved.     Dorsal  fin  inserted  behind  the  ventrals. 
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Anal  An  with  its  l»aae  more  or  leaa  elongate,  #f  ttmm  Uui 

raya  in  one  apeci*a).    Teeth  D^T»,  hooked,  with  gT  lading  eai 

of  which,  in  American  aprciea,  are  mom  or  laaa  creaata.    Allaaeatary 

abort,  though  rather  longer  than  tha  body.    Hita  rat  bar  larga      Aa  baaa 

nnderatood,  the  American  genu*   Xotrmifmm*  te  tncladeat  i» 

from  which  it  diner*  in  the  much  shorter  anal  fin,  from  9  to  la  raya 

of  30  to  40.    Then*  i*  much  %  anation  in  tha  length  of  tba  anal  aa**)  aa  ta» 

Ibnn  of  the  month  among  the  apeciea  left  in  ,4ar*aw«,  and  a  t^mutmm  at  a 

different  dmainn  of  the  group  mar  lienacaaaary.     IntbaAaaanraaiaaawMo 

XoirmifonmM,  the  teeth  are  more  or  leaa  rrenata,  in  form  approach  tag  ta* 

aeirated  teeth  of  the  Kuropeau  genua  Somrdimtms      In  the  Knruneaa  eaa* 

genera,  A araaiM  and  Rtillerw,  the  teeth  are  entire      In  Jfca/leraa  tWi*  art 

30  to  40  anal  raya :  in  Ahrtm**  proper  20  to  2H.     ( Jbrmm—,  aft  old 

tba  Bream,  Abrami*  brutm*.  > 


Xoratooars  (mtm,  bark  .  vm  ,  half.  >*»»«.  M|U  .  th*  Karl  to4»f  alas** 
m.  T*Mh  rmiiin  or  •rrral*  ,  m<«ith  l»rmla»l  :  ar«l  afc*  rlssfc.  its  rats  Us*  rasa  a* 
ft.  Aaal  In  with  It  I"  l«rm*»;  arab*  la  lb*  lateral  lift*  43  to  it  #•• 

fc*.  Aaal  flu  m-itb  9ur  l-»  ray* ;  «-*)«■  m  lal»ral  lis*  ab><«t  a*  *4 


Subgenus  NOTKM IOONUS. 

tai.  abba«i«  rtiaoiaTrA»««iubiii) 

(ff'iLiitv  *mi«is    KoA«a;  Bat  a*  i 

Head  4f :  depth  3:  eye  moderate,  about  4  in  bead.     !>.*:  A    13,  •  I?  *•» 
14);  acalea  1(M«»  to.W:t;  terth  ^-T».     Italy  m«Mlrrately  elongate,  etfoag'* 
comprt-aard.     Head  abort,  ftulHNinic.rompreaard,  the  pror)laj«ua»e«j  hat  eve 
cave      Mouth  niiiall,oMi<|ti«',  the  upper  lip  on  leirl  of  upper  |»art  «»f  p«p* 
the  maxillary   not  reaching   front  of  eve.     Fina   medium.     Color    rV*r 
greenish  al>o\e:  aide*  mI\«T}  ,  w  it h  hright  golden  reflection*,   fin*  jrliw* 
iah,  the  tip*  of  the  lower  tin*  aometimee  ^lightly  orange  in  spring  rnaUa 
length   1-  im-he*.     No\a  Scotia  and   Maryland  to   Dakota  ami  IV i a* 
everywhere  abundant    in   lnyoii*  and   weedy   |>onda.     <>t»e  of  the  a>.«t 
familiar  and  rharartenatie  of  our  Cyprian/*/.     ( \t*«-»  ,  gold  '  *»••  •  .  »  bite 

f V-«**  "!>•■•'"•'  >•   MiMitii.l^ii  }!•••  H  \  .  £'■  l>li.  New  York 

i'rfrtmmt  im<, .'■!    It « ri« L» 4 •  i .    A ai"     MiithU  M«.'  .   1*17.   IA     Lake  G*orf*      S**a%«*a 

Lake. 
.V^r«i. /•*•«•  i-r  i/>«.  k«ti%i»  ,■  t.  J  •:.;•■   l')i« •  .  1»1  ».  4J1 .  Falls  of  Ohio  River 
H*~.,jJ»4  it  m*r  .,  |(\M%f .    t.  "'  \  .um  •    f  N'*i»ir- .  1  » .     I»J»   Lake  Geoff  e 
A'*'* ',    It    K*i.    \     \      I  *«»u»      Ki«l««.    lit.   1»4X.  Coooexttcut  ajiJ    Haawt 

rivers  .  Peekski'.] 
l»/..'i.*».-,  (iiitL-,  I'r  ■     \     \*>   ^1    I'i.  ;»    10    jo:.  Rio  Sec o.  tributary  •'  k  .*  N«r«es 

Texas.     '•'•        K   •  •  •  •  i 
/•/J«ir//f*«i«il«-   mr.    .  I'  >  .  V      N»:    *•■    l"»iil»  .  1  •»■>.,  Jll,sital  I     «%l«li<t-       ««••     T    *i«. 

••'  !■'■•.  Df>Crrc»     Vutcri*    Trut        •    •'    K«in.»ri% 

t*m    .-  •#,   /  •  ■       -  .■•/'.  ■  1,     *V.. '-  ,  »•-'  <■«.  1  r   .4^r  «mw    »m#>  ^    •,»••     'i*n    *m    k  »  tt«.  #* 

■m  I  (VfiaMii     »■  h  m-  •.   I     ,  1"  * 

H    *.      ■..»,      ..    m  i      1  i,  1   «  ;  r    I'    '11.  .■•!■# 
/».     •      -,^.,-.      .    .    «<■    ■  1 1.  I'  •' ••  >I  1-  . -•*.  !»*T 

J* 4W»     !•.«•      ••       »t"l',    '     it        *■!         -•'       l**^ 

j|»»  IMU   '    li f4  -  —     «.    '     ■»••!■.    «    *!       ^  :i       •-       1**^ 

\  rf»i-  iy>  w»t  «-fcrv»  .'»i       •     f    s:»^     III.  1 .    I     ■>    Na|    M.«     1    ••  ■    1*T~      J    »••»%    k«.nsta«    »tu  \mm. 
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Represented  southward  by 

S94*.  ABRAMI8  CBT80LEUCAS  B08CI  (Cuvier  k  Valenciennes). 

Head  4i ;  depth  3*;  eye  3.  D.  8 ;  A.  15  to  17 ;  scales  8-43  to  50-2 ;  teeth 
5-5.  8cales  larger,  the  anal  fin  more  elongate,  and  the  male  with  brighter 
colors.  Body  moderately  elevated,  very  strongly  compressed ;  head  rather 
broad  and  flat  between  the  eyes;  month  small,  quite  oblique,  the  maxil- 
lary barely  reaching  the  eye ;  eye  very  large  and  prominent,  anterior. 
Dorsal  fin  short  and  very  high, almost  falcate,  well  back;  anal  fin  high 
and  long.  Scales  rather  large,  the  lateral  line  running  very  low.  Color 
pale  olive, with  silvery  luster;  lower  fins  red  in  the  males  in  spring. 
Length  12  inches.  Rivers  of  the  South  Atlantic  States ;  abundant  from 
the  James  to  the  Altamaha  and  St.  Johns  |  intergrading  with  the  typical 
form.  (Named  for  M.  Boso,  a  French  naturalist  and  collector,  consul  at 
Charleston  toward  the  end  of  the  eighteenth  century.) 

LemciKw  bo*e»,  Ouvikr  A  Valkxciinnm,  xvii,  313, 1844,  Carolina;  Pennsylvania;  New  York. 
CyprtnuA  americanti*,  LiKNJa'B,  Syst.  Nat.,  Ed.  xn,  530,  17G6,  Charleston  ;  not  of  Ed.  x,  1768, 

which  is  Mtntidrrk**. 
NotemiganuM  i*chanu*,  Jordan,  Ann.  Lye.  Nat.  Hist  N.  T.,  1876,  304,  South  Fork  Ocmulgee 

River,  Flat  Shoals,  Georgia.    (Type,  Nos.  178«iS  and  20112.    Coll.  Jordan.) 
NottmigonM$  amtricann*,  Jordaw  A  Gilbert,  8yn  opsin,  250, 1883. 

195.  ABBAMI8  GARDOXEUS  (Cuvier  A  Valenciennes). 

Head  5} ;  depth  3} ;  eye  4  in  head.  D.  10;  A.  9 ;  teeth  5-5,  with  grind- 
ing surface  and  serrated  edge ;  scales  7-39-3.  Body  moderately  elongate, 
compressed.  Head  obtuse.  Isthmus  narrow.  Mouth  small,  oblique,  the 
lower  jaw  included.  Dorsal  nearly  midway  of  body,  little  behind  ventrals. 
Olivaceous.  South  Carolina;  one  specimen  known,  perhaps  a  hybrid 
between  A.  crynoleucas  and  some  other  fish.  (Gardon,  a  French  name  of 
the  Roach,  Huiilus  rutilna.) 

I*uci*rv*  g*ml>ww*,  Cuvikr  A  Valiomuknnbh,  xvii,  316,  1844,  Charleston;  GCnthkr,  Cat.,  vn, 

25*,  1K6*. 
Chondrtftniixt  gnrthmrumy  CnPK,  Trann.  Amor.  Phil.  Soc.  Ptiila.,  18«;f>,  395. 
Kutt-migonm  ijanhmeu*,  Jordan  A  (Iilhkrt,  SyuopBin,  250,  1883. 

121.  COCHLOGNATHUS,  Baird  &  (Jirard. 

Crwhlngnalhu,  Baird  A*  (iiUARD,  Proc.  Ac.  Nat.  8ci.  Phila.,  1854,  158,  (ttrnaUi*). 

This  gonus  has  the  general  character  and  appearance  of  Cliola  and 
Pimephales,  the  dentition  and  the  structure  of  the  fins  being  the  same; 
the  teeth,  however,  are  rather  more  strongly  hooked  and  with  deeper 
grinding  surface.  It  differs  in  the  structure  of  the  jaws,  which  are  pro- 
vided each  with  a  hard  cutting  plate,  iu  appearance  similar  to  that  of 
Diodoti,  the  sharp,  bony  edge  being  surrounded  by  the  usual  lip.  First 
ray  of  dorsal  separated  by  membrane,  and  spine-like,  as  in  Cliola  and 
Pimephale*.  Alimentary  canal  short.  Peritoneum  white.  Pseudo 
branch ia«  present.  Lateral  line  complete.  Anal  fin  small.  Spring  males 
with  tubercles  and  dark  pigment  as  in  Pimephahs.  We  placo  this  genus 
and  Cliola  in  the  neighborhood  of  Nolropi*,  on  account  of  the  shortness  of 
the  intestines,  but  it  is  likely  that  their  real  relations  are  with  Pime- 
phales, and  that  the  reduction  in  the  leugth  of  the  alimentary  canal  is  a 
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character  indr|»riideutl\   de\#»lo|ird.     <«i'^,  abcll ;    ;»•***-.  ;*»•      ii* 
ooveritijc  of  tin*  jaw  Ih'Uii:  haul,  hkr  »hrll.) 

«.  Kralrt  Biialrfsir.  «!••  ul  !<•  in  H.    Uw  rml  lir>»  •  •-••      * 

mm.  Hral««  larffv,  aIm^ii  .;|  in  .«!•  r*l  ;iii>  •.      •-.    . 

•M.  HM'HI.IM.tlTMI'H  ORJUTl.  »*irt  k  *.«r»M 

Head   I;  depth  4f.     1>.   *:  a.  ♦*»:  lateral   lin«»  4««:  u*th   4-1       *,r»»- 
ance,  «)«>  ma  I  fin,  and  coloration  rmirh  »«  m  ftmrpkoif  :*tatm*  •  ■»  '    •*  • 
rigilax.     Itodv  modi-ruf**!)  elongate.     Head  rath«*r  lotn»      |i«>r*a'    ■  •  - 

thr  vrn  train,  rather  high  ;  amil  fin  <|intr  ntnatS :  caudal  fiti  ■h.it       I*  -•* 
An  with  a  hlack  upot  near  the  ha»e  in  front  and  a  dn«k\  l.!ot« ».    »» J.  *.•: 
caudal  fin  with  a  dimkv  median  hand,  in  front  and  l«rhu««l   m\    r*    <•  » 
pal*  area:  a  dunk y  lateral  hantl.     Knout  tulirrriiUtr  in  •piifitf   n:a  **•    a* 
in   PimrpkaU*.     length   It   inchr*.     Kio  ttrandr.     A   •irttfular    tilt  •    f.»* 
with  th*  moil  til   rrm-nildllii;  that   of  f"j\«a<f>o«ft>w«  or    I<t.^  *#»:■•    ».nt    fL« 
■tr not nr«»  otherwnw*  ditlerent  from  cither.     i»nnttm».  adorned 

Texas.  <irj»tw«».  ("at  ,  mi    1»t,  W.«.  J>-Bi.«<«  a  «»ii»ibt   »«»  I"*1    I'l.  ***■' 

W7.  HMHMM.MTHIH  Bltil  TT4T  I. '  ■  i- 

Head  5  in  length,  with  the  caudal  tin:  depth  a  lutlr  )•*%•      l.\*    »?*• 
3f  in  head,  a  little  leu*  than  inur/lr  and  than  interorhital  «p*«r      I*   • 
A.  7:  nralea    7-H4-  f      Koiiu    of  l'*mrpk<»lr*    motalmm.       II*- ad     «.>.:•»*.;     »- 
rat  her  wide  alwve.     Muzzle  declined  111  profilr ;  nmuth  irrmr<ai       ll»»i 
wide*  heh md  and  Hat  al»o>e.     Muiillary  not  «|tutr  ira'hi.«;  !it.«  •  •?  •  * 
Vriitral  tin*  inserted  op|Mi*ite  nn-oiid  <>r   third  di»r*al  raj  .   r«  a-  :.  •  «    * 
\ent:  anal  fin  Miiall.     1V«  tor  alt  teachim;  thine  lilih*  !••  w.v.i»      1 
ml\««ry.  w  ithout  dark  marking*.  •  \«*ept  a  Mark  »jm.t    .*•    *t«       iw      f  • 
caudal    and    on    the   anterior     ra>*   of    tin'    dnr»ai       l-rti^t:.    . .  -• 

Trinity  Kiver,  Texan.     \«»r\   r!o«»»«  to  the  prccrdiiiK,  iron.  ■*  V  ■  '      :    -    *- 
|M*rhap*  differ  111  t li«*  laivit-i  vaio      iCo|h-.         '-»</■"•''■•.  tm«.  •j--»r..- 

<".-ii  ./■,. <i».»  './«r/i/t    1    ti.   >.     '    I'    »    Nil    M'.«      »!.:»■•.  ^*.    T  ».-.•>    K    .f-      >  . -* 
Worth,  Tcm        •!!•;-  I    i»\    1  t.:i    i     «    «i«.    ]•  ■    !•       :•» 

122.  CLIOLA.  (.irard 

/v-.*ff *•*>•.•  lUitr-  1  <;-t«ai-  !■•        \     \.-   •«.      i:         !■'■  .    •      »«i-     ?  * 

»J  J  Ur-\  I.    •  i.-i1  1.-.  »  *  1    !    \i  * :     '    .i-  'ij- 

«  /  .  :  1    «>ih  iki>.  I*r  ■      \   .  N  .'    -.       I         .  .  ;  •     .  !  •-. 
i/^l*'»y>-»«.  I    ml.-,  I':         1      *    \v     M    •.:-•!.-»•■     •»  »■       »• 

Korm  and  uppi'ar  itii*r  ot   l\*.»i>h*ilt  ■.  tin-  «atn«*  ^'iiiamatioti.  ti».  r*1  »  ht  ■! 
plan  of  I'oloration.  a 1 1 •  1  t li •-  t  r-»t  lay  ot  tin-  ilor^al  iiinilar,>    ^ ]»*:,•*!   • 

Ult'llihtalji',   tlif    «•!  I  !!•  f  :i  1 1-    of    T  !n-    Ilnoitlt    oillili.ir,  hilt    With    H«        r!t«*    -    *- 

raii.il  "•!.■•!  t .  •»l»t»i  i«r  than   >     ■!■.  .t!i»-  }••>  r  ^  r  «*i.«-iirn  pair  and  !!:•-  !•«  '      - 
ho4ilt-d.  a-»  in  .\ "f r ../-f •        Hit-  »  tiij'.f  i»p«  ru  »  l--.ir»  .•  •trikiiig  rr*r?i  '■  a»    *  * 
l'tt«'pk,tlr*  n<if<j'u«.  t ■  1 1 1  :••  il>»  'ti^M-  -Is  Ji!t»  li\  the  iinircr4iiiir.i*ti  •!  -      •  •  •' 
ami  h\    tin*  t^-rit  i  :■    «  h.ir.i<t*  r»   winrii  all>    it.  with    '  ■»•  */  -■•■i.'»  -•.  '■■   *    - 
rann\  oroii*t    hp«-«  :•■*   ralltil     \    '•■•p\*        I  !i«»    ^rliti^   14  trMaitiN     ••:       ••** 
I'tmtpko'f  altlji  n^l;  in   :t»  !♦  •  i,:i!i-al  <  h.ii.ntf':**  it   approa*  l.«  ^  irr»:    *. 
A"fr-^'i*.      i  A   •••  i  j  •«  1   !,.iiii«'.  -A.tl.i'tit    u.t  aii.li,;.  l.r»t   appl:«<!   to  a   ta  !  «  a  • 
Mation  :n  Illitio:» 

•  W »  I     i.    t   '!■»  t"       i»"  •'•*'.•.•  ■!i«,«4-.*r:..»»,iji*:*l.    i-l. t*      •■     »»* 

»  «••   ii«  t!i»  i*;*r  «* '.«:.  i'.  :.:*!  *i  ;**'■  .      It  ■*•  »t  th*i  !.:*.»  •  M«   aab>*  . <  |*r  ?  ••  /  IW  ~J 
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a    Anterior  dorsal  rays  with  a  black  spot.  yiqilax,  398. 

aa.  No  black  spot  on  dortal  fin.  smithii,  399. 

898.  CLIOLA  TIGILAX  (Baird  &  Girard). 

Head  4± ;  depth  4$ ;  eye  large,  3|  in  head.  D.  8 ;  A.  7 ;  scales  8-42-6 ;  teeth 
4—4,  with  grinding  surface,  and  slight  hook.  Body  stout,  somewhat 
compressed ,  broad  and  flat  above,  with  deep  caudal  peduncle.  Head  broad 
and  flat  above,  with  an  angle  at  the  temporal  region.  Muzzle  broad  and 
obtuse,  less  truncate  than  in  Pimephales  notatua.  Mouth  rather  small,  but 
larger  than  in  Pimephalea,  horizontal,  terminal,  the  jaws  about  equal,  max- 
illary not  reaching  to  opposite  anterior  margin  of  eye.  Dorsal  inserted 
above  ventrals,  nearer  snout  than  caudal.  Scales  before  dorsal  small  and 
crowded,  as  in  Pimephahs,  in  about  28  series.  Dusky  yellowish;  sides 
silvery,  with  an  obsolete  dark  lateral  band,  which  terminates  in  a  jet- 
black  spot ;  a  very  distinct  black  spot  on  anterior  rays  of  dorsal  about 
halfway  up.  Length  3  inches.  Strongly  resembles  Pimephalesnotatus, 
but  more  silvery,  less  plumbeous,  and  the  black  spots  more  sharply  defined. 
The  spring  males  have  little  if  any  black  pigment.  Ohio  to  Georgia, 
Iowa  and  Texas,  very  abundant ;  southwest  as  far  as  the  Rio  Grande. 
'vigilax,  watchful.) 

iVrutoA/AjM  rigilar,  Baird  A  Girard,  Proc.  Ac.  Nat.  Set.  Phi  la.,  1853,  390,  Otter  Creek,  North 
Fork  of  Red  River,  Arkansas.    (Coll.  Capt.  Geo.  B.  McClellan.) 

CI  win  rigilar,  dtula  rrlor^  San  Pedro  Creek,  tributary  of  Rio  San  Antonio  (Type,  No.  30. 
Coll.  Lieut.  A.  W.  Whipple),  and  CliotaHvax,  Rio  Leon,  tributary  of  Rio  San  Antonio, 
Texas,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  1856, 192;  and  in  Pac.  R.  R.  Surv.,  z,  257,  258, 
1858.  C.  virax  is  said  to  hare  scales  "  a  good  deal  smaller,"  bat  no  data  are  given  ;  the  types 
of  all  three  are  now  lost. 

Htfbopgiit  Utditamt*,  Off.,  C'ypr.  Penn.,  381,  186f>,  Detroit,  Michigan. 

Albunuip*  tauripcrphalus,  Hay,  Proc.  l\  8.  Nat.  M  us.,  1880,  503,  Chickasawha  River,  Enter- 
prise, Mississippi.     (Type,  No.  27439.     Coll.  Hay.) 

Lntci*-u*  tudiUmtu,  GCnthbr,  Cat.,  vn,  259,  1868. 

MypnrgyrH*  huiUanw,  Gilbekt,  Proc.  U.  8.  Nnt.  Mus.,  1884,  200. 

Cliola  tuditamx,  laurocrphala,  and  vigiLix,  Jordan  &  Gilbert,  Synopsis,  165,  166,  and  169,  1883. 

899.  CLIOLA  SMITHII,  Evcrmann  &  Cox. 

Head  4;  depth  3|;  eye  4;  snout  4;  interorbital  width  3.    D.  1,8;  A. 

7;  scale*  9-47-6,  27  before  the  dorsal.    Teeth  4-4,  not  hooked,  grinding 

surface  slightly  developed.    Intestine  not  long.    Body  short  and  stout, 

compressed;   head  moderate;   mouth  small,  terminal,  slightly  oblique; 

maxillary  not  reaching  eye;  preorbital  broad.    Back  considerably  arched; 

caudal  peduncle  deep,  its  least  depth  2  in  head.    Origin  of  dorsal  fin  over 

ventrals,  nearer  snout  than  base  of  caudal.    Color,  above  densely  covered 

with  tine  black  specks,  giving  a  general  blue-black  appearance;  sides  with 

a  broad  plumbeous  baud  §  as  broad  as  eye,  darkest  and  best  denned  on 

caudal  peduncle;  sides  below  this  band  with  a  few  scattered   specks 

anteriorly  ;   lower  part  of  caudal  peduncle  pale ;  top  and  upper  parts  of 

sides  of  head  bluish-black;  dorsal,  anal,  and  pectorals  with  a  few  dark 

specks;   other  fins  plain.     Length  2£  inches.     Southern  South  Dakota, 

known  only  from  Prairie  Creek  near  Scotland.     (Named  for  Dr.  Hugh  M. 

Smith,  Chief  of  the  Statistical  Division  of  the  U.  S.  Fish  Commission.) 

Cliola  tmUhii,  Kveiimann  a  Cox,  Kept.  U.  8.  Fish  Comm.,  xix,  1895,  Prairie  Creek,  Scotland, 
South  Dakota.    (Tjpe,  No.  46681.    Coll.  Eterniaon,  Hatter,  &  Cox.) 
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123.  NOTROPIS,'  K*rttH».|tM». 

iSiiiNr.Mft.  1 

JfefrwpM,  »Urt*B*Qrt,  Am*r    M-nlhlr  M%t  .  if.  !•!■.  9H,  i«rt-»«a>-.aW 
.Vim<Iw,  R«ri«a»vi  ».  I.J.  (Mi  .  I'.  I-;".    I.«.mi 
J>/J»i,  U«ri»L»Kjt  r„ /.     .17,     fc-*» -^iiZ-i 

it.tr yy«M,  RaVI^MwI  F.    '.  ■.    47,      t!tTjyrw. 

lfpp»4rpu,  (Baibm,  A-. »»-i*.  \iif-r   J  ••!•»    "«ii    \rl«.  I  ■"••.  AVa.    **« 
,|if«*vWfM(i;iRAiif,  I'n.     Ar    N*t    «*.  .    IT.il*.  K*.  I'M,  <4*i**m*. 
4/*-«fwa*,  tiiaaai*.  I.  1  .  1  •!.    »»•  ««<««i 

flat**,  4«|1ARI>,  /.  r  ,  1>4,       'iiU.i- 

(VjwtaWf*,  <lift«*i>,  /  ■..!<.    •■•«'..•.*■«•. 

»'    ■!— I,  «»l«A«|i,  /    «-  .   1  CI.  !l«f-«M< 

/MmnM.  <»la\A«l\  /.  <•  .  Jl".    A- J* ■*.•.' 

1%  >nf—M,  «'•■»•»,  Timua.  A*i«r   I'tn!.  N«  .  1m>.,  37*.  (if  J  y*r— . 

f«mMfai,  <•!*»?»)•  a,  C«t    I*l«ti'«,  1:1.   !••.  I»  -.    «»/■-<.» -i.rfMi 

iacVwnu.  Ji-a»a»,  Man    Vrrt    K    I     »  .  K\    I.  -J?:,  1*7*.    •Iift'aa.*.  . 

/^•wtmii,  C<>r*  A  J"HI»a*.  rr>«     A-     N»'    *- .    MnU  .  1*77.  77.  i»*»*».«|m  .  aaiaa*  pr»>.s.< 

ffyaViyUu,  Jwim,  Bull    I     *   Sat.  Mu*  .  \n.  1",  l"7».    »«frw^«»w 

#>*V*ftf,  J«ml>a»,  I    •    ,  'J*1,  I  •*•/*!  >f*r«tl 

<Vana»,  J-»aM»a«,  Boll    llavlft.  •  Min.  Tmi  ,  it,  7*7,  1*>7\    \'»wia»a», 
Jfiawffa*,  JoftUAV  Man    V#rl  ,  1.1    ».'••.  I *J,1   I  |"-«w 
il  afore.  J«ai>a*  A  KvkfeMtx*.  in  •  aitt^vi.  i*.      Jt+it       «■?*(«• 
Utrrtt*,  J«>ai>tV  A  KuiDt^V,    Ii- w  ■iil.kTf.n>,      *■  1  . 

Body  olilotitf  or  rloiiKiftte,  inorr  or  Iras  comprrwd      Month  normal, 
mostly  terminal  and  oblique,  aoiurtirui-a  »u  hi  riff*  nor.     No  haiiWU      TWt* 
in  on*  or  two  mwm,  tlio***  of  th*»  )arg*r  row  always  4-4.  hcM«a*^i.  attarf* 
edj(«*d  or  with  a  narrow  grindm.;  niirfarr.     Sralr*  large,  nflrti  cIimtJi  ia 
hrirated,  tho«r  hrfurr  th<<dor«.a)  rurr'v  trry  atuall.     Lateral  hue  ra>an|»>f» 
or  nrarl\  mi,  iinnulh  derime«l.     I>or*uI  tin  inserted  al*»*r,Mf  bwup  ■.••.a*:» 
behind,  the*  \«*iitr:tl<i ;    ui.ui  tin  »hott    or  Mimew  hat  rluuttatr      AM«c**-t. 
roiind«*d.  never  ftharp-edi^'d-     Coloration  m«»rr»  or  lr*»*  »il*.er«  ,  oft*-ti  l*ni 
liant.the  male*  in  *|>rm£  u«u.»Ii\  with  red  or  white  pigment  »i.*I  i\*r  hr**! 

•  Tli*  f'  ■'!■'»  'i.£  ■•  R*?i'.-  *  |'i»   ■     r  .k  •  »i  •     ■  util  -  f   ^  <r   f  ••  «i.  i  it*  1 1  j  .   •    •!•*>*• 

,\      '.      .\V»  j  n        II        '(*:i    I    •'    •'-!■ -i.it  «l         H-  -T  y    •      t. £•!••!    <    o.,r>^  •     ••  «       ••-•■! 
ii*«rl%  •frA-#.l-t,  t^'-j  •■   t  ■  *r.ii*f..l.  *  ••  -ijl    ••0.  .tin*  t%'  ;•!.<  »?. '1  »     -.*(.!■•.•    •   •    « 
lr|«|  br«r*-r  til-  t«ll  f  J.  »■■  II  «■  I.-  1  I       II    tl>itl-    ■»•■  1  f  •■•*•*.  •     i.«#|»>-  i>    it*«.ir.  -A*ms    **'■  m    j  • 
)•■•  « itb..ut  I**  II.,  Hi*   I  ■»  ■  r   :   it.--  r   •:■  I  in<  'i!-,  it..   n\y  ni'ri!  ',»'m  «»m    *»i*      , 
t »■»•  r   l*r»*» .  *n th  »  »  » if    1  m,    1 1  •• »    •  r  »:    I  .  »"    r*»  •      im.-  ■!■  i •*!  f.:.     1  \*  •*"!  t .    1 »  ■     l-   -  ■  » 

to  l*rv|,  III*   »!■  »'    Bit  ItM    Hilt   I     I:     •      «^        .'.    I-  »»•    li    J.      !■!•. 

•  *•• '  1'..  at  — •  I '.-  fci  .•  ri  1  1:1.  r  •  •  ■  kf  .1  »!■  I  ■  7  k-  l*-l  !■«■  k  Iff  ft.«  »  f  »•-»■.  »'  -»  • 
^rt.t.a.  1*1  ri.-it..-  t  f  l.»  Hi  r  I  !  .t  -  •  .  '  >.>.'■  j  .  t  1 1,-  ■%•  - 1  ni.ua  •  !».#  •  lU  --  »*  *•••'•* 
r«lliii«  <'k|i»i.»i-ll!-  *•«:.  .»■.'*•■  1  '.  •  ■«  ^  •  .»•■.%  :««•••  f  N  •!■■"•  t,.-  •»••. 
Il»»-  ,1  I.-  rt   «  *j  '«■»»     1"#    »•       //  •*         Ii  <!i*  ■■  *r   in  tl  ■    !!f'l'ii»»       f  ;  '.^  :-..;• 

<  «fift*''  I  '  »•  k,   <  id  r  1     (■■  .   »     <:     >.*!.     1-|   ■  "•ft  „*  1  '       »•  r.  •  •        aiittrait^'lM     ttrf  t+^-f 

I-}  II.-    !'  "•■  »  :*i.   I.i*:  l*\-    1    •.     f  »»  •  I     I  .•  *»   J    -i.  •.       »■■.■»■!     r  ---t»-.  »- 

.\  /..»-.»»       ».->         I!        I    •     »    -»  Mi't-        !•  •.»    I  1        ft  ■•!•     t««r*li«i    *■*•!%» 

l-i    •  I  at-  »»r  I  -»ri  I      i.it#-  1  ■    ■■    1-      l*i.  1  .  tJii>  «  m:  *ii    <l  r«r  ..  *•:  I  «&«    «.lii  « •••«  b  r  •■•    11  ■ 

fir-t  *»!»•♦     rt    f  a  '  •    .1  •  1  f      » •  ! 

//.rf    >^         It  :•    I  •  «    !.-»      «t  .•     '  t     ••■!      •      |j»kr    I  r  .    I  »   »J    »     1^.    U  itl  t'l.tti'li.   •♦        I..1   ■ 

KiliJ'.*^  *      J  f  •*  ■  •  i-       *•    ■!    i-   ■•  •  •;•  •      f*     »»"■!.    «J   |-*.l'!    :■  If-    I. »•■.-.      '\*..-» 

||  .f.  f »  I      .  •       »•      :■  «.        *.?§•!    •      '  ■       ■  .  •  :  l      1  I     ■  :■  ;.■:«.  !•■  II  I       I   ■»•  -  -.  ar   I  •  ».     •  .-     ■ 

l  m»-    •  P.     'i   I    :   «^      4  '  -   •  •    '    a-    art  •    '}         I  '■   '*    '•  *t    •  ■  .  »-  l?i-   •'     -»^     f    I  .»A* 

►  ri-     »•  J  r » ■  i»  .      ".r.-      "N..-».      ■■         i'*.      s.  »  :  ■  *1  *;    «a  •     r  <l  Hiri  «'f  *   1   -t      ■■»• 
!!-•.?■•    ar   ■         1     •         !i-!«-  ■'•       .'!'  *•       ■    I  ■  ••      'L-.f  lh.i'IiiI*  gt  "   n         • 

1     (■     ti.   !  '#.  a-    I   1    '  •   '      ■     •     1  •  f     >  **       a    ■  !   *f  »  »  .If..*  -     1  ^   lh'^  «   •. ■     •         • 

*.    ■•%      ■'.■■••-    .   .        !  ■■      1     !  ■•    1    »     !  »«  •        »       -.     f     ,,.-r»»    *       T'     »      »  ■■• 

!-■  •'.     f  l!.^    ak     at     v.-  ••.»•.        »  ■   j  r    ■  •■    ■  »•.■•»        •    ir«  4-r«-*l  IaI**       T*  •  r  -  »  ^ 

i*     •  i   ■•■;  1  »■  »   !•••.   ,    ■       ;        .  •"      «:    '■    !  r  -■-'••.        «'i;r;j«»--  «.-.«», 

»■    !  -     ■{•»:*■     «■     •  •       •    i  i-  t*.  I    ■     »•  •      •■■*'•  I    -.'.  I.  ■!.  I   H'    1    •>•  n    I      !*• 

*•     !>.»»»»     •-..»..  1  f    ■  !.%•!!      r  ti  •     ftl<Ci*af'«.arr**Mi  uul'«l.  i.r  j    »  a,    j 

»'  "  !.'.■    ;•••    f..   [...a    :.  .«■    at-    .t   liil'U   l*\«,    a.V    VU«     %u4*>;  tkm  t)M«V  \a«*V^  V*.r 
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with  small  tubercles.    A  very  large  group  of  small  fishes,  especially 
characteristic  of  the  fresh  waters  of  the  Eastern  United  States. 

As  here  understood,  Notropis  contains  about  100  species  of  small  Cypri- 
noids,  all  of  them  confined  to  the  streams  of  North  America  east  of  the 
Rocky  Mountains.  They  are  in  some  respects  a  degenerate  type— proba- 
bly of  comparatively  recent  origin  and  perhaps  descended  from  such  forms 
as  the  European  Alburnus  and  Leucivcus.  They  are  feeble  fishes  of  small 
size,  none  of  them  of  value  as  food  for  man,  but  of  great  importance  as 
food  for  the  larger  predatory  fishes,  particularly  the  Centrarchid<v.  The 
species  are  highly  variable,  readily  affected  by  surrounding  conditions 
while  the  really  distinctive  characters  are  very  few.  The  identification  of 
species  is  very  difficult  and  in  the  case  of  young  specimens  often  impos- 
sible. The  following  analytical  key  must  be  used  with  great  caution  as 
all  characters  are  subject  to  individual  variations.  Even  the  dentition  is 
subject  to  variations,  the  ancestors  of  the  group  having  probably  origin- 
ally had  grinding  surfaces  to  the  teeth,  this  becoming  rudimentary  in 
some  forms  and  disappearing  altogether  in  others  closely  related.  Vari- 
ous attempts  have  been  made  to  break  up  this  group  into  smaller  genera, 
by  subdivision  according  to  the  dentition.  The  various  groups  heretofore 
proposed  by  Girard,  Cope,  and  Jordan  seem  at  the  most  to  indicate  sec- 
tions of  slight  systematic  value.  The  most  practicable  division  is  that 
made  in  the  Synopsis  of  Fishes  of  North  America,  by  which  the  name 
Notropia  (Minnilus)  is  retained  for  the  species  having  the  teeth  2,  4-4,  2, 
while  those  with  but  one  tooth  in  the  inner  row,  or  with  the  inner  row 
wanting,  would  stand  as  Alburnops.  The  frequent  presence  of  two  teeth 
in  one  or  both  inner  rows  in  two  species  (hcterodon,  hudsonius)  belonging 
to  Alburnopa,  renders  this  division  of*  the  genus  unsatisfactory,  (vurof, 
back ;  rpo>«c,  keel,  but  the  supposed  keel  of  Rafinesque's  type  was  due  to 
shriveling  in  drying.) 

a.  Teeth  4-4;  1,  4-4,  0;  or  1,  4-4,  1,  (sometime*  two  teeth  in  one  or  both  inner  rows  in  *Y.  hud- 
$onim*  and  X.  helerodon). 
b.  Scales  not  very  closely  imbricated,  not  notably  deeper  than  long;  dorsal  inserted  nearly 
over  the  Tentrals;  anal  short,  its  rays  7  or  8;  no  black  spot  on  dorsal  fin. 
c.  Teeth  one-rowed,  4-4,  tho  grinding  surface  more  or  loss  developed  at  least  on  one 
or  two  teeth.    (Teeth  sometimes  2,  4-4,  2  in  N.  heUrodtm.) 
Aztec  a,  (Aztec,  the  ancient  rulers  in  Mexico): 
*  d.  Scales  small,  a  tout  60  in  lateral  line;  body  compressed;  scales  before  the  dorsal 

small;  head  blunt,  nearly  round;  coloration  plain.  aztkciw,  400. 

dd.  Scale*  moderately  large,  31  to  45  in  lateral  line. 
Chsiopk,  (xP«*a,  want;  miri?,  aperture): 
€.  Lateral  line  usually  (but  not  always)  more-  or  less  incomplete;  scales  before 
the  doroal  large.     Small  species,  UKiially  with  a  dusky  lateral  band. 
/.  Snout  very  obtuse;  lower  jaw  not  projecting. 

g.  Mouth  moderate,  the  maxillary  extending  to  opposite  front  of  eye 

or  uearly  so. 

h.  Chin  black.  bifrenatus,  401. 

kh.  Chin  pale.  joriiani,  4<>2. 

gg.  Mouth  very  small,  the  maxillary  not  nearly  reachiug  front  of  eye. 

».  Chin  pale.  maculati'S,  4o:j. 

u.  Chin  hi  nek.  anooenus,  404. 

ff.  Snout  rather  pointed;  lower  jaw  projecting. 

j.  Month  very  small;  chiu  pale.  caytoa,  406. 

jj.  Mouth  moderate;  chin  black.  heterodon,  406. 
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Caudal  fin  with  a  distinct  black  spot  at  base  in  all  ages. 

TKXAHUB;  HOTATTS;  VKNVSTUS,  438-440. 

V9.  Dorsal  fin  with  a  large  black  blotch  on  its  upper  posterior  rays  in  adnlt 
(often  obsolete  In  young),  always  conspicuous  in  old  males;  the  fins  in 
males  with  satin-white,  and  often  with  red,  pigment, 
y.  Base  of  caudal  with  a  conspicuous  black  spot. 

s.  Fins  in  males  with  white  or  orange  pigment,  but  no  red. 

CERC08TIQMA;  STIOMATURUS.  441;  442. 

as.  Fins  in  males  with  red  pigment. 

TEicnaoiSTius;  callistitts;  iurystomi-s,  443-445. 
jrjr.  Base  of  caudal  without  a  conspicuous  black  spot;  no  red  pigment. 
cjsrclecb;  irmtrs;  whipplii;  analostanus; 

OALACTVfttTS;  CAMURUS,  446-451. 

ml  Anal  fin  long,  of  10  or  11  rays;  fins  high;  breeding  colors  brilliant,  the  males 
largely  red. 
cf.  Dorsal  fin  with  a  conspicuous  black  blotch  on  its  last  rays. 

V.  Caudal  with  a  dark  spot  at  base,    xxiruacs;  hyfbklopt»us,4o2;  463. 
W.  Caudal  with  a  dusky  cross-band,  but  without  dark  spot  at  base. 

PYRRH0MELA8,  464. 

aa'.  Dorsal  fin  in  males  without  black  blotch.  qarmani,  466. 

oo.  Teeth  2,  4-4,  2. 

<f.  Anal  fin  short,  its  dereloped  rays  7  to  9,  sometimes  10  in  N.  soatsffcu. 
<f.  Teeth  with  the  grinding  surface  developed. 
Lvxn.cs  (from  Jar,  light): 
*'.  Species  attaining  a  large  size,  with  the  scales  along  the  sides  very  closely  imbri- 
cated so  that  the  exposed  surf***  are  very  narrow;  lower  jaw  included; 
dorsal  over  ventrals;  adult  with  neither  dorsal  nor  caudal  spot. 

ooxnutts;  CEtAffllcus;  albiolus;  lacebtobus,  466-469. 
Htdeophlox,  (v6»a,  water;  ?A«*f,  flame): 
«V.  Species  of  moderate  or  small  site,  the  colors  generally  brilliant  In  spring 
males;  dorsal  inserted  more  or  less  behind  ventrals;  no  black  spot  at  base 
of  dorsal. 
/.  Lower  jaw  projecting.  macdonaldi;  coccogbnis,  460;  461. 

ff.  Lower  jaw  included  or  scarcely  projecting. 
g'.  Base  of  caudal  without  dark  spot. 

ZONATVS;  ZOHISTirg;  RUBRICROCEt* ;  ohlobocbpralvs; 

LUTIPIHNI8,  462-466. 
gg*.  Base  of  caudal  with  a  more  or  less  evident  dark  spot,  at  least  in  young. 
(hbtbrodon;  hudsohhs.)    chiliticvs;  altipinnis;  roseus; 

chaltravs;  chrosomcr;  X.CNOCt  Pit  ALUS,  467-472. 
Af.  Teeth  without  evident  grinding  surface;  scales  not  closely  Imbricated;  no  black 
spot  at  tiase  of  dorsal  in  front ;  sexes  usually  colored  alike. 
Orcxlla  (diminutive  of  Orca) : 
V.  Tup  of  head  elevated,  transversely  convex,  so  that  the  small  eye  is  as  near  ven- 
tral as  dorsal  surface ;  body  little  compressed ;  color  pale,  no  markings. 

orca,  473. 
Notropis  (part): 
hk'.  Top  of  head  not  especially  elevated,  the  eye  nearer  dorsal  than  ventral  out- 
line of  head. 
•'.  Dorsal  fin  inserted  nearly  over  ventrals;  no  distinct  black  caudal  spot. 

ariommvh;  scabricebb;  jejunus,  474-476. 
u'.  Dorsal  fin  inserted  more  or  less  behind  ventrals. 

/.  Base  of  caudal  without  spot.  swaini,  477. 

jj'.  Base  of  caudal  with  a  faint  spot.  amabilib,  478. 

Hj'.  Base  of  caudal  with  a  jet-black  spot,     lefciodur;  scoptrxR,  479;  480. 
af.  Anal  fin  long,  its  rays  11  or  12,  rarely  9;  dorsal  inserted  behind  ventrals. 

F.  n.  a. 18 
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V.  Sxal*a  lui«*lj  laibrkai.4,  a.4 

•arfar*.  n«»  Mark  t|Mt|  at  kaaaof 
■Matty  |4»ia  «»r  alia  n 
atria*. 

TBLuitirr*.  mem,  ««mi«*iiiii>»,  ftitMti    •raaaj*  ••«• 
*■<«■.  mlstti-m.  nana,  Btft«if»-iM.  r» -*»*».••.• 
aaaatt,  aearnria.  ■trafcrrsaii    arr»i«*>-«« 
LrrBBtftr*.  (kwSmm,  ***> .  •*»•,  Ull). 
AT.  Aral**  m.-*»  or  kai  rhawly  ta»lrtaHi't  a»  Ifcal  Ik*  •«»mm4  aatl 

long;  l*a«h  with  a  aarruw  (Madiaf  MftiM,  ata>»  **•-<••   katee*.     a»  aa»» 
In  7  to  lo  arrt««,  taoaa  h»ffjr»  lb*  aWaal  r*4a*«l .  •aaaily  m  aa#%  *>«  •«  a»> 
ami,  raraly  nnc  at  bat*  of  niftl ,  aaala*  largaty  f*4 
r.  DurmJ  flu  wltWat  chat  1  art  dart  spat,  a*  at  ia«SMal  «*ly  *  Ira  yaar«a^.-» 
ai'.  BuJy  alHirt  an4  daafi.  *•**■«.  •»■ 

awa'.  IVidj  tlaa«l»r  aa4    frraaaai  nat*.  sai 

IT.  DoneJ  fla  with  a  Mark  taut  «■*  lit  aatarfar  fay*.  smt«  av  a«a  l—ii  t. 

a'.  Bl**ft  4ora»l*f«4  aNir*  tba  a**44U*<tft«  ftft  aaaaar-aaia.  at" 

a*',  Black  Amal  af»t  at  ta«  baaa  of  taa  la.  i  aaa^ffiwax  aW- 


8ubf  tout  AZTECA.  Joeasa  A  Ci 

40a.  xotiopw  Arrtr  r*,  w< 

Head  4;  depth  3T  to  4;  eye  5:  snout  3.    I).  8;  A.  8; 
About  23  before  dorsal,  ■mall;  teeth  4-4,  booked.     Body  rather  ete««. 
heavy  anteriorly ,  with  long  bat  strong  caudal  peduncle;  bock 
ately  arched ;  head  blunt  and  heavy,  hot  leas  gib  bona  than  ta  .V 
snout  short,  not  much  longer  than  eye;  jaws  sabet|oal ;  mouth 
quite  oblique,  the  maxillary  not  quite  reaching  eye.  the  cleft   of  it* 
mouth  chiefly  anterior :  eye  small;  scales  very  small  for  the  gran*.  tM 
closely  imbricated.     Kin*  all  low  ;  dorsal  amallt  inserted  behind  tettra-* 
pectoral*  short,  not  nearly   reaching  ventrals.     Lateral  line  d*r«M««l 
Color,  dark  above,  l»elow  this  a  silvery  hand,  and  still  lower  a  doek*  «.? 
plumbeous  lateral  band:  young  with  a  faint  pltimbeoua  raudsJ    spot 
fins  all  plain:  cheeks  sil\erv;  aeiea  alike  in  color.     length  3   iaca«o 
This  species  has   the  head   formed  much  as  in  Sotrvpu  eraafa*.  bat    ix 
form  of  ImmI}',  color,  and  in  sue  of  scales  the  two  differ  widely.     Wkt 
of  Mexico.     Our  aperimens  collected  by  Mr.  A.  J.  Woo  I  man.  at  the  t  .ty 
of  Mexico,  where  it  al>oundi  in  the  canals.     (.4;fera«.  After. » 

rut— .1  ri«ii-.  <it  ■%*•■,  Pn-.  A'    Nat   Si    I'btU  .  IV*.  I5rt.  Valley  of  Sfaaito,    •  •*.  ■    •***» 

aa4  f.  *   a  Mrt    K  uu.l   >um  .  1  i.'.U  .  M,  |l   TJ.  Af*  !*-«.  I%5» 
.V-^tm  .uir.tt*.  *  -m»v  Hull    I     S   fifth  »  <«m  .  in.  |a>«.  May  1,  last,  fa.  aaato  J*  C«ty  •< 

Mcuco.      T.m*.  Nm  *  •'"■'*     ^*>:i   >v<».Jm»ti 
C/».W.i  ruf-i/.i.  J  -ai'*>  A  ««iL»iaT,  ?»jtj"|«i«,  1?J.  l*M,(a«*  iMram  naSa,  I)|  &ai    1*4*.  a>Vi  * 

la  aia*  a  S\J"f»  . 

Subfenua  CHRIOPE.  JorJaa 
401.  NOTMOflS  BIIKKXITI'H    <>l 

Head  II  ;  depth  4* :  rvr  :t.     I».  H:  A  7:  acalea  S-3*^3;  teeth  4-4      Body 
rather  nleuder.  the  caudal  |>e«ltiii<'le  a<»mewhat  contracted.     Head  majder- 
ate,  the  niu/zlr  \ei>   oKtii»e.     Mouth   oblique,  the  jaws  about  eqvai 
upper  lip  op|>o«ite  lowtT   part  of  pupil.     Kye  large,  longer  than  aooat 
Lateral  Jjnedcvelo|»ed  for  a  very  shott  d\»van,ca.    YX acaUa  wafers  dorsal 
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Straw-colored,  the  scales  brown-edged  above ;  a  shining  black  band  from 
snout  through  eye  to  caudal ;  this  includes  the  edge  of  the  lower  jaw ; 
an  orange  band  above  this  on  the  snout ;  regions  below  the  black  band 
silvery.  Length  1±  to  2  inches.  Massachusetts  to  Maryland,  coastwise, 
not  common.  A  small  but  handsomely  colored  species,  (bis,  two; 
frenatu9y  bridled.) 

Hgbojm*    bi/renatu^  Copk,    Cypr.    Penn.,    384,  1866,    Schuylkill    River,  Conshohocken, 

Pennsylvania.    (Coll.  Cope.) 
Hemitremia  bifrenata,  Joedan  &  GiLBBftT,  Synopsis,  162,  1883. 

40S.  NOTROP1S  JOBDANI,*  Kigenmann  6  Elgenmann. 

Allied  to  X.  heterodon.  D.  9;  A.  8;  scales  4-35-4,  15  before  dorsal. 
Slender;  fins  all  small;  origin  of  dorsal  over  ventral,  equidistant 
from  base  of  middle  caudal  rays  and  nares ;  scales  closely  imbricated, 
the  exposed  edges  little  higher  than  long.  Lateral  line  decurved,  the 
tubes  developed  on  fewer  than  10  scales.  A  plumbeous  lateral  band 
overlaid  with  silvery ;  a  dark  vertebral  line  from  occiput  to  caudal ;  sides 
with  a  few  dark  specks,  dorsal  surface  more  densely  specked,  the  margins 
of  the  scales  darker.  South  Saskatchewan  River,  Medicine  Hat,  Assini- 
boia  (Eigenmann.)  (Named  for  David  Starr  Jordan.)  (Coll.  Eigen- 
mann.) 

Notrnpu  aOeofa,  Eiokhmani*  A  Eiobxmaxn,  Amer.  Nat.,  February,  1893, 162,  Medicine  Hat. 
Hotropi*  jordani,  Eiqbnmann  k   EiaBMKANW,  I  c,  Jane,  1893,  592.  substitute   for  aifooto, 
preoccupied  In  Notropu. 

408.  N0TB0PI8  MACULATU8  (Hay). 

Head  41;  depth  5;  eye  equal  to  snout,  3|  in  head.  D.  8;  A.  8;  scales 
5-38-3;  teeth  4-4,  with  grinding  surface.  Body  long  and  slender, 
slightly  elevated  at  the  dorsal,  somewhat  compressed.  Head  flattened 
above;  snout  rounded.  Mouth  small,  terminal,  slightly  oblique,  maxil- 
lary not  reaching  to  opposite  eye.  Dorsal  slightly  behind  ventrals, 
nearer  snout  than  base  of  caudal.  Lateral  line  with  pores  on  8  to  10 
scales  only.  Straw  color;  a  narrow  dark  dorsal  band,  and  a  dark  streak 
on  each  side  of  anal ;  a  plumbeous  lateral  band,  and  black  specks  on 
each  scale ;  a  black  spot  as  large  as  eye  at  base  of  caudal.  Length  2\ 
inches.    Chickasaw  ha  River,  Mississippi.    (Hay.)    (maculatuv,  spotted.) 

HemUrtmia  maculaia,  Hay,  Proo.  U.  S.  Nat.  Mus.,  1880, 605,  Chickaaawha  River,  Enterprise, 
Mississippi,  (Type,  Nos.  32245 and 27438.  Coll.  Hay.)  Jordan  A  Gilbebt,  Synopsis,  162, 
1883. 

404.  N0TB0PI8  ANOGENUS,  Forbes. 

Head  4± ;  depth  4$ ;  eye  3£.  D.  8;  A.  7.  Lateral  line  34  to  37,  13  before 
dorsal.  Teeth  4-4.  Very  similar  to  N.  heterodon,  but  with  the  lateral  Hue 
usually  complete;  the  month  very  small  and  very  oblique,  almost  wholly 
anterior;  the  lower  jaw  included,  the  upper  lip  above  level  of  pupil;  snout 


•The  types  of  this  species  are  now  in  the  Britinh  Museum.  Our  friend,  Dr.  Boulenger, 
writes  as  the  mouth  is  of  moderate  size,  the  premaxillary  extending  to  below  front  of  eye; 
lower  Jaw  not  included,  as  long  as  the  upper,  which  is  somewhat  conrex,  about  as  long  as  the 
moderate  eye.    Chin  not  black. 
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rery  short,  blunt,  shorter  than  rye.    l>usky ;  a  dusky  lateral  h«*»4  iar»  igt 
eje.endiugm  a  faint  Mark  spot  at  baa*  of  caudal;  a  Mack  sperkaU* «•••»* 
pore  of  lateral  line;  chin  Mark.     Length  M  Inches.     W*at«*n»  %#w  I  **• 
(Cayuga  Lake:  Meek)   toNorthrm  Illinois;  rather  scare*        ..  *;ie*«f 
)*■***,  chin.) 

Jfa»iy«  Miiywn,  r»aau.  Bull    III.  I*b    Sat  III*..  |ft*\  t»(  pes  Riesr.  ItsMsar*    :  — 
Bets.    (Coll.  FtirtM  1 

4M.  XOTBOPia  CAf  T4JA. 


Head  4#:  depth  4*}:  rye  3*.  Scales  38,  14  before  doraaL  Tewth  U4 
Allied  to  .V.  AcirrWos,  from  which  it  may  be  beat  known  bt  lb*  ab—  am 
of  black  ou  the  chin.  Lateral  line  wanting  on  Mime  scale* ;  moatfc  %ty 
small,  anterior,  the  maxillary  uot  reaching  the  eye:  jew*  subdual,  ejs 
large, equal  to  anout.  Scales  above  dark-edged,  the  outline*  1  wty  «&**#»>.; 
defined ;  chin  not  black ;  a  black  stripe  through  snout  and  eye,  a  dm** 7 
lateral  •bade  and  a  mnall  caudal  spot,  length  'if  inches.  Cayuga  I^eXU 
and  northern  New  York,  westward  to  Assinibotne,  Mouth  I»ek*«*. 
Nebraska,  Kansas,  and  Arkansas.  (Arkansas  River  at  Wichita.  Kj 
Not  rare,  but  hitherto  usually  confounded  with  .V.  ktUrmdum 


,  Miaa.  Ann.  A<-   Mai.  IIM.  ST  T  .  t*n\  MV,  CsjrufS  L*ft«.  H*w  Vmi 

HWfci;  J<»*»a».  Hall.  I.  *   Tiah  «%*m»  ,  it.  IMS,  IT. 

ArtmifapM,*    Kiuk««a«»   A    Il'i«n«*»»,   Aatftrsa    XataralMl,   r»lrw     Use*    i  JL 
Qu'Apptll*  River,  Port  Q«T Appellt,  Caaada.    I«VU  Hp,iasrtas  1 


Kepreaented  south  went  ward  by 

ISA*.  JOTROPN  <  Aft  «A  ATR0rAr»ALI4.  E»mMt 

Head  4i  :  depth  If  :  eye  'M.     1).  *;  A.  7:  scales  i-:M-4.  |.i  hrffrr  «t«.i 
Snout  somewhat  longer :  lateral  line  complete.    Ilody  nifideratrli  eS>n^au . 
head  short  and  bluntly  come;  suout  slightly  shorter  thanetr    ran*!** 
peduncle  short  and  deep;  origin  of  dorsal  slightly  behind  tcntral*  . 
small.      Olivaceous,  dotted    above,    not    crosshair  bed ;    *   Mack    ImU 
band  half  width  of  eye,  ending  in  a  black  caudal  spot,  this  band  r\t#n4 
ing  through  eye  and  snout.     K10  Nee  he*.  l*ale*tinc,  Teiaa.     Also  m  Hw 
Comal  at  New  Hraanfels,  Texas.     (*trr.  Mack:  cumHm.  tail. » 

j&*r  fw  oifwf-i  .atr.- j»  (  /1*    Kmiia««,   Hull     t      5    Fifth  •'•*■  ,  u.  l»il,  >.    Vav   J     :■♦:. 
Ncchc*   River.    Palestine.    Teiaa        Tj|».   S-     *"■•**      •"■■H    K*»r«<*±.a    *>    •  •'"    a 
(itirUv  • 

•Th«*  (tlb'Wing  ■•  th»  d**  njtl   fi  *!»*'.  -f  S*™§**  »-*»•  J#jm      I*    ».  A    »      Na~*  *■    -V  «    1« 
aral>«  Iwfun*  tb«-  d>>ra*!.     Tr*th  4  1      Ik  rml  ir.^rt"!  «<juhl»tartt  l«t««r«  La*»  *^  »n«p     »ra> 
raj*  and  ■Mer  --r  margin  «-f  •  v.  I"  l>ui-J  l*«t  ray  •  fd-.>n*1 ,  «<a1««  \.-*m,j  >m  rv»t#»*   *  a»«t  ■  ■»- 
Im^-WU  hi  fri-nt  •■(  •l<r«al ,  #■•!♦*  a'-  ?)fc-  tl  ••  ntr>ti«t,  I  ■  rj  —  « iih  a<l**r  a-'  tth  a*M  atAJ  ■•  «*  j»  -»•-    •■ 
a>a/(ib  .  Hi--  In**-  lit  »rl*  tlr  m»->.!  ,  a  f-  »   M*- k  »|«    k«al--a{tw»     f  anal,  a  Sara  '  ■-•  f?  -    »    t> 
t«i'ao>tal.  •  dark  Imt.  I  fr   mt|     f  •n-«i  al->r-e  »:4»a  lo«audal.  a  r>»f|n<  «*mm  I  !■>  a     4f««*J   i- 
al  l«a«r  ■!  *at  li  »<•:»  .  f  Ul*-ral  li» ■•  .  ail  Hi*-  ••«}.•  »U-i«-  Utoral  l«t^l  i  4t*  J  «itb  Im*  »     »  ^«*.» 
rt»w  «rrt*>|fk:  lib.  fr<  n>  ••  1 1|  ut  t     t--r>.*1.  »  t<r<«J  <l<»«k«  t*ad«>ii  l*rft>  t»t»«ra  l*f«»l  a»l    «»■*> 
l#iarro  Ihto  and  'at«  ral  r*ti<l  a  .'<*M«  r  l«til .  »•  «!««*>{  I*  A  «iUi4arA  mmrlmg!* .  mmttm  4  a»t» 
ufp  M»  a  •!<*«•  »!<>fi«:  «•*'  L  r*»  .  f  1  r«*  .  ami.  aa>l  antrrv-r  f«jrtj«j«*  uf  |«^«ural ,  >i  e»!  a»t   ansa 
•imi»-  dark  —  /"i./rw—  ■•■. 

I»r    liiffromat.i*  !»»#    mitt»l  !•>  ■!•-•  nt»-  tlir  m<'Uth  <»f  ihka  •»*<!«•      A>r<e4inf  t  •  W   *.    k 
Ft-tilrti^t r,  «b-    l»a«  LTi-l.t  «  tAtiii'.*-!  tl>-   t\\+  n.  tttr  Brttiab  MuwUi,  tJb*  »ik-«tk  m  ,«ii*  «^aa>' . 
av«J*-rat»  l»  •Ml>,«jr,  tl.*-      »'r  i*»  t  ••!  ii.<  l«il«1     |'r«-fiiailll*rv  etl**Aiaf  *••  k*Vv  aatrr  «r  a  » 
Iril  .  t  hia  iff  Ma- k       Hi-   «•  m  Ur.:'.  1   r.g>r  that>  U><- tliuri.  r«iaT»i  Mtiiat      (l«li  •a«*|«nM» 
wV<  bim.  lobe)  kfiuwu      Ai>|<ar«sU«  D^t  diflrrest  Uvm  A»<rxy»>  < «f ^*-     <«*Se*a,  vsnvvi.  <W««. 
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40*.  KQTftOPI8  HETERODOX*  (Cop*). 

Head  4 ;  depth  4 ;  eye  3  in  head.  D.  8 ;  A.  8 ;  scale*  5-36-3,  the  lateral 
line  extending  about  half  length  of  body ;  teeth  4-4,  (sometimes  2,  4-4, 
2,  see  below),  often  crenate.  Body  moderately  stout,  the  back  somewhat 
elevated.  Head  rather  pointed,  the  muzzle  acuminate.  Mouth  oblique; 
lower  jaw  projecting;  upper  lip  opposite  upper  rim  of  pupil.  Maxillary 
extending  to  opposite  front  of  orbit.  Thirteen  scales  in  front  of  dorsal. 
Lateral  line  usually  more  or  less  imperfect.  Color  olivaceous ;  chin  black; 
a  blackish  rostral  band  ;  sides  with  a  leaden  or  dusky  band.  Length  2} 
inches.  New  York  to  Miohigan  and  Kansas,  common.  Variable,  (irepog, 
varying;  6<fotfc,  tooth.) 

AWumopg  hetorodon,  Cora,  Proc.  Ac  Nat.  8ci.  Phila.,  1864,  281,  Lansing ;  Groase  Isle, 
Michigan. 

Notrtyi*  germamuM,  Hay,  Proc.  U.  &  Nat  Mas.,  1887,  252,  Smoky  Hill  River,  Wallace, 
Kansas.    (Type,  No.  37949.    Coll.  Hay.) 

Notropi*  kHerodtm,  var.,  Gilbert,  Proc.  U.  8.  Nat  Mas.,  1884, 207,  Switx  City,  Indiana,  tribu- 
tary of  White  River.    (Coll.  Gilbert.) 

Hjfbojm*  heterodon,  Copk,  Cypr.  Penn.,  382, 1866. 

Lend***  heltrodim,  GCntiiks,  Cat.,  VII,  261,  1868. 

Htmilrrmia  hettrodon,  Jordan  &  Gilbert,  Synopsis,  163, 1883. 

Subgenus  ALBURNOPS,  Girard. 

407.  XOTBOP1S  FRETEX818  (Cope). 

Head  4;  depth  5;  eye  3i  in  head,  as  long  as  snout.  D.  8;  A.  8;  scales 
6-35-3 ;  teeth  4-4.  Body  slender  and  compressed.  Mouth  quite  oblique, 
the  middle  of  the  premaxillary  being  opposite  line  of  pupil ;  maxillary 
not  reaching  to  orbit.  Seventeen  rows  of  scales  in  front  of  dorsal.  Lateral 
line  decurved.  Olivaceous ;  a  dark  median  dorsal  band ;  a  plumbeous 
silvery  lateral  shade ;  cheeks  silvery  ;  a  dark  spot  at  base  of  caudal;  fins 
plain.  Length  2\  inches.  Detroit  River,  Michigan.  (Cope.)  A  doubt- 
ful species,  perhaps  identical  with  XotropU  cayuga.  (fretentit,  inhabiting 
fretum  or  straits,  i.  e.  Detroit  River.) 

Hgbop*U /retnui*,  Core,  Cypr.  Peon.,  382,  1866,  Detroit. 
Cliola  fnUnaiM,  Jordan  <fc  Gilbert,  Synopsis,  167,  1883. 

408.  NOTROPIS  BLENNIU8  (Girard). 

(Straw-colorkd  Minnow.) 

Head  4  ;  depth  5;  eye  large,  3  in  head.  Scales  5-36  (32  to  38)-4;  teeth 
4-1.  Hody  moderately  stout,  little  compressed.  Head  rather  broad,  with 
rounded  angles.    Month  small,  inferior,  horizontal;  snout  very  obtuse; 


*  Sftropi*  kftenxloH  is  apparently  subject  to  large  variations.  The  following  description  is  taken 
from  wpecimens  referred  by  Dr.  Gilbert  to  this  species,  although  there  is  a  possibility  that  tho 
form  in  question  isreallv  dintiiict  and  allied  to  N.  xmioctphnlu*  : 

Head  4  ;  depth  4%.  D.  8  ;  A.  7 ;  lateral  line  37,  13  scales  before  dorsal ;  teeth  2,  4-1,  2,  with 
strong  grinding  surface,  tho  edge  of  somo  teeth  denticulate.  Body  slender,  compressed,  the 
form  and  appearance  as  in  N.  helcrfxlon.  Head  small,  the  snout  short  and  rather  sharp,  slightly 
demurred.  Mouth  small,  oblique,  tho  maxillary  barely  reaching  front  of  eye,  4  in  head ;  snout 
4  ;  eye  very  large,  3  in  head.  Dorsal  inserted  just  before  ventrals  ;  pectorals  not  roach  log  ven- 
tral*. Lateral  line  complete,  little,  decurved  ;  scales  not  crowded.  Dark  olive  above,  tho  scales 
with  dark  edges;  adunky  Htreak  along  sides,  ending  in  a  spot  at  base  of  caudal,  this  streak 
extending  forward  around  snout ;  dark  specks  along  pores  of  lateral  line ;  a  row  of  specks  along 
base  of  anal ;  fins  unmarked.  Length  2  inches.  Sluggish  streams  of  Indiana  and  Illinois. 
This  description  taken  by  Dr.  Gilbert  from  specimens  from  Swita  City  Swamp,  Indiana.  Diflen 
from  the  ordinary  kutrodon  in  the  number  of  teeth  and  in  the  complete  lateral  line. 
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15  row*  «>f  scales  in  front  of  dorsal.  Dorsal  low,  iu  lomgoa «  raj  f 
bead.  Palo  olivaceous;  sides  usually  pale;  usually  a  darker 
and  a  small  dark  blotch  before  dorsal,  sometimes  a  ptoaal 
■tripe  bat  do  caudal  spot ;  tins  all  plain.  Length  2  to  2i  loekoa.  «<%* 
and  Michigan  to  Tennessee,  Dakota,  and  Kansas,  thence  soataweotward  H 
Texas;  generally  abundant  in  small  streams;  an  insignificant  UitW  aee. 
Very  variable  and  running  into  several  varieties,  the  tipiral  Utmrnm* 
( —  delicioiMM  mimiurienau),  Missouri  to  Texas,  having  the  sraJen  nswav. 7 
32  to  35;  var.  *tramintn*,  from  Ohio  to  Iowa  and  southward  with  amiss 
31  to  38,  usually  3o\  We  follow  Dr.  Meek  in  identifying  «.imrd  s  JJfte* 
sufMsf casts*  with  thia  aperies,     (btennim;  blenny ,  from  the  cow  vet 


fMmmOm  mht^^m,*  HtriMigt  i.  |.  bth  Oft  .  IT,  1S»i.  Ohte  Ulear.  *-• 
f ##■»■  fm  AvWu.t  A'.amii,  Anvr.  J.*irn.  **i.  Arts,  IsM.  V*.  Barlieg  tea.  I< 
i{W»r«  Mmmim.  ^iiuk,  |*r«\  Ar   Nat    Sri.   ft  I  la  .  ISM,  let,  Arkaai 

Smith.  Arkansas.    ^M.  M»u»»rU     fiia***,  hr    I.  I.  San  .  I,  MX.  pi    »7  a*m  :&■)• 

la'*. 
M-«mm  Mk^m,  tiiaaa*,  IW     Ar.  Nat    Sri.  fails.,  IMS,  is*.  Leea  fttvee. 

of  tht  Sao  Antonio  River.  Texas.    «Tjp»,K«.  lit.    Cell  Eseeattf 
Hfhov-tkmi  •**«■.•#-.,  O  rt.  IYikv  Ar.  Hal   art.  fa  I  la.,  ISM,  flQ,  Detreit  Rivef 

laic. 
Jfytiyiu  ■wr.wii,  «'.»«,  flaytl«a>  *ar».  Wyoalaf  foe  MTD<t«Tlt.  UT,  Mieaeen  ••< 

Joseph,  Missouri. 

nfimlahi*.  Ei<;b«man*  A  Biutseaaa,  Asm*,  gal,  Fstreary.  iSam,  lat,  Fert  Qe  Af» 

pclU,  Aaainibota.    t<'«-ll.  Kir*&B»sat»  > 

*rnmim*n;  Tort,  «>Jt.   Prnii..  3*1,  IS** 
tltuU  iirwuvi,  Jcat-AV  A  liiLatar,  )»yn<»|aia,  l«7,  ISO. 
(1*4*»  NwrtniM,  J<*Rr>4N  A  <<ii»tar,  *>»<>j«ia,  I'*,  11*4. 

Mtmm*lm$  hUmmtm;  J"ftt>t«  A  (flUKST,  >j|)i»fMla.  1W,  1UI 

«Ot.  .XOTBOTIft  ftABIS  ft.  Juntas  A  GllWel. 

!!>ad  3* ;  depth  4}  :  snout  'M  in  brail,  as  long  aa  eye.  I>.  *:  AT  *ra>» 
4-33-2:  t«**tb  4-1.  li<Kfkr«l.  with  some  grinding aurfare.  Al'iedto  \if>yi 
hlrnntm*,  but  «|ti 1 1«*  dirtrrriit  m  form,  resembling  a  young  Jfoxo«i*aw  Ho4i 
robust,  the  tail  h»tig  ami  thick,  tbt*  bark  elevated,  the  side*  httie  *vm 
pressed.  Head  long,  hroad  ;md  tlattish  above.  Mouth  rather  large.  tmsulj 
hori/ontal.  the  maxillary  reaching  past  front  of  pupil.  Hcoleevery  large. 
thoee  mi  hark  not  reduced.  M  |>efore  dorsal.     Dorsal  inaerted  neariv  oirt 


t  "Wliii-  th'-w  {•»*••  "■r*  *>ti.'.-  it.  trj*  I  h»?»  rv*rit«t  an<4a«f  |r«4t*  «f<*»  «•«  .'€*• 
ihtrrv*! in,-  »«fitu.  Uif  •!»?.  t».r  «tt>  iiti  .f  ■  f  I»r  I  II  Rau-  h,  from  Hartiactoe.  I  «a  TV*  •a>*rs 
litifiiU  f  i  f  »j*-  itii*  u*  •  »!*:•.■■!  •■:.*»■■•«  •!»•   r>rn»k«    »«.«>  a«l<lttl<<lia  tu  t*«  cfcar»  t#f  n«»  •    •!  tib» 

pT<  Mil 

Tl**-  tti  tith  i«  fr  t'»'ti!-     !   «-. «Arli.  *ft»  r  th-  f»*hi  n  ><f  <'al«»t*>M««  t»  ■*»  S  *    '\*itof 
I  fi  i  *ni|-.«   •  |f-  r*-.»i.M  t     •  ta      *.•    »   ■!';»•  <  at  «t  nil   ac-t  |t> «tu I*  tl»«  raaa<«a  tk«t  ^lai^g 
» ifh  •«:•-.  I  rniAT>  t  l  i«-  »-i: ;-  -■  I  t-  »   H\*   ,-  •••  t     t«-  th*  »   v»<  «-f  •*••*»  «yw«-wa  .  f  tt«t  fw*-a» 
M   r>    «t  Hir  1. 1-  ar-  i    t  •«      •■•,•,   r  n  ■  krr>"l      T*i»-  |    ar«ac— I  t«*-<t>  4iJ»r  a*»-  i^t<u:»  fif 
tl.  *»  if  «  at  -t  -      t»    r    >.  .[  .•     ■    i  4    r  '      >nij  ;>w<l  ai.  I  h  Uf<4  mO««  ia  «a*a  aaa^a  r  •.  a*J 


I  <r  m  if*  *  ■•■•■iin'J  r    ■ 
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ventrals,  the  fin  short  and  small;  anal  small;  pectorals  long,  1\  in  head. 
Color  very  pale  olive,  scarcely  silvery;  edges  of  scales  with  dark  points; 
fins  pale.    Length  2  inches.    Sabine  River,  Texas. 

NotropU  mttmut,  Jordan  A  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1866, 15,  Sabine  River,  at  Long- 
view,  Texas.    (Type,  No.  36484.    Coll.  Jordan  A  Gilbert) 

410.  NOTBOPIS  YOLUCELLUS  (Cope). 

Head  3f ;  depth  4 ;  eye  3*  in  head.  D.  8 ;  A.  8 ;  scales  4-34-3 ;  teeth  4-4. 
Body  moderately  stout.  Head  depressed,  the  snout  rather  long.  Fins 
more  elongate  than  in  most  related  species,  the  pectorals  reaching  ven- 
trals.  Caudal  peduncle  slender.  Olivaceous,  a  slight  dusky  lateral  shade ; 
no  dorsal  stripe ;  fins  plain.  Length  2±  inches.  Michigan,  Wisconsin,  and 
Northern  Indiana;  rare.  .Similar  to  X.  bUnnius,  but  with  notably  higher 
fins,  and  probably  a  distinct  species,  (volucclla,  a  diminutive,  from  vo- 
lucer,  winged  or  swift.) 

Hybofnatktu  voiwxlluM,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  283,  Grosse  I  ale,  Detroit  River. 
HphopturoluctUut,  Cope,  Cypr.  Penn.,  381,  1866. 
Leucmmt  volucelltu,  Of  mthxk,  Cat.,  yii,  260,  1868. 

411.  NOTBOPIS  8CTLLA  (Cope). 

Head  4 ;  depth  4£ ;  eye  large,  about  3}  in  head,  longer  than  snout,  which 
is  4.  D.  7 ;  A.  7;  lateral  line  31  to  33 ;  teeth  4-4,  with  narrow  grinding  sur- 
face. Allied  to  X.  blennius,  but  with  stouter  body  and  shorter,  blunter 
head ;  mouth  small,  with  subequal  jaws,  the  cleft  somewhat  oblique ;  lips 
rather  thick.  Scales  larger  than  in  X.  blennius,  those  before  dorsal  smaller 
and  more  crowded,  14  or  15  in  number.  Maxillary  as  long  as  eye.  Dorsal 
fin  beginning  directly  over  ven  trals.  Color  pale ;  back  greenish ;  side  with 
a  silvery  band;  no  spots  on  fins ;  a  dusky  shade  on  each  side  of  dorsal  and 
before  it;  some  dark  dots  on  snout;  often  a  faint  dark  lateral  shade. 
Length  2}  inches.  Illinois  River  to  Western  Kansas  and  Montana,  abun- 
dant in  the  shallow  sandy  streams  of  the  plains.  (Reference  unexplained.) 

Bybopnt  $cpUa,  Cope,  Ilayden's  Geol.  Surv.  Wyom.  for  1870,  1871,  438,  Red  Cloud  Creek,  trib- 
utary of  Platte  River. 

f  AlbvruuB  lineolatu*,*  Agassiz  in  Putnam,  Bull.  Mas.  Com  p.  Zool.,  1863,9,  Osage  River,  Mis- 
souri ;  unidentifiable. 

QMa  chlora,  Jordan,  Bull.  Hayden's  Geol.  Snrr.  Terr.,  iv,  791, 1878,  Upper  Missouri  region. 
(Type,  No.  20193.    Coll.  Dr.  E.  Couea.) 

No4ropi$  phenacobhu,  f  Forbes,  Bull.  111.  Lab.  Nat.  Hist.,  1886, 137,  Illinois  River  at  Peoria, 
Illinois.    (Coll.  Forbes.) 

CUola  Imeolata  and  Cliola  chlora,  Jordan  A  Gilbert,  Synopsis,  169,  1883. 

NotrvpU  lattralu,  (lap$u$  fur  fiweofa/uf),  Gilbert,  Bull.  Washburn  Coll.  Lab.,  1886,  207. 

•  "  Albuntun  lineolaim,  Agassiz,  MS.  1854.  Body  light  brown  with  a  broad  silvery  band  having 
dark  points,  extending  from  tho  head  to  the  caudal  fin.  Average  length,  2%  inches.  From  the 
Osage  River.     Collected  by  Mr.  G.  Stolley."— Putnam. 

1The  following  description  of  this  species  is  given  by  Prof.  Forbes: 

Notropi*  phenaevbiut.— Thin  fish  unites  with  a  strong  general  resemblance  to  Phenacobiua  the 
characters  of  Notropi*.  Tho  body  of  the  adult  is  short  and  deep,  the  head  square,  tho  nose  long, 
and  the  ejeuuuaually  large.  Length  2. 5  inches,  depth  3. 5  to  4  ;  caudal  peduncle  4  to  4.75.  Color 
in  alcohol  indefinite ;  side*  somewhat  silvery,  scales  along  and  abovo  tho  lateral  line  slightly 
specked  with  black.  The  head  is  quadrate  in  transverse  section,  flat  above,  3.75  to  4 ;  nose 
decurved,  3.4  to  3.5;  interorbital  space  2.9  to  3.1.  Tho  mouth  is  inferior,  horizontal,  rather 
small,  lips  fleshy,  not  lobed,  lower  jaw  much  tho  shorter,  2.75  to  3.1  iu  head,  upper  lip  opposite 
the  lower  margin  of  tho  pupil,  upper  jaw  to  posterior  margin  of  nostrils,  3.33  to  3.9  in  head. 
Teeth  4-4.  Intestine  about  equal  to  head  and  body,  0.97  to  1.17.  Eye  very  large,  circular,  placed 
high  up,  3.4  to  3.5  in  head.  Branchiostegals  free  from  isthmus.  Dorsal  1-8,  decidedly  before 
▼entrals,  its  length  7  to  8  in  body  ;  anal  low,  1-8;  paired  fins  rather  broad  and  short  ;ventrals  not 
reaching  vent,  and  pectorals  falling  far  short  of  ventrals,  tho  former  6.25  to  6.4  in  headend 
body.  The  scales  are  thin,  large,  crowded  anteriorly  upon  the  sides,  breast  wholly  naked  in  all  the 
specimens  seen.  Lateral  line  35  to  36,  longitudinal  rows  7  to  9, 13  to  14  beforedorsal.  Described 
from  10  specimens,  the  only  ones  seen,  all  taken  at  Peoria. 
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lit.  SOTROPIft  PROCSg  C*». 

Head  4f;  depth  &i.  Scale*  ft-32  to  S4-3 ;  teeth  4-4 ;  A.  7.  Bos)* 
with  long  caudal  peduncle ;  the  back  nig  tor  and  tto  tail 
la  AT.  bUmmitu,  tto  profile  steeper.  Snoot  obtuse,  tto  mouth  tori 
inferior ,  •mall.  13  rows  of  ecalea  in  front  of  doreal.  Dorsal  nigtot  itoa 
in  y.  blennim;  ite  first  ray  ne  long  as  hand.  Eye  Urge.  Olive***** :  a  4awa 
doraal  line  and  a  plumbeous  lateral  band  overlying  blark  pigwseal.  ta* 
unspotted,  sometimes  very  pale.  Length  2|  inches  He  la  ware  stiver  e*4 
southward,  in  coastwise  streams,  as  far  as  tto  Nenee;  very 
of  tto  smallest  of  the  Cyprinui*.    ( *p6ars,  a  kind  of  swallow,  r 


r,  Tori,  rw  Ac   y*t.  Set.  PalU,  1S*4,  r».  Dslewsre  Rivet. 
River,  Coosstof  s  Rivtr,  Whits  Clay  Creek.  Pseasylveafta. 
wjmUmp**)*,  t'uri,  i.mro.  Ac.  Xst,  *l.  rails.,  lets*  SH,  Meed  water*  el 
sad  Rosooks  River.  Virginia.    «°<A\  f«*»  ) 
»,  Con,  ijpr  r»no.,  3A\  1«S». 
r.  OfimiBa,  <^r,  tn,  »i,  IMS. 
Otels HkrwMM  sad  c\  yen*.  Jossam  A  Gilics*.  Syeofesv  14*.  I**,  tSfl. 


4IS.  XOTROPM  IIOBOTXIUTT*  ttisaia*  •. 

Head  4t;  depth  5;  eye  4*.  D.  8;  A.  8;  scales  6-36-3;  teeth  probably 
4-4,  although  only  2-2  are  present  in  one  of  the  typical  e&aasplee,  aa4  aw 
teeth  stall  in  the  others,  no  evident  grinding  surface.  Body  oblowg; 
snout  obtuse,  convex,  longer  than  the  eye.  Month  eubinsvrtor,  esmall.  tto 
upper  jaw  the  longer;  maxillary  not  reaching  front  of  orbit.  Silvery,  with 
black  lateral  band  ;  no  *|m>u  on  fins.  Length  4  inches.  Atliseo,  Ms?&m»» 
(»i$rrt  black;  tauutt**,  striped.) 

(/r*>-hu"  nfrxdmmutt-*,  «.f  MHIB,  Pal  ,  Ml.  **\  IMS,  AtllSCO.   MsiUS        i««41    IkwtK 
<l*Jm  iMyrUa-aMfa.  J.iftl>*».   I»r«<    t  .  *    N»l     M««  ,    l»Tt.  Xtt. J«S»AS  *   «ilLM«T.   Syi    |MI,  l*< 

414.  XOTROPIH  KASAWHA.  JunUn  A  J*»kt«*. 

Head  4j  ;  depth  4/  :  rye  3f  ;  snout  3j.  D.  *:  At*;  scales  4-37-1.  14 
before  domal ;  teeth  1-4,  hooked,  with  grinding  surface .  Body  raltot 
elongate,  moderately  compressed,  the  back  a  little  ele*  atrd.  Snoot  blackl- 
ist), gently  decurved  ;  jew  •  equal ;  mouth  rather  oblique,  tbe  manliary  S 
in  head,  reaching  front  of  eye;  interorbital  spar*  dattieh,  slightly  broader 
thau  eye  *  Inch  is  Urge,  preorbital  broad;  stiltorbitals  narrow;  fins  all 
rather  high;  dorsal  inserted  distinctly  l»ehind  ventrals.  Translucent 
greeti.side*  silvery,  with  few  dark  dot*;  no  s|>ot  on  fins  or  at  baee  of 
caudal.  Length  :tf  inches.  Tributaries  of  Kanawha  River,  eoutbweetcra 
Virginia. 

.Vu»>  ft*  &'i«  1*4.1,  J.-sfA*  A  Jiuih  l*r»*.t\»»  Nst.  Mo*  .  1*4*.1M.  |4  tu«,lf. '.  Ret*  Crest 
Wythcvtlte,  Virginia.       Tij«-    S  -    '.y^»      <Vil   J. -Max*.  Etrrm**a.  A  J*sAi»*. ) 


4U.  NOTKOPlH  HK41TOM.  J.  r-Wn  A  EtrrniSAS.  far*  n-*'*   »*»* 

Head  :it  :  depth  3|.  I»:  AT:  scales  :>-&'-!.  Body  stont.  rather  deep. 
eye  smallish,  lit  in  he.id  :  al*out  equal  to  snout  and  ahoat  j  lees  than  mter- 
orbilal  area,  w  huh  it  quite  list  ;  margin  of  upper  lip  on  level  of  pupal. 

•Tie  *rtd*nUl   Lm  1  f  It*   tr«>(h   lb  t«>*  u(  \\t*  \iit%*  \)VUSl 
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month  rather  large,  oblique;  snout  little  pointed;  maxillary  reaching 
•lightly  past  front  of  orbit,  its  length  about  3£  in  head;  lower  jaw  shorter 
than  upper,  included ;  origin  of  dorsal  slightly  nearer  tip  of  snout  than 
base  of  caudal ;  about  12  scales  in  front  of  dorsal;  tips  of  dorsal  rays  all 
coterminous  when  the  fin  is  deflexed;  length  of  longest  ray  1}  in  head; 
base  of  fin  scarcely  2  in  head ;  anal  similar  to  dorsal,  its  longest  ray  2  in 
head ;  base  3 ;  pectorals  reaching  f  distance  to  ventrals,  If  in  head;  ven- 
trals  reaching  \  distance  to  anal,  1}  in  head;  teeth  4-4,  little  hooked. 
Color  brownish,  a  faint  silvery  band  along  sides,  little  wider  than  eye,  a 
very  small  faint  dark  spot  at  base  of  caudal ;  fins  all  plain.  Tributaries 
of  Rio  San  Juan,  at  Cadereita,  andNuevo  Leon.  Allied  to  N.  blennim,  but 
differing  in  the  larger,  more  oblique  mouth.  (Named  for  Dr.  Alembert 
Winthrop  Bray  ton,  of  Indianapolis,  with  pleasant  memories  of  our  explor- 
ations in  Georgia  and  the  Carolinas  in  1877  and  1878.) 

Montana  nitida,  Gibabd,  Proc.  Ac.  Nat.  Sci.  Phiia.,  1866,21,  Cadereita,  Mexico.    (Type,  No. 
39667.    Coll.  Conch.)    (Not  Albumu*  nitidus,  Kibtlahd,  alio  a  Notrqpis.) 

416.  NOTROPIS  8PECTBUNCULUS  (Cope). 

Head  4 ;  depth  5| ;  eye  3.  D.  8;  A.  9;  lateral  line  37 ;  teeth  4-4.  Body 
elongate.  Head  large,  rather  flat,  nearly  as  broad  as  deep.  Muzzle  thick. 
Mouth  slightly  oblique,  maxillary  reaching  eye ;  15  rows  of  scales  in  front 
of  dorsal.  Pale  olive,  silvery  white  below ;  a  leaden  band  along  the  sides 
and  a  conspicuous  black  spot  at  base  of  caudal ;  head  dusky ;  margins  of 
scales  above  lateral  line,  as  well  as  bases  of  dorsal  and  anal  fins,  blackish; 
pectorals,  ventrals,  dorsal,  and  anal  more  or  less  orange  in  life ;  no  red  on 
snout.  Length  3  inches.  Head  waters  of  Tennessee  River,  in  Tennessee, 
Virginia, and  North  Carolina;  abundant  in  cold  mountain  streams  and 
springs.    A  well-marked  species.    (Diminutive  of  spectrum,  an  image.) 

Hybopsu  apectrunctdu*,  Copr,  Journ.  Ac.  Nat.  Sci.  Phil  a.,  1868,  231,  Bear  Creek,  tributary  of 

Middle  Fork  of  Holston  River.    (Coll.  Cope.) 
diula  fptctruncula,  Jordan  &  Oilbkrt,  Synopsis,  166,  1883. 

417.  NOTBOPIS  OZ  ABC  ANUS,  Meek. 

Head  4};  depth  6$;  eye  3.  D.7;  A.  8;  scales  36;  teeth  4-4,  hooked,  with 
narrow  grinding  surface,  their  edges  crenate.  Allied  to  N.  spectrunculu*, 
but  with  slenderer  body  and  head.  Body  little  compressed.  Month 
small,  little  oblique,  maxillary  not  quite  to  eye;  lips  very  thin ;  preorbita) 
large ;  pectoral  short.  Olivaceous,  sides  with  dark  dots  forming  a  faint 
lateral  band.    White  River,  Arkansas,  in  the  Ozark  Mountains. 

Sotropi*  ozareanuM,  Mere,  Bull.  U.S.  Fish  Coram.,  ix,  1880  (1801),  120,   North  Fork  of  White 
River,  Arkansas.     (Coll.  Mwk  &  Drew.) 

418.  NOTBOPIS  CHIHUAHUA,  Woolman. 

Head  4 ;  depth  4 ;  eye  large,  3|  in  head,  slightly  longer  than  snout. 
D.8;  A.  7;  scales  33  to  37;  teeth  4-4,  hooked,  with  very  narrow  grind- 
ing surface.  Body  rather  plump,  little  compressed,  the  back  little  elevated ; 
head  largo;  snout  blunt;  mouth  slightly  oblique,  the  maxillary  scarcely 
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Photo^em*  piptolepU,  Copb,  Hayden's  Geol.  8orr.  Terr.  Wyom.  for  1870,  (1871),  438,  Red  Cloud 

Creek,  a  tributary  of  North  Platte  River. 
Ctiola  aoMfa,  Jobdan  6  Oilbbbt,  Synopsis,  183,  1883,  (not  No&opis  zonattu). 

428.  NOTBOPIS  SIMUg  (Cope). 

Head  4J ;  depth  4| ;  eye  4J.  D.  8;  A.  9 ;  scales  8-35-4,  22  series  in  front 
of  dorsal  fin ;  teeth  1, 4-4, 1 ;  said  to  be  without  grinding  surface.  Body 
robust.  Head  short  and  broad,  with  short,  decurved  muzzle.  Mouth 
large,  oblique,  upper  lip  below  level  of  pupil,  maxillary  extending  past 
front  of  orbit.  Fins  large,  the  dorsal  well  behind  ventrals.  Coloration 
entirely  silvery,  brightest  on  sides.  Length  3$  inches.  Rio  Grande  at 
at  8an  Ildefonso,  New  Mexico.    (Cope.)    (rtmui,  oifibc,  snubnosed.) 

AOmnteUu*  mmu,  Copb,  Zottl.  Wheeler  Suit.,  v,649,  1875,  (1876),  San  Ildefonso,  New  Mexico. 

(Type,  No.  16982.    Coll.  Yarrow.) 
CUoia  lima,  Jordan  A  Gilbbbt,  Synopsis,  170, 1883. 

42S.  NOTBOPIS  LONGIB08TBI8  (Hay). 

Head  4*;  eye  4.  D.  8;  A.  7;  scales  4-36-3 ;  teeth  1,  4-4,  0  or  1,*  with 
grinding  surface.  Form  of  Ericymba  bucoata.  Head  rather  small;  eye 
shorter  than  the  blunt  snout.  Upper  jaw  rounded,  considerably  project- 
ing beyond  lower.  Mouth  rather  large,  horizontal ;  maxillary  extending 
to  front  of  eye.  Scales  large ;  about  12  large  scales  in  front  of  dorsal. 
Origin  of  dorsal  midway  between  tip  of  snout  and  base  of  caudal,  directly 
over  ventrals.  Pectorals  not  reaching  ventrals ;  the  latter  to  vent.  Straw 
color,  with  an  obsolete  lateral  band  and  a  narrow  dorsal  streak;  fins 
dusky.  Chickasawha  River,  Mississippi,  to  Escambia  River,  Florida. 
(longus,  long;  rostrum,  snout.) 

AUmrmops  longirottru,   Hay,   Proc.    U.   8.   Nat  Mug.,  1880,   504,    Chickasawha    River   at 

Enterprise,   Mississippi.    (Type,  Noa.  27440  and  32267.    Coll.  Hay.) 
Ctiola  longirodris,  Jordan  A  Gilbert,  Synopsis,  167,  1883. 
NotropU  Umginrtrii,  Gilbbrt,  Bull.  U.  S.  Fish  Comm.,  ix,  1889,  168. 

424.  NOTBOPIS  NUX,  Evermann. 

Head  4 ;  depth  4i ;  eye  large,  3  in  head,  equal  to  snout,  and  to  interorb- 
ital  width.  D.  8;  A.  7;  scales  6-37-3,  13  before  dorsal;  teeth  1,  4-1,  1 
or  0,  rarely  1,  4-4,  2,  the  grinding  surface  developed  and  a  little  crenate. 
Body  slender,  the  back  somewhat  elevated;  head  subconic,  the  snout 
rather  blunt;  mouth  moderate,  oblique;  maxillary  not  reaching  orbit ; 
lower  jaw  slightly  included ;  caudal  peduncle  long  and  slender.  Dorsal 
inserted  over  ventrals,  the  longest  rays  as  long  as  head;  anal  small;  pec- 
torals short,  not  to  ventrals ;  caudal  long ;  lateral  line  straight,  complete. 
Greenish,  the  back  with  crosshatching  of  dark  specks;  a  dark  vertebral 
streak ;  a  plumbeous  lateral  band,  ending  in  a  small,  but  distinct,  caudal 
blotch,  this  band  extending  across  opercles,  eye,  and  snout;  fins  plain. 
Known  only  from  Neches  and  Trinity  rivers,  near  Palestine,  Te^as.  (nux, 
nut ;  in  Spanish,  necke.) 

Noiropu  mat,  Evermann,  Bull.  U.  8.  Fifth  Comm.,  xi,  1891,  (May  25,  1892),  77,  Neches  and 
Trinity  rivers,  Palestine,  Texas.  (Type,  No.  45656.  Coll.  Evermann,  Scot  ell,  ft 
Gnrley.) 


'  •According  to  Dr.  Gilbert ;  Dr.  Hay  found  the  teeth  4-4. 
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4t*.  SOTBON*  JOTOH*,  Btmamea 

Head  4| ;  depth  4|  to  f>;  eye  Urge,  3  to  3|  in  bead,  equal  t*»  tat***fV:ta> 
width.     D.  8;    A.  H;   scale*  o-3o-3;    teeth  1,  4-4,   1.  •mall.  b*ok«<  IW 
grinding  turf  ace  narrow,  slightly  crenate.     Itody  slender,  lull*  »Wi  as*4 
head  heavy,  formed  ae  in  Cliol*  rtgil*x\  snout  blunt  and  rounded.  •*%»: 
to  eye;  month  small,  inferior,  horizontal ;  lower  jaw  included  .  esanl.*'; 
snort,  not  nearly  reaching  orbit ;  preorbttai  broad  :  caudal  prdaa**  «r.| 
and  slender.    Dorsal  high,  ineerted  over  vsntraU:  pectoral*  sbctt.  %«4  w 
ventraU;  lateral  liue  complete.     Yellowish,  with  crosshatskiatf  »f  dart 
•pecks  above;  a  dark  lateral  hand,  (aint    anteriorly;  no  caavdai  eawt 
fins  plain.    Length  2f  inches.    Trinity,  Han  Marco*,  and  t'osnal  n*e*» 
Texas;  locally  abundant.     ( Xoarmis, an  Indian  name,  applied  by  <»>rmrd  to 
a  group  of  fishes  here  regarded  as  a  subgenus  under  //flismi.  * 


S*+vfi4  wm>wi,  Ktikham*,  Bull  1  .  *  I'ua  Cn,  ti.  last,  tUmj  s&.  lsn=.  '•  lrm+t 
Rlvtr,  Palestine.  Teias.  and  Baa  Marcos  Rivtr.  Sea  Marco*.  Tessa  Tfj».  a* 
4AA5S.    Coll.  Evtmaaa,  Hro«»ll,  A  <J«il«-y  | 

4tS.  BOTBOMB  BirBABBI  <Glf»f«  ) 

Head  3!  ;  depth  41 ;  eye  very  large,  2}  to  3  in  bead.  A.  7;  seals*  S-Jn-3; 
teeth  1,4-4, 1,  (2, 4-4, 2,  according  to  (iirard),  with  deep  grinding  sarins*, 
and  the  edge  strongly  crenate.  Body  compressed,  the  hack  elet  ated :  tail 
slender;  snout  short,  not  blunt ;  month  terminal,  very  oblique;  lower  jaw 
included;  maxillary  reaching  front  of  eye;  domal  inserted  orer  Teatra*. 
12  scales  before  domal.  Olivaceous,  sides  with  dusky  streak*  and  dart 
specks.  length  3  inches.  Ohio  and  Tcune*see  basins  to  l«»wa  ar*d  tL# 
Ozark  region,  in  cold  strram*  and  springs;  abundant  in  Arkan***  ai.*i  - 
nortbem  Alabama.  <  Named  for  Dr.  (ieorge  C.  Shumard,  naturalist  on  tie 
Mexican  lioundarv  8ur\e\.i 


ABmr*y  tkmmtr  I,,    Ci|R4«f.    I'n-       A-       Nat.    *rl      It.lL*  .     UV.,    I*,    ArkaSSOS    HlTff       fmn 

Smith,  Arkansas.     \*'*>V.   M>utu«r-J  • 
S-*rrf,*>m.> |*,  (.iirifcT,  I'n* .  V  S.  N»t   Mita  .  1*»4,  "J»'l,  Salt  Creek.  Brown  County    I -it*** 

and  Plat  Rock  Creek.  Decatur  County.  Indiana.       T»f.  V>   M*i     •■    >   «.   u-#i 
Mtmmtiu*  tkmm'tw  I*,  J    »i-4^  A  <ol»r»T.  {4.im-{«i«,  IX.  1**0. 
Nwmil—  tr-***")*,  J-  »!<**  a  (itmiaT.  9ra<>|«»«,  1M.  Isxi,  1.4.4  ••ft'of* 

427.  VHBOPIS  IM.M  t!BBO*l  h    i.ir»H 

Head  4f :  depth  U  ;  <\*>.'i*  :  snout  3|.     D.  *:  A.*:  scales  7-X*->t,  in*f\*r» 
the  dorsal ;  terth  1,  4-1,  I,  slightly  bookrd,  with  slight  grinding  surfa** 
Body  rathrr  deep.  o»tii  preyed,  caudal  |M*duncle  deep,  its  leaM  d«*p'h  -    is 
head.     Mouth  Ian:*-.  <»hli«|iic,  maxillary  reaching  eye  :  lower  jaw  im  iuded 
eye  large,  greater  than  snout  ;  mt«arorhital  width  etjual  to  snout:   width 
of  lower  jaw  at  base  \*  in  rye.     Origin  of  dorsal  very  little  Itelund  m*rr 
tion  of  ventral  tin*,  :t  little  nearer  snout  than  haae  of  caudal      l*ir«t  ra>* 
of  dorsal  sonu  ■«  hat  priMlutvd,  thiir  U'H^tli  ^rratrr  than  that  «»f  hr  **\ .    tr*+ 
uiarKiu  of  d«n«al  \*i\  -Iitfhth  rouca^e  in  tin*  r\pandi*«l  tiu  :  ba*e  %*(  uu  1' 
in  longest   ray.     Lon^r-t  nti.il  r:iy    It   in  hrud.     IVrtorsU  n|ual  lonc^t 
dorsal  ray.     I'al«<  ntraw  color.  t»i«lo  nith  a  broad  silvery  l»aii«l  fidh«w  ing 
course  of  lateral  liue  ;  sides  of  head  tiWet? .    L*ikB>n>  a  Vn«baa>.    l^jactxn- 


Jordan  and  Evtrmann. — Fishes  of  North  America.        209 


tion  here  drawn  up  from  the  types.    Lower  Arkansas  River  basin,  prob- 
ibly  not  distinct  from  Notropi*  skumardi.    (illecebrosusy  enticing.) 


itttetkrvmu^  Gibabd,  Proc  Ac.  Nat  Sci.  Phil*.,  1866,  194,  Arkansas  River,  Fort 
Smith,  Arkansas.  (Type  No.  66.  Ooll.  Dr.  8hamsrd) ;  Gibabd,  Pac.  B.  R.  8arr.  x,  268, 
pL  57,  flf*.  5-8,  1868. 

iiumrJt,  Jordan  A  Gilbbbt,  8ynopsis,  192, 1883  (in  part). 

418.  NOTROPI8  MTDSONIUS  (DeWitt  Clinton). 
(Spawn-eatxb  ;  Spot-taiuu>  Minvow  ;  Shuxb.) 

Head 4|;  depth  4;  eye 3.  D.8;  A.  8;  scales  5-39-4 ;  teeth  1, 4-4, 0 or  1, 
or  2.  Body  elongate,  considerably  compressed  in  the  adult.  Head  qnite 
short.  Muzzle  blunt,  decurved,  shorter  than  the  very  large  eye.  Mouth 
moderate,  nearly  horizontal,  the  jaws  nearly  equal,  the  maxillary  nearly 
reaching  to  the  eye.  Lateral  line  nearly  straight,  slightly  decurved  ante- 
riorly. 18  scales  before  dorsal.  Pectorals  not  reaching  ventrals,  the  latter 
not  to  vent.  Coloration  very  pale,  with  usually  a  dusky  or  black  spot  at 
base  of  caudal,  especially  in  the  young ;  sides  with  a  broad,  silvery  band, 
which  is  sometimes  dusky.  Length  4  to  6  inches.  The  Dakotas  and 
Lake  Superior  to  New  York,  and  southward  to  South  Carolina;  abundant 
in  the  Great  Lakes,  and  not  rare  east  of  the  Alleghany  Mountains;  a  large 
and  handsome  minnow,  the  choice  "live  bait"  of  the  St.  Lawrence 
River  angler.  The  typical  form,  hud$oniusf  in  the  Lower  Great  Lakes 
and  the  Hudson,  Susquehanna,  and  other  northeastern  rivers,  has 
the  head  short,  4|  in  length;  eye  3}  in  head,  as  long  as  the  blunt  snout; 
mouth  less  oblique  than  in  selene,  more  so  than  in  amarus ;  maxillary  not 
reaching  front  of  eye ;  caudal  spot  jet-black.  Teeth  2, 4-4, 1.  Specimens 
apparently  referable  to  hudsonius  rather  than  to  amarus  occur  in  the  Poto- 
mac, and  in  streams  even  so  far  south  as  South  Carolina,  but  the  bounda- 
ries of  hudsoniu*,  amarus,  and  saludanus  are  hard  to  fix. 

Cfepra  kwimmia,  DkWitt  Clinton,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  1,  49,  1824,  Hudson  River. 
Hmlwmhujluriatau,  Gibabd,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1856,  210,  Hudson  River.     (Type,  No. 

14.    Coll.  Baird.) 
Hybopn*  kudrnmUu,  Co pr,  Cypr.  Peon.,  386,  1866. 
Lfuci$cu$  kudmmm*,  GCxtheb,  Cat.,  VII,  260, 1868. 
CHola  hmdaoma^  Jobdaji  A  Gilbxbt,  Synopsis,  171, 1883. 

Represented  in  Lake  Superior  by 

428a,  NOTROPIS  HUDSOXITJS  SELKNE  (Jordan). 

With  the  head  very  short,  4£  in  body,  the  mouth  quite  oblique,  the  pre- 
maxillary  on  level  of  lower  part  of  pupil;  snout  }  eye;  maxillary  reach- 
ing front  of  eye.  Caudal  spot  jet-black.  Teeth  2,  4-4,  2 -or  1.  (oTjlyvTi, 
the  moon.) 

ImxUum  NleiM,  Jobdaw.  Bull.  U.  S.  Nat.  Mus.,  x,  60,  1877,  Lake  Superior,  Bayfield,  Wiscon- 
sin.    (Coll.  Milner.) 

•den*,  Jobdaj*  A  Gilbxbt,  Synopsis,  188,  1883. 
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Southward  it  givce  place,  to 

4£*»    XOTBON*  Nt »«OSint  AaUBT*   Qtraei 

Very  clone  to  var.  k M«r#«>ai««,  character ited  by  the  long**  aa>d  lawa 
heed,  4i  to  4?  in  leugth.  the  rye  3{  in  bead,  longer  than  •aowt  .  tW 
dal  epot  faint  or  wanting,  and  the  teeth  1 , 4-4,0.  Delaware  and  I*»1 
river*.  Thitia  not  unlikely  adiatinct  epeciea,  a*  Abbot  I  ha*eoajt»tn\— t.  fc*t 
there  ia  aomc  evidence  of  it*  intergradatton  with  aaWfewiaj  'mm**** 
bitter,  the  type  from  brack tah  water.) 


•,  (2i«ani..  I*r.*r   Ar.  Sat.  Hrt   Pail*  .  Ia64.  llo.  Cb«*ap«**a  ft*? 
River  at  Waahing ton.    (<'«»ll  i*irmr4.i 
HfM*-p—  pUrm,  r-ri,  IV*.  A<     Nat    H.  i     l*kiU.  IM4,  IT*.  DtUwiii  ftiv«f     TrvaW* 
N*w  Jtraay.    <C1l  r.,»  , 

>«,r«»rff.  i>f*  rvoo  .  i*«.  |w* 
iiAvirMiii,  <;r%Tn»».  c»t..  «n,  i*\  !•«*,  a*i  BmMlmt  a  mmwi,  *iatw*a» 
Aaa-TT,  Adur   >al .  1*T«.  333 
OaWa  *mniw,  Jmri>a«  A  uiiatar.  i*jO"|«k,  17*».  Iaa3 


This  form  give*  place  ntill  further  aouthward  to 

4t«ie.  SOTBOPIH  HIDSOMt*  «ALtPA*t%  iJ.44m!  Brayw* 

Head  4*  ;  depth  4*  :  eye  large.  3*.  i3  to  4).     D.  *:  A.  *:  •**!** 
teeth  1,  4—1,  0,  two  or  three  of  the  teeth  obtoae.  not  hooked,  only  ©a*  ar 
two  of  them  allowing  a  grinding  warfare.     Body  elongate,  bat  Uweae  tfcaa 
in  \*r.km<iaouiM*;  moderately  compreeeed.    Caadal  peduncle  long.     Il««4 
large,  rather  hea\y  and  gihlioii*  forward,  the  mu/ile  rounded  ibpf"6j» 
Mouth  moderate,  *iihtnfcrior,  the  maxillary  not  reaching  c%e.    Scale*  larg». 
thin   and  looae.  alnmt    V2  in    front   of  do  real,     lateral   line  luntfvU) 
decurved  in  front.     Kin*  rather  amall :  |>ectorala  not  reaching  «ettraj» 
the  latter  not  to  \ent.     Coloration  pale  olivareoua.  nearly  white,  w.ti 
trace*  of  a  pliitiitieoiin  lateral  Mrcak.  thta  aonietinie*  appear  iug  a*  a  ««*cA 
lateral  hand,  i  var.  »«ryo/wi »,  and  f»omctunca  leading  to  a  Mack  caodal  apvt 
an  in  kuih*m%u*.     Length  t  inche*.     Coa^lwiv  atreama  from  the  Janaea  t» 
the  Ocmulgcc.     rioae  to  •nil»*»pccie*  ttmaru*  m  it h  which  it  may  intergrad« 
Head  notably  longer.  I,  t«»  If.  themiout  especially  longer,  aa  long  a*  ei# 
projecting  beyond  the  interior  mouth. 

Ath-rmj*  »ii*  t.imu;  J  kho  1  H»»>r  %  ll-ri  I"  »  Nat  *»»  .  \n.  14  l»?a  tnb-.lary  •/ 
Saluda  River.  Greenville.  South  Carolina       T«f    *      -Hi*    *■'"■    J  ru-  (rVi*'  t 

#/•■!•  .c«j  '■r%-  , -i.  ]\tk\,  \'r  I  »  N«t  *!>.•.  !•:«.  .•'..  Mi  Bean  Cr««fe  tributary  a* 
Savannah  Kiver.  Georgia        b|*.  N      .  .'|i      «".  ,;    a   •tr««*« 

rtmJst  mttm*l»m  t  ftb  I  *~  ■  ,    j    ■     J     *.'.•%%     I    »  • .  I  I  I  *?.  ?»«  fj    |*H«.    I  ?■«.  1  T  1 .   l»Al 

Subgenus  CODOMA,  «.ir»nJ 

4^9.  NOTROris  OKMTIH  .Girmri 

Hea4l  :i|  to  t;  d«pth  ii :  «>t>  :i{  to  t.  I>.  H;  A.  7;  acalea  T-4+v-i.  tbuae 
lM*furr  dorsal  Ur^r.  IT:  t«<th  t-l.  Ilody  atoiit  and  compreaaed.  the  back 
um-IkhI,  the  lit*:i<l  ^«r\  hlunt .  thick  and  rounded,  almost  apherica!  m  the 
ii  ale.  Mfiuth  «ti..iil.  ••■rii»-\*  h.it  ohln|iir>.  the  cleft  moatly  anterior:  tbe 
ja«ar<|uai.  K>»  Mu^ll.^li  .^cilei  deep.  \er\  cloaelv  imbricated,  tboae  o* 
Bidrmmuch  higher  th.m  ion^  ;  lateiaWvue  AecuiveA.    \>ot«a\%\\V\\*\iaiWvaA 
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ventral*.  Fins  all  rather  small.  Snout  highly  prickly  in  spring  males. 
Color  dark;  sides  with  about  8  to  10  more  or  less  conspicuous  crossbars; 
head  mostly  black  in  males ;  fins  all  with  the  middle  part  dusky  or  black, 
the  tips  milk-white,  the  ventrals  and  the  anal  notably  so ;  females  paler, 
the  lateral  bars  narrower  and  shorter,  the  fins  with  less  black.  Length  2\ 
inches.  Chihuahua  River,  our  specimens  taken  in  the  original  locality 
by  A.  J.  Wool  man.    (ornatu*,  adorned.) 


Gibabd,  Proc.  Ac  Nat  8cL  Phil*.,  1866,  196,  Chihuahua  River;  and  U.S. 
Mas.  Bound.  8urr.,  Ichth.,  63,  pi.  29,  figs.  22-25,  1859 ;  this  ■pedes  and  Notropi$  culecu*  both 
w»ll  figured  by  Glrard.    (Type,  No.  91.    Coll.  J.  Potts.) 
Cttota  onuia,  JoaoAJf  k  Gilbbbt,  8ynopsit,  178, 1883. 

Subgenus  MONIANA,  Glrard. 
4S0.  NOTROPI8  FOBMOSU8  (Glrard). 

Head  3f ;  depth  3\ ;  eye  3|.  D.  8 ;  A.  8 ;  scales  7-43-4, 23  before  dorsal ; 
teeth  4-4.  Body  elliptic,  oompressed,  the  form  about  as  in  N.  lutrentis. 
Month  moderate,  oblique,  the  maxillary  3}  in  head.  Dorsal  fin  rather 
high.  Sides  with  a  dusky  streak,  a  brown  spot  at  base  of  caudal.  Length 
2i  inches.  Rio  Mimbres,  Chihuahua.4  Well  distinguished  from  N.  lutren- 
#i«  and  related  forms  by  the  small  size  of  the  scales.    (formo$u$,  comely.) 


Gibabd,  Proc  Ac.  Nat .  Scl.  Phi  la.,  1866,  201,  Rio  Mimbres,  Chihuahua. 
ChoUfvrmtctK,  Jobdam  k  Gilbbbt,  Synopsis,  174,  1883. 
Na^fii/crmomu,  Jokdav,  Proc.  U.S.  Nat.  Mas.,  1885, 185. 

481.  NOTROPI8  FRIOIBU8  (Glrard). 

Head  4i  ;  depth  3}  to  4;  eye  moderate,  4  in  head.  D.  9 ;  A.  9. ;  lateral 
line  37.  Body  moderately  elongate,  compressed,  with  long  caudal  pedun- 
cle. Head  moderate,  the  snout  subcorneal,  somewhat  pointed.  Mouth 
rather  large,  oblique,  the  maxillary  scarcely  extending  to  orbit.  Lateral 
line  decurved.  Length  3±  inches.  Rio  Frio,  Texas;  differing  from  N. 
Imtrenns  in  the  smaller  scales.    (frigidu8,  cold ;  in  Spanish,  frio.) 


frigida,  Gibabd,  Proc  Ac.  Nat.  Sci.  Phi  la.,  1856,  200,  Rio  Frio,  Texas.    (Type,  No. 
124.    Coll.  Clark.) 
CUoia  toafan,  Joedaji  A  Gilbbbt,  Synopsis,  174, 1883,  not  of  Girard. 

* 

4S2.  N0TB0PI8  IXTREXSIS  (Baird  &  Girard). 

Head  3f ;  depth  3  (adult)  to  4;  eye  small,  4.  D.  7  or  8;  A.  8 ;  scales  6-35-2; 
teeth  4-4.  Body  oblong,  elevated,  strongly  compressed,  the  back  arched; 
caudal  peduncle  rather  slender.  Head  stout  and  deep,  its  upper  outline 
depressed,  the  nape  elevated,  forming  an  angle,  so  that  the  profile  is 
somewhat  concave.  Young  more  slender,  the  form  variously  elongate  or 
elliptical.  Mouth  rather  large,  quite  oblique,  the  lower  jaw  included. 
Lateral  line  strongly  decurved.  Thirteen  scales  in  front  of  dorsal.  Males 
profusely  tuberculate  in  spring.  Colors  in  life  brilliant,  steel-blue;  the 
lower  parts  silvery;  the  belly  orange-red  in  the  males;  a  conspicuous 
violet-colored  crescent  behind  the  shoulders,  followed  by  a  crimson  cres- 
cent; fins  reddish,  the  anal  and  eaudai  blood-red.  Female  plain  greenish, 
the  tin*  unspotted.   Length  2f  inches.    Soa  them  Illinois  to  South  Dakota , 
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Kanaaa,  and  the  Kio  (Jrande;  very  abundant  in  eloar  Motb  ojMMbwao* 
ward:  a  very  brilliant  and  very  variable  little  nab     ilmtm.  ta* 
the  epecies  ww  A  rat  known  from  OtUr  Creek.  Arkannas  * 


Baiaa  AOiataa,  Pr»*.  Ac.  Nat  Art  Phila.  Is&l,  a»l.  Ottet  Croat, 
of  North  Fork  Rod  River,  Arkansas.    tTyr*. N»  1*4.    i  *li  <  a**  ••*.  a  «•«!««• 
Qawiawtts  aa«*ia,  llta^a*.  Prw.  Ar.  Nat.  lkrl.  fklU  .  IMa.  IV7,  See  A  ate*)  to   Teeaa 

teaatilM.  Hurrah  Creek,  tributary  off  Rio  Free*.  «■— -K  Chine  •*••  Lo** 
mala,  Cadareita,  New  L«on  ,  aa4  *▼•'•'«*.  Monterey.  Haw  Laos  •#•••••  r>»  a> 
Net.  »VL  Phila ,  1*14,  IW-jnl.    iTya»,  Ko.  I  It.    r«4l.  r«ak  ) 

i,  Laoo  River  ntar  Sao  Antonio  .  a*4  *»  ■  ■!  i  k  BrewaevilU    Teeaa 
OtaAto    If,  199,  ara  |>*>t«bly  tb#  nar,  tb>«f  l»  Af*r*4  with  aaaeJiar  «r«u« 

\fmlrktilm,QimAmmtPr\K.  Ar.  Nat.  JVi  ralla,,  lnM.Snovl«Car  Loaf  Creek    tr.a»*«n*r 
of  Potaau  River.    <<oll  Mi»llka«*ra.) 
Jo»aian  i Jl  ■■,  Hiatal*.  Pmr.  A«.  Sat.  IM.  Phila..  I*M,  |D|.  Rreweeville.  Teaaa        »fr- 

Ko.  SI1.VI.    Cull   Van.  VIM  ) 
Ckaii—lla  Mli«f««a  ■.  « »ra,  lleyeea'a  U*ol.ftar*.  T*rr.  Wyes*,  for  l*7n.  il*?l  .  l»»  St    J< 
Mleeouri.    4C.II  l»r  Wa  amai—e.) 

>«#W»,  fort,  Ilayilee'a  «*eul.  *■»♦•  Wyeea.  far  !■».  i|07|>,  U».  Si    J< 
ootiri. 

<m.  Cart,  JEoUl.  Whaatoflarf.,  T.aAl,  |IT4»  ,|rH).  Rle  Ornate.  Sao  lleefa*e*    BW- 
Mexico.    tTyi«,  No.  1«W7«.    «%•!!.  Yarn»e.) 

^im,  J..ao*a.  Bull.  III.   mat*   Lab    Sal.  Hail,  n    *-?.  l«Ta.  clear  atraaaaa  »* 
ithern  Illinole.    (Tji*.  N»  ro47.    r«.||  fafkaa  i 
Cfaafa  aiiaali  jii,  Crt,  Proe.  Aanr.  Pklloa.  *.*.,  laaA,  |ej.  Mooters* .  New  Laom 
L— <a»r— hwia  n,  CfaTBKa.  <*t..  Ml.  *'•».  iHa. 

tkfiiiifrir  ii|  fm  ill  .  Juaf »«,  Ball.  IlayaWe  CSaul.  aWr  Tort..  n.  a,  taA.  !•?■, 
CImI*  lr*s  J»M»%*  A  (III  arrr.  {tyDofala.  174,  lanj. 
<W*  jaaafw.  J«»an»«  A  4*uataT,  ftynopua,  172,  I»K1 
f  I*J«  yittmii.  J<»ai>%»  A  Uiurar.  *yn«|»ta,  1TI.  InO. 
#YIhI«  law- i—  m,  Jnat»«*  A  'malar,  r>«nof»i«,  17\  l«#3. 
CMmmmr*,  Joai>A«  A  tiiiaiat,  •*»n.»i—i*.  IT*-,  l"^. 
(f mW<i  W/iaywaa>i.  J   at>4H  A  ••iioeaT.  «»»n  .|»i«,  177,  t«*>i 
CVtoat  /arOoi*,  Juaiu^  A  <iii  prat.  !«»t»,1-»».  171.  1**3 

4SS.  *OTROM<l  rRO%CRriXA    «.if«rl 

Heavl  3| :  depth  4:  eve  I;  atiotit  :t|.     1).  7:  A.  7:  acaleo  fUIC^'t.  II  ta»for» 
dorsal.     Body    rather    robiiat;     mouth    ■ulnuferior.    bearl%     hon/oato 
Rrowniob   alN>\et  paler  helow,  hut  no  ail  very  lateral  hand;   a   m«ta!    < 
baud  of  dark  pointo  frinn  np|>er  «*<ljjr  of  preo|»ercle  to  npper  cel*^  of  randa! 
Lengtb  2  iuchea.    Kio  Grande  region,     i  I'rvtrp* no.  I*rooerpine,  the  alia 
■ion  not  evident.) 


M<m**m*p*>  iw^ioi,  '■lEAMi-,  I'r-    A     Nat  M  Phila.,  1*4*.  jnu,  Davil  River.  Teaaa       T*»« 

No.  117     r..||  0*rl  i 
af.'wtffm-i  »*rtiAi.  4!ia  ttii,  /  .  .  ?■».  Picdrapainte.  New  Me aico.    «Tyr*.  No  It*    «'W-  *  lar% 
^jfaiaiiaiaa,  «na>aii.  I.  •     !-'•«-.  .--I.  locality  unknown.     -«vJt   B«rk«tiL  , 
i7#Vh  -!«'••  »*-•,  J  ai  a*  A  ••  1 1  r •  ui,  >«  t..,j— i*,  IT*..  1»M 
it*.^  ii'if  i,  J<>at-t*  Atiitafar,  •'j  i.  j-;-,  IT'..  1«m 
.V<ryyn fw«f}i»j   J<  a i  ah    l'r  •     t     •»    \*t    II a*  .  1»^'>.  1^'. 

4SI.  MITHOfH  MLLISKIi    J-nUn 

Head  t:  depth  I-  :  r>M*  lt.     1>   M  A.  ^;  acalea  rU"«*-3:  teeth  4*1      Hod 5 
rather  elon^atr,  fusiform.  t-4impir%Me«l.     llrad  elonirate.  the  mnrrle  ratber 
blunt,  projfs*tiii|(ovrt  the  moderate,  ohln|iie  mouth;  maiillary  not  rwaeb 
tog  to  oppmitr  r)e.     Eye  moAerate.    ^ca\«*  fiTta,  vAwavA^j  \m\«S«aAaA.\S 
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in  front  of  dorsal.  Dorsal  fin  extremely  high ;  its  height  in  the  males  one- 
fourth  length  of  body,  in  females  somewhat  lower ;  its  insertion  almost 
directly  over  first  ray  of  ventrals.  In  the  other  similarly  colored  species 
of  Xotrojri*  the  dorsal  is  evidently  behind  the  ventrals.  Coloration  bril- 
liant, clear  dark  bine  above,  sides  and  below  abruptly  silvery;  a  blue 
lateral  streak,  much  as  in  3T.  casruleus,  bounding  the  blue  of  the  upper 
parts,  the  white  pigment  of  the  lower  parts  looking  as  if  painted  over  the 
bine.  Dorsal  with  a  large  black  spot  on  its  last  rays  above.  Dorsal, 
anal,  and  caudal  with  the  usual  satin-white  pigment  at  their  tips;  these 
fins  otherwise  of  a  clear,  ferruginous  orange.  Females  slender  and  dull- 
colored.  Length  2f  inches.  Ocmulgee  River,  Georgia.  An  elegant  fish. 
(ko/mc,  beautiful;  oyita,  sail,  from  the  dorsal  fin.) 

^iwM  culhtema,  Jo ed aw,  Ann.  Lye  Nat  Hist  N.  Y.,  1876,  363,  South  Pork  of  Ocmulgee 

River,  Plat  Shoals,  Georgia.    (Tjpe,  No.  17864.    Coll.  Jordan  6  Gilbert) 
Cbdama  co/Iuemo,  Jordan,  Bull.  U.  8.  Nat  Mas.,  xir,  52,  1878. 
CUoU  caffiMma,  Jordan  A  Gilbert,  8ynopsis,  173, 1883. 

Subgenus  CYPRINELLA,  GiranL 

416.  NOTBOPIS  BUBAUNU8  (Baird  A  Girard). 

Head  41 ;  depth  3 ;  eye  4  in  head.  D.  8 ;  A.  9 ;  scales  32  to  35.  Body 
short,  the  back  arched ;  head  short  and  deep,  blunt  in  profile ;  mouth 
moderate,  oblique,  the  jaws  subeqnal ;  lateral  line  decurved.  Coloration 
plain  in  spirits,  the  males  probably  with  bright  pigment.  Length  3± 
inches.  Streams  of  Arkansas  and  westward;  not  oommon.  (Diminutive 
of  bubalusj  buffalo.) 

Lt*ci**m  bmbalmms,  Baibd  A  Girard,  Proc.  Ac  Nat  8cl.   Phi  la.,  1853,  391,  Otter  Creek, 

Arkansas.    (Coll.  Capt  Geo.  B.  McClellan.) 
Cgprmelht  btekvUJn,  Girabd,  Proc.  Ac  Nat  Sci.  Phila.,  1856,  197,  Arkansas  River,  near  Port 

Makee.    (Coll.  B«ckwith.) 
Cwprmelln  gmunmmi,  G i HARD,  I.e.,  197  ;  said  to  be  from  Cottonwood  Creek,  Utah,  which  must 

bf  an  error,  a*  no  SotrvpU  is  found  in  Utah.     (Type,  No.  139.    Coll.  Kreuzfeld.) 
C&rinella  mrnbrota,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1856, 197,  and  Pac.  B.  R.  Sunr.,  x,  266, 1858, 

Coal  Creek,  tributary  of  South  Pork  Canadian  River.    (Type,  No.  133.    Coll.  Moll- 

haosen. 
C*prn*lla  tepid*,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1856,  197,  Rio  Prio,  Texas;  may  be 

hrfr*K»s :  and  Pac.  R.  B.  Snrr.,  x,  268, 1858.     (Coll.  Kennerly.) 
CVprwOa  bubalina,  Girard,  Pac.  R.  B.  Surv.,  x,  265, 1858. 
CI  tula  lepida,  Jordan  A  Gilbert,  Synopsis,  176, 1883. 
Cbola  «i»6rt>M,  tmbalina,  and  gunnixmi,  Jordan  A  Gilbert,  Synopsis,  176, 1883. 

4S6.  NOTBOPIS  LUDIBUNDU8  (Girard). 

Head  4;  depth  4|;  eye  large,  3  in  head;  snout  4.  D.  8;  A.  7;  scales 
4-31-3,  13  before  dorsal.  Body  elongate,  subfusiform.  Mouth  oblique, 
small,  the  maxillary  extending  to  eye.  Dorsal  fin  high.  Silvery ;  lateral 
line  with  black  dots.  Length  2  inches;  locality  unknown,  probably 
Indian  Territory,    (ludibundus,  playful.) 

OffrmtOa  ImdOmmda,  Girard.  Proc.  Ac.  Nat  Sci.  Phila.,  1856,  199,  locality  unknown.    (Coll. 

Beckwitb.) 
CKoia  trndSmmda,  Jordan  A  Gilbert,  Synopsis,  177,  1883. 

w.  Jr.  a. 19 
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it:.  xoTBorm  MumrMW  (am*. 

Hand  4;  depth  44.     I>.  8;  A. !»;  lateral  line  9ft;  teeth  I.  4-4.  I 
•lender,  the  fonn  approaching  that  of  .V.  *fa#rtaa**V».     Head 
Month  nther  larger  than  in  related  epeciea,  oblique,  the  neat  tilery 
ing  front  of  eye.    Kye  large.    Lateral  lino  aomo what  eWerved     I 
behind  ventral*.     Hrowniah  above ;  rheeke  and  aide*  bright  ej|%#ry 
Grande  region,  north  want   to   Kaneae,  if  mmbr\ftr  ia  the  aaaae  emeeem*. 
(eeapur*  wide;  <jrw**it  month.) 

CfrHmUm  1 111      I      i.  Gibah»,  l*riv     Ar.  Kal.  a>l.    l-fclla..  \V*.  Ita.   Devil   ftim     Taaea 

(Typr,  go.  129.     T..II.  Clark.  | 
ff|pHwll«fM««rf^  Oia*aa.  /  «■ .  le\  Sen  Padre  Creak,  Taaae.    fl'-a  awanii 
f<Vphwlfaibftrn,  fiiaAit*.  /-.!*»,  locality  eakeewn.    (iJl  n»h««k  . 
fJh*vpfeMftr0r.  Hai,  l'n*.  I    J*  X»t  Mwi.lM7.2tA,  telemen  Rivir  at  Baton.  ae4 

Itlver  aaar  Wa  Keancy,  Kinui.    <rwi.  nay  ) 


4**.  xtrrtopta  TBiAsruiairam 

Head  4;  depth  4*:  eye  3  iu  bead.  I>.  H;  A.  H;  eealea  VJT-4. 1% 
doraal.  Body  rather  alender;  ationt  blantiah;  moeth  neatly  bom—  taV. 
the  lower  jaw  alightly  projecting.  Lateral  line  nearly  atraight.  Kuae 
moderate.  Kye  alightly  longer  than  enout,  equal  to  manllary  fVilaery . 
dark  pointa  along  lateral  line:  a  •mall  Jet-black  raadal  apot  elaffcUy 
larger  than  pupil ;  a  row  of  dark  pointa  along  baee  of  anal.  Leaflet  3 
inches.    Rivera  of  Tetae  from  the  Trinity  to  the  flalado. 

f fry  mMm  In  um  i,  f»ia«ai».  Pr--\  A-  N«t.  Mri  PkiU  .  1**^  1-  Kia  lalaea  a*4  T«*Wv 
Craak.  Taaas.  <Ty^,  N.«.  l»J/:i»i.  r«n  ri»rk  ,  Maaa.  *rw.  I  a  »«l  Mm.  leal 
124. 

,V4rt?M *"«■«•.  J»ai>««  4  (iiintr.  I*n-    I     •»    %•!    Mv  .  I***,  IT 

42*.  MrTBOM*  MrTATI'%    «.ir»r4 

Head  4:  depth  :ij  :  e>e.'U.  1>.  *:  A.  7:  acalea  .V-&V3.  Hod?  aioalaafc. 
the  caudal  |M*duticle  alender.  K\e  m«»deratr ;  about  blantiah  Mueilv 
•mall, oblique,  the  iua\illar\  not  reaching  to  tbeeje.  Vvutrala  in  edvaatr* 
of  doraal.  Kin*  moderate.  Coloration  plain  in  epiriU,  eirrpt  iLe  l»ie«a 
caudal  apot ;  aidea  *il\erv.  Stream*  of  Teia*.  from  Auatin  «eat«ard 
Allied  to  JV.  rra  *•(««.  but  the  aealra  larger,  and  the  caudal  aput  faiat  efed 
veiled  by  the  aralea.       ao/ii/a*,  R|»otted  ) 

fyp*ia*//.i  «-'.•'■«,  iiiini,  I'r  -     A      N*t    Si   It.iU  .   l»v..  !•»,  R»o  *><•.  Taaaa     *a4  r*i 

R.  E  Mil*  .  vJ»  ■.  !*■■•        Tm-.N      •  *      ,"«,<l    K»aa#flj 
CTm»U  »«•*!■.  J- -km*  A  «ifi»»KT,  !*«n -•(■!■,  177,  lnQ 

440.   >OTK«HH  ^KXt^TIH '*iir*H 

Heail  4;  depth  'M  :  e\r  laree.  :<> :  anont  4.  IK  7;  A.  *:  •<-*:♦•  :-Jl-3, 
15  before  tlomal :  t«-eth  t-l.  IUmIv  rather  alender.  Head  long  and  father 
pointed.  Mouth  oMi.pir.  the  maiillary  reaching  front  of  eye;  jawa  aat» 
ei|ual.  Fma  iu«Mlrrat«« ;  th«*  il*>x«ml  lielund  \entra)a.  Coloration  brv«nae, 
aUivr:  Miilea  hi!\«-i\  ;  a  ntuml  black  apot  aa  large  aa  eye  at  baa*  of  cauda! 
KioSabinal,  i»-\a*.  AI1:««1  in  .V.  err. ••rt<;m«t.  but  with  larger  aeale«:  cuei 
parted  with  .V.  nototu*.  t  li*«  *\v  m  *«iual!«T,  the  mouth  more  oblique,  the 
niiout  inure  iN»nitr«l  ami  the  taudal  a|K>t  m«ire  diatinct  in  .V.  rraeefej. 
irrmmttm',  l>eautlful.  likeVebna.^ 


Jordan  and  Evermann. — Fishes  of  North  America.        275 


GuuftD,  Proc  Ac.  Nat.  Sci.  Phila.,  1856, 198,  Rio  Sabinal.  Texas,  (Coll. 
Keanerty  ;  and  Max.  Bound.  Sunr.,  Ichth.,  64, 1869. 
CUeU  if— sfls,  Jordak  k  Gilbkbt,  Synopsis,  178, 1883. 


441.  XOTROP18  CKBC08T1GHA  (Oops). 

Precisely  like  Nbtropia  stigmaturua  except  that  the  scales  are  larger,  37 
to  99  in  the  lateral  line,  and  the  fins  in  adult  males  more  deeply  colored, 
orange  yellow,  with  milky  tips  in  life.  Teeth  1,  4-4,  1.  Candal  spot 
nearly  circular.  Sandy  streams  tributary  to  the  Gulf  of  Mexico,  from 
Fear!  River  and  Red  River  to  Rio  Nueces;  abundant,  especially  so 
in  Rio  Colorado  of  Texas,    (xlpicof,  tail;  oriyfta,  spot.) 


Cora,  Proc.  Ac.  Nat.  8ci.  Phil*.,  1867, 167,  Pearl  River,  MonticeUo, 

Miaaiaeippi. 
UiAw  caicfawr—n ft,  Hat,  Proc  U.  8.  Nat  Mus.,  1880, 606,  Chickaaawha  River,  Mississippi. 

(Type,  No,  27419.     OolL  Hay.) 
Cftfafci  OTNffeao,  Joboah  A  Man,  Proc.  TJ.  6.  Nat.  Mas.,  1884,  475,  San  Saba  River,  Fort  Mc- 

Kavit,  a  tributary  of  Rio  Colorado;  Clear  Creek,  Texaa.    (Type,  New.  20446  and 

17812.    Coll.  Anderson,  Kumlefn,  k  Earll.) 
Mkmmhm  carxHtvpna,  Jordax  &  GiLBKBT,  Synopsis,  173,  1883. 
Nvtopi*  mnuhu,  Jordan  &  Gilrrrt,  Proc.  U.  8.  Nat.  Mua,  1886, 19;  but  the  true  remuttu  seems 

lo  hare  still  larger  scales. 

442.  HOTBOPI8  8TI6MATUBUS  (Jordan). 

(8F0TTKD-TAIL  Ml M HOW.) 

Head  4i;  depth  4f ;  eye  small,  4£  in  head.    D.  8;  A.  8;  scales  7-42  to 

44-3;  teeth  1,  4-4, 1.    Body  elongate,  fusiform,  compressed.    Head  quite 

long,  rounded  above,  the  snoot  pointed.    Month  rather  large,  somewhat 

oblique,  overlapped  by  the  narrow  npper  jaw.    Iris  white.    Maxillary 

reaching  beyond  nostrils ;  p  rem  axillary  on  level  of  lower  edge  of  pupil. 

Scales  closely  imbricated,  20  in  front  of  dorsal.    Fins  low,  the  dorsal 

rather  behind  ventrals,  its  height  less  than  one-fifth  body.    Color  pale, 

clear  olive;  black  dorsal  spot  not  very  distinct;  fins  with  their  tips 

charged  with  satin-white  pigment,  otherwise  plain;   a  very  distinct, 

large,  oblong  jet-black  spot  at  base  of  caudal,  the  color  extending  up  on 

the  rays ;  this  spot  is  visible  on  all  specimens,  and  Is  larger  than  in  any 

other  of  our  Cyprinidcr;   its  length  about  one-third  that  of  the  head. 

First  ray  of  dorsal  dark  in  front ;  males  with  an  obsolete  black  spot  on 

the  middle  of  the  sides  in  front  of  the  dorsal ;  the  head,  etc.,  tuberculate 

in  spring.    Length  4}  inches.    Alabama  Basin;  very  abundant.    Very 

close  to  ->r.  cercostigma,  from  which  it  differs  chiefly  in  the  smaller  scales, 

tod  of  which  it  may  be  an  eastern  variety,     (arty/ia,  spot ;  oiyxi,  tail.) 

Jftcfefmu  *»jm«btTM*,  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  1876,  337,  Etowah  River,  etc., 

Rome,  Georgia.    (Type,  No.  17891.     Coll.  Jordan  &  Gilbert. ) 
Chdoma  anymafera,  Jordan,  Bull.  U.  S.  Nat.  Mas.,  XII,  52,  1878. 
OgprimetlacaUimr*,  Jordan,  Bull.  U.  8.  Nat.  Mus.,  x,  61, 1877,  Black  Warrior  River,  Alabama. 

(Type,  No.  6865.     Coll.  Prof.  Alex.  WInchell.) 
Otota  caUimra  and  tUgmabwa,  Jordan  &  Gilbert,  Synopsis,  178  and  1x2.  1883. 

44S.  N0TR0P1S  TBICHBOISTIl  S  (Jordan  &  Gilbert). 

Head  4i ;  depth  41 ;  eye  moderate,  3f  in  head ;  scales  6-42-3 ;  teeth  1, 
4-4,  1.    Body  rather  alender,  compressed.    Head  slender  and  pointed. 
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Month  quite  large,  very  oblique,  the  maiillary  reaebiag  aatertf  mavg  • 
of  eye,  the  premaxi  liar  ice  on  level  of  middle  of  pupil.     Lateral  l»a*  «*•* 
■iderably  decurved,  usually  with  an  abrapt  angulation  bet****  e*ct*ra* 
and  ventral*;  It)  scales  t»e  fore  dorsal.    Fine  moderate:  dorsal  veil  U^ 
Tentrala.    Nnptial  tulterclee  eparae  on  the  bead;  raodal  pedes*!* 
•idea,  ae  far  forward  a*  the  ventrala,  tuberculate  in  spring  tu 'ea 
bright  steel-blue,  above ;  iiidee  bright  white ;  a  large  bUck  spot  at  a****-' 
caudal,  precisely  aa  in  .V.  callUtim*;  dorsal  flu  with  a  brood,  data?  .  a>«* 
aontal  band  at  baee,  the  membrane  of  the  last  rays  jetblark.  IU  1  » 
milk-white,  the  rest  of  the  fin  of  a  bright,  pale  lenuiltu*  red;   'aaAa* 
rosy,  ita  tips  white ;  anal  and  ventrala  milky.     Female*  delict,  l««t  tt- 
black  marking*  distinct.    length  3f  inches.     Alaboma  He*  in  .  absiadss*. 
in  clear  streams,  with  the  preceding  and  the  next.    \  t^i; ,  tar*»:  1^ 
color ;  Inrim;  sail. ) 


•.  JnMHAS   A  OlLBIST.    Ml.   I*    *    **•!.  *••  .    111.   I***.  *».    *.%*—•*    ■  .*»• 

•tc,  Rome,  Oeorgls.     <Tyr*.  No.  31111.     f\»|l    J«nfc»»  A  HMwrL  . 
CHtU  tvwkr%mtm%  Joat>4»  A  OiLaiST,  tysuf*a.  IM.  1«1 

444.  XOTftOPIft  f'ALUKTira  <J«ea*at 

Heed  4};  depth  4?;  eye  large,  3?.    D.ft;  A.  K;  scales  r»-4<i-3.  teelk  1 
4-1,  1.     Body  rather  stout  and  compressed,  rather  heavy  forward.  ti* 
dorsal  outline  considerably  elevated.     Head  stoat  and  rather  bleat .  its 
upper  part  flattish;  the  nnptial  tubercles  not  numerous,  arranged  ia  s 
few  distinct,  longitudinal  rows,  not  scattered  without  order,  as  tn  relatni 
specie*.    Mouth  large,  nearly  horizontal,  slightly  overlapped  by  the  !.*•« » 
snout,  the  maxillary  reachiug  nearly  to  eye,  the  prrmanllanc*  entm.-r.i 
entirely  lielow  lrv<>l  of  orbit.     Scales  large,  not  \rry  closely  in. '»r .<•*:«: 
li>  in  front  of  d«>r*»al.     Fins  rather  large,  the  height  of  the  dorsal  it*  m*  — 
nearly  one-fifth  length  of  body.     Coloration  dark  ami  hnlhant.     cu*>« 
with  the  back  \erv  dark  steel-blue :  sides  a  clear  silvrrv  uort      '.-.  « 
and  lower  fins  tatinw  lute ;   a  heavy  black  blotch  ou  posterior   part   «* 
dorsal,  extending  downward  anil  forming  a  horizontal  bar  at  1****  «>f  •  • 
rest  of  the  tin  \rrruilion.  except  the  milk-white  tip;  caudal  tin  bright  r*d 
yellowish  at  ha***,  milky  ut  tip;  abroad,  golden   vertebral  haid   *l4  a 
reddish  lateral  Mreak  :  a  large,  di*tin<*t.  round  black  *p"t  at  hasr  of  ca- 
dal.     Females  ol  i  \  acrom*.  with  !«•%*  Mack  :  the  tins  dull  reddioh.     L^ccti 
4  inches*.     Alabama  Hanm.     i  «.!>.>•.. ,  l*rautv  :  <>-.  i .  *atl.  i  r.  J-tui  b. 

MiAvtwMl^Ni  J   iiu\  Ann    lv    N»t   ft  i«t   \    Y.I*T»..i:T   tlowah  Rir«r    eU      %*m* 

Georgia.     (T»;.  .  No.  17"-j      «  ■  •".  J   r-Uo  X  liHi-rt  . 
04->«-i  •••/*«**•.  J    *    4*.  IImI'i    I     S    N»t    Mm     i  l.  '<:,  1^T« 
11*4*  <mlt*h*,  J  at  i«  A  <fimtaT,  ."ii.-jim   1*1.  !*•' 

««i.   MITKOMH  II  BIVTOltH  .Joefea 

Head  4j  ;  depth  U  :  eye  moderate,  3i  in  head.     l>.  * :  A.  * :  *caJ^»  &«At-J 
teeth   1,  4-1.   !.  with  narrow  grinding  Mir  faces,  the  edjfee  of  «h:fL  er* 
unii ally  crniat*-.     liody  e'.ouga;e.  compre*»ed,  tapering  toward  the  •swut 
and  the  loug  caudal  |M-dunclc.     Head  moderate,  larger  than  in  .V   atr*** 
rather   pointed,    wide  on   top;   %nout  rather  long.     Muixle  large,  quite 
oblique,  the  preiuax  ilia  ties  on  \he  \e\e\  «t  \\\extuvv\\  *VY**  ^^  ^i^v> 
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the  longer.  Scales  moderate,  rather  closely  imbricated,  but  less  so  than 
in  N.  wkippltt*  Pectorals  not  reaching  ventrals,  the  latter  about  to  vent; 
vertical  fins  not  especially  elevated.  Color  olivaceous,  the  sides  bright 
silvery,  a  round  black  spot,  nearly  as  large  as  eye,  at  base  of  caudal ; 
dorsal  blotch  rather  faint;  dorsal  fin  chiefly  yellowish  green,  ferruginous 
above,  the  extreme  tip  milky  white ;  caudal  fin  rusty,  with  milk-white 
tips ;  lower  fins  milk-white.  SnoUt  and  front  in  males  tnberculate ;  minute 
tubercles  on  sides  of  tail.  Length  4  inches.  Chattahoochee  River.  (ebpbc, 
wide;  orbfia,  mouth.) 


Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  1876,  366,  Nancy's  Creek,  tribu- 
tary of  Chattahoochee  River,  near  Atlanta;  exclusive  of  the  smaller  specimens  men- 
tioned, which  are  Notropi*  toniMim$ ;  (not  Oodoma  enryafoma,  Jordan,  Ball.  U.  8.  Nat.  Mus. 
XII,  42  =  Satropi*  *mi$thu). 

Imkx>P«,  Jordan  A  BaATTOK,  Ball.  U.  8.  Nat.  Mas.,  zn,  41, 1878,  Chattahoochee 
River,  Gainesville,  Georgia.    (Type,  No.  31124.    Coll.  Jordan  ft  Bray  ton.) 
Jordan  A  Gilbert,  Synopsis,  180, 1883. 


446.  N0TR0PI8  CjERULEUS  (Jordan). 

Head  4};  depth  4$;  eye  moderate,  Si  in  head.  D.  8 ;  A.  8 ;  scales  6-38-3; 
teeth  1, 4-4, 1.  Body  fusiform,  somewhat  elongate,  moderately  compressed. 
Head  moderate.  Snout  rather  pointed,  overlapping  the  small,  oblique 
mouth,  maxillaries  reaching  nostrils,  premaxillaries  below  level  of  pupil. 
Scales  firm,  15  in  front  of  dorsal.  Lateral  line  deonrved.  Fins  all  high, 
the  height  of  dorsal  nearly  one-fifth  length  of  fish ;  dorsal  behind  ventrals. 
Males  with  the  snout  thickly  tnberculate.  Color  bright  steel-blue ;  sides 
and  belly  silvery  white ;  a  very  distinct  lateral  band  of  a  bright  blue-green 
color,  most  distinct  posteriorly,  and  forming  a  spot  at  the  base  of  caudal ; 
black  dorsal  blotch  rather  faint  and  diffuse ;  tips  of  dorsal,  anal,  and 
caudal  charged  with  satin-white  pigment ;  the  fins  otherwise  all  of  a 
clear,  bright  yellow.  Females  and  young  with  the  markings  obscure,  the 
blue  lateral  band  usually  evident.  Length  3  inches.  Alabama  Basin; 
common  ;  a  very  elegant  little  fish,    (ccrruleus,  blue. ) 

notogem*  cam/***,  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  T.,  1876,  338,  Etowah  River,  Rome, 

Georgia.    (Type,  No.  17883.    Coll.  Jordan  *  Gilbert.) 
Codcma  ewrnUa,  Jordan,  Bull.  U.S.  Nat.  Mus.,  xu,  62, 1878. 
CtifAa  cxruiea,  Jordan  &  Gilbert,  Synopsis,  182, 1883. 

447.  N0TB0PI8  NIYEU8  (Cope). 

Head  4} ;  depth  54 ;  eye  3}  in  head.  D.  8 ;  A.  8 ;  scales  6-39-3 ;  teeth 
1,  4-4,  1,  with  narrow  grinding  surface.  Body  regularly  fusiform,  the 
dorsal  outline  more  arched  than  the  ventral.  Head  conic.  Muzzle  obtuse, 
not  projecting.  Month  nearly  terminal,  slightly  oblique,  maxillary  reach- 
ing front  of  eye.  Coloration  very  pale,  a  narrow  bluish  band  along 
caudal  peduncle,  forming  a  faint  spot  at  root  of  caudal.  Dorsal  fin  in 
males  considerably  elevated,  largely  dusky  on  its  last  rays,  the  rest  of  the 
fin  creamy;  tip  of  dorsal,  tips  of  caudal,  and  whole  of  anal  with  milk- 
white  pigment.  Males  with  the  snout  and  antedorsal  region  covered  with 
small  tubercles.  Length  2\  inches.  Southern  Virginia  to  South  Caro- 
lina; common ;  an  extremely  variable  species,  which  may  prove  to  be 
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Inseparable  aa  »  «pecic»  from  .V.  trhipptH,  from  which  it  diaVee  ta  tan 
slenderer  head  and  in  the  hint*  caudal  at  reek,     (eirres,  mowj.) 


Ifr*  f  m  MfMt,  <'nrt,   |»r<».    Amrr.    IT»H.   Hue.    pfclU..    1*7%   40\ 

Carolina. 
fU»f  fa  ■**•««,  J.»ai»*»  A  lta*iT<>«.  flail   |*.  ft.  jCm.  Ham.,  in.  **,  IfTt 
(Mi  ani,  Joai***  a  (iiLMat,  *?»<>fa*i,  |fco,  |en 


Represented  in  the  San  tee  Ilasin  by 

447a.  HOTBOMH  SITaT*  CMLOBlMTtm  ( 


Head  4 ;  depth  4  ;  eye  small,  lean  than  snoat,  4  in  Wad.    I>. 

des  £-36-3;  teeth  1,  4-4,  1.  Body  short  and  deep,  stfwae^y  ass 
the  form  elliptical,  aa  in  A.  pyrrkomeU;  bat  rather  deeper.  Head 
small  and  pointed.  Mouth  <|Utte  oblique,  the  ma&illary  not  reach  tag  laae 
of  orbit,  the  upper  jaw  projecting  beyond  lower;  premaxillary  ea  W«ei  a/ 
pnpil.  Lateral  line  decurved.  Fine  moderate.  Nuptial  teberrtes 
tag  the  whole  body,  except  apace  anterior  to  ventral*  and  below 
line ;  thoae  on  the  t»ody  much  smaller  than  those  on  the  head.  C« 
dark  steel-blue ;  a  very  diatinct  blue  stripe  along  each  aide  of 
peduncle;  bark  clear  green;  lower  part  of  sides  abruptly  milk  white 
black  dorsal  blotch  large,  the  lower  part  of  the  Aa  with  bright 
pigment,  the  tip  milky  ;  caudal  dusky,  its  tips  milky,  lU  base  pale; 
and  rentrals  milky,  a  faint  dusky  spot  on  last  rays  of  anal ;  ins  waits 
Females  slenderer  and  leas  brightly  colored  ;  no  caudal  spot,  hangta  1 
inches.  8autce  Kiver  aud  tributaries  ;  common.  This  form  orewrs  ta  taw 
Catawba  with  the  typical  mirm*,  into  which  it  seems  to  intergtade  .  hot* 
forms  are  very  close  to  .V.  wkipplti,  but  should  probably  be  considered  dis- 
tinct species,     (i'o,**,  greet) ;   iff -v»*,  sail.) 

(W.*^4J..riM.i,Jni|l^  *  1Skait<»,  B«ll  t'.tf   Nai  fit'  ,  in.  -1 .  *-**,  1n%^lary  *T  lat  ■  aa 
River,  Greenville.  South  Carolina.     >T>t*.  No.  t».  t  gtT»a.     Cbtt  Jura—  S  Srttjrv* 

44H.  SUTBONH  WglrTUI  <ltr%rJ 

*uvta-rt» 
Head  4i;  depth  I  in  adult  male**;  females  and  young  more  ■  leader.  4f  U 
5;  eye  small,  14  in  head.     1>.  X  ;  A.  *  ;  scales  :»-3M  to  4U-3  ;  teeth  1.  4-1    1 
the  rdgen  uiorr  or   le*«  difttinrtly  serrate      Ilody  moderately  elongate. 
somewhat  com  pr«*»»«*d.  thcdomal  and  ventral  outlines  regularly  and  grat.t 
arched.     Head  rather *hort  and  deep.     Mouth  rather  email,  unite  pb!t^s« 
the  lower  jaw    r«*r«-ivrd    within   the  up|N*r  when  the  month   is  etased 
Leaden  sil\eiy .  hitn»h  in  the  male*:  cd^ea  of  acalea  dueky:  a  dark  *<m 
bral  line;  a  large  Muck  i»j>«>t  on  the  upper  posterior  part  of  the  d< 
Paired  tin  a  and  l«.w.-r  p:irt  of  brlly.  aa  well  as  the  tips  of  the  anal  and  rta 
dal,  ami  the  front  and  upper  part*  of  dorsal,  charged  with  clear.  aat:t- 
white  pigment  :ti  inait'H  in  Apring  :  in  full  breeding  dreea  the  dorsal  pig 
incut  with  a  i;rr«-!ii*]i  luMer  :  no  creamy  band  at  base  of  caudal : 
with  the  head  and  front  <«»vrred  with  •mall  tut«erclee      length  4  u 
Central  New  York.  Ca\  tig*  Lake,  to  Minnesota,  northern  Alabama  aad 
Arkanaaa,  in  c!«-.ir  ».tr«».imi  :  \t*ry  abundant  in  the  Ohio  Valley.     tNl 
for  Captain  A.  W.  Whipple,  wao  co\\ec\eA  Vna Xyaeja:* 
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(ferMfc  n-sjjpfii,  Gisasd,  Proc.  Ac.  Nat.  8ci.  Phils.,  1866, 198,  Sugar  Loaf  Creek,  tributary 

Poteau  River,  Arkansas.    (Type,  No.  137.    Coll.  Mollhauaen.) 
PkrfopwM   tpOupimu,    Cors,   Cypr.   Penn.,    378,  1866,  St.  Joseph   River,   Southwestern 

Michigan. 
AojOms  trwhwHwuiX  Kibtlahd,  Bott.  Joorn.  Nat  Hist.,  v,  27,  pi.  nil,  fig.  3, 1847,  (not  uf  Rafi- 

nasqite). 
Bjfmlspm  l*mhn'Henu»,  Cops,  Cypr.  Penn.,  871, 1868. 
Umemem  apilopfcnu,  GPhtirb,  Cat,  tii,  254, 1868. 
CHoU  wkipfhi  sad  —forfaaa,  Josoam  *  Gilsbst,  Synopsis,  178  and  179, 1888. 


449.  NOTBOPI8  AN  A  LOST  ANUS  (Gtrard). 

The  eastern  representative  of  2i.  whipplii.    Entirely  similar  to  whipplii 


exoept  that  the  body  is  less  elongate,  the  adult  male  3i  in  length  instead  of 
4,  and  the  aoales larger,  34  or  35  in  the  lateral  line  instead  of  38  to  40.  Prob- 
ably to  be  regarded  as  a  different  species,  bat  possibly  intergrading  with 
wk ipy Hi  on  the  westward  and  perhaps  with  niveus  southward.  Streams 
aboat  Delaware  and  Chesapeake  bays;  abundant  in  the  Potomac  and 
James ;  recorded  from  the  Susquehanna  and  Delaware.  (From  Analostan 
Island,  in  the  Potomac.) 


OgjrimMa  aasfattoia,  Gisasd,  Proc.  Ac  Nat  Sci.  Phil*.,  1859,  59,  Rock  Creek,  Analostan 

Island,  Potomac  River;  Joedam  A  Gilsbbt,  Synopsis,  179, 1883,  (in  part). 
hmomm  —  sfnrfaw,  GChthk*,  Cat,  tii,  256,  1868. 

440.  NOTROP1S  6ALACTUBU8  (Cope). 

Head  4*;  depth  4*.  D.  8;  A.  8;  scales  6-41-3;  teeth  1,  4-4,  1,  usually 
with  entire  edges.  Body  fusiform,  moderately  elongate,  not  greatly 
compressed.  Mouth  rather  large,  jaws  nearly  horizontal,  the  upper  pro- 
jecting. Larger  than  N.  whipplii,  more  elongate  and  less  oompressed,  the 
scales  less  closely  imbricated,  the  lateral  line  less  deourved.  Eye  small. 
Steel-blue  above,  silvery  below ;  dorsal  with  a  black  blotch  on  its  pos- 
terior rays ;  caudal  fin  conspicuously  creamy  yellow  at  base,  then  dusky; 
males  with  the  belly,  paired  fins,  and  especially  tips  of  vertical  fins 
charged  with  milk-white  pigment  in  spring,  the  head  and  front  then 
covered  with  small  tubercles ;  in  high  coloration  the  anal  and  caudal  are 
sometimes  pale  reddish ;  females  olivaceous,  obscurely  marked.  Length 
5  to  6  inches.  Ozark  region  to  Cumberland,  Tennessee,  and  Savannah 
rivers ;  abundant  in  the  mountain  streams.  Known  by  its  large  size  and 
the  peculiar  yellowish  band  across  the  caudal.     (ya\a,  milk;  ovpdt  tail.) 

ttymUpi*  yoloofunu,  Cope,  Proc.  Ac.  Nat.  Sci.  Phils.,  1867,  160,  Holston  River,  Virginia. 

(Type,  No.  14961.    Coll.  Cope.) 
Lemrimu  ttntMctieiui*,  GPnthkk,  Cat.,  vu,  251,  1868,  not  of  Bafinesque. 
Cliola  gaimdmra,  Jobdan  A  Gilbkbt,  Synopsis,  179, 1883. 

4S1.  NOTBOPIS  CAHITRU8  (Jordan  A  Meek). 

Head  4&;  depth  3*.  D.  8;  A.  9;  scales  6-38-4.  More  robust  than  N. 
galacturut,  the  back  elevated ;  anterior  profile  steep,  the  snout  bluntly 
occurred ;  mouth  small,  oblique ;  teeth  orenate.  Bluish  silvery ;  dorsal 
fin  in  adult  with  a  large  dark  blotch  as  in  X.  whipplii ;  males  with  silvery 
pigment.  Length  4  inches.  Arkansas  River  and  tributaries,  not  rare  in 
KmniBs  mnd  southwestern  Missouri,     (camunts,  blunt-faced.) 
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abruptly  milky  white ;  head  pale  reddish ;  snout,  tip  of  lower  jaw,  and 
iris  scarlet ;  dorsal  dusky  at  base,  the  usual  large  black  blotch  above,  red 
in  front,  and  broadly  milk-white  at  tip  ;  tips  of  oandal  milk-white,  next 
to  this  a  dusky  crescent,  a  wide  crescent  of  bright  scarlet  inside  of  the 
black,  extending  into  the  two  lobes  of  the  fin ;  base  of  caudal  pale ; 
anterior  region  and  sides  of  caudal  peduncle  with  rather  large  tubercles. 
Females  duller.  Length  3±  inches.  Santee  Basin ;  very  abundant,  the 
most  ornate  of  our  Cyprinidw.    (rop,  fire ;  fiihac,  black.) 

Pkotogenis  pyrrhomtla»%  Copr,  Proc.  Amer.  Phil.  8oc.  Phi  la.,  1870,  463,  Catawba  River,  North 

Carolina.    (Coll.  Cope.) 
Oodoma  ptfrrhomela$,  Jordan  ft  Bbatton,  Bull.  U.  S.  Nat.  Mas.,  xn,  22, 1878. 
Cliola  pyrrhomtlas,  Jordan  k  Gilbert,  Synopsis,  184,  1883. 

465.  NOTBOPI$  GABMAXI,  Jordan. 

Head  4i;  depth  2f.  D.  8;  A.  11;  scales  7-38-3;  teeth  1,  4-4,  1.  Body 
deep,  much  compressed,  the  back  arched.  Head  small ;  snout  shorter  than 
eye;  maxillary  not  reaching  eye ;  pectorals  not  reaching  ventrals,  the  lat- 
ter to  anal ;  caudal  deeply  forked ;  scales  much  deeper  than  long.  Brownish 
above,  sides  rosy  or  silvery;  cheeks  silvery,  a  "brownish  band  from  nape 
to  pectorals ;  lower  fins  salmon  color ;  caudal  reddish.  Length  3  inches. 
Tributaries  of  Lago  del  Muerte,  Coahuila.  (Garman.)  (Named  for  Sam- 
uel Garman,  the  accomplished  ichthyologist  of  the  Museum  of  Compara- 
tive Zoology.) 

CwrimeUnrubripirma,  Gasman,  Ball.  Mas.  Comp.  Zobl.,  mi,  91, 1881,  Lago  del  Muerte. 
Ntttropia  garmani,  Jordan,  Cat.  Fish.  N.  Am.,  813,  1886,  (substitute  for  rubripimna). 
CtkAa  mbripinna,  Jordan  &  Gilbxst,  Synopsis,  884,  1883.    The  name  rvbripitmU  has  been  twice 
earlier  used  in  Notropu. 

Subgenus  LUXILUS,  Baflnesque. 
456.  NOTBOPIS  COBNUT  US*  (Mitchill). 
(Shiner  ;  Bed-tin  ;  Dace.) 

Head  4i;  depth  3i,  varying  much  with  age;  eye  4  to  5.  D.  8;  A.  9; 
scales  6-41-3 ;  teeth  2,  4-4,  2,  with  rather  narrow  grinding  surface.    Body 

•We  adopt  the  specific  name  cnmutun  for  this  species,  as  the  first  preliminary  notice  by  Dr. 
Mitchill,  in  which  the  species  is  named  Cyprinu*  cornubu,  is  sufficient  for  its  identification.  This 
was  published  in  July  or  August,  1817.  In  December,  1817,  the  name  species  was  described  by 
Kafinesque  as  CypriHU*  mrwilnp*,  and  in  February,  1818,  Dr.  Mitchill  gives  a  detailed  account  call- 
ing it  (fyprinu*  comuht*.  The  following  is  tho  preliminary  notice  of  the  Fishes  of  the  Wallkill 
River,  Amer.  Monthly  Mag.,  I,  1817,  28tf,  July  : 

Transactions  or  Learned  Societies. — Lyceum  or  Natural  History. 

Sitting  of  July  7, 1S17. — Dr.  Beujauiiu  Akerly  presented  several  specimens  offish,  which  he  had 
obtained  in  Wallkill  Creek,  and  which  appeared  to  bo  uudescribod  species. 

Bitting  of  July  lit,  1817.—  Dr.  Mitchill  made  a  detailed  report  on  the  ichthyology  of  the  Wall- 
kill,  from  the  specimens  of  fishes  presented  to  the  Society  at  the  last  meeting  by  Dr.  B.  Akerly 
in  behalf  of  the  committee  of  exploration.    They  consisted  of  several  sorts  of 

Cyprinus.or  Carp. 

1.  The  Corporal,  or  ('.  corporate,  a  spleudid  silvery  fish  inhabiting  that  stream,  the  sturgeon  [?] 
of  Albany  and  tho  western  waters.     (New.) 

2.  The  Mudfish,  or  <\  atrona*u*,  so  called  from  his  having  a  black  stripe  from  tail  to  head,  and 
encompassing  the  nose.    (New.) 

3.  The  Red-fin,  or  C.  cornutu*,  having  elegant  scarlet  fins  and  knobs,  or  long  protuberances  over 
tho  head.    (New.;  SiLURrs,  or  Cattish. 

1.  The  common  Silure,  or  American  8.  catu*  ;  a  steady  inhabitant  of  our  fresh  rivers  and  ponds. 

2.  The  frog  8ilun\  or  8.  yyriniu ;  having  but  a  single  dorsal  fin,  and  a  lanceolate  tail  resembling 
that  of  a  tadpole  when  full  grown.     (New.) 

Labrus. 

1.  The  Sunfish,  or  L.  atiritu*,  with  the  scarlet  fins  to  tho  gill  covers. 

2.  Tho  Brown  Labre,  or  Lnbrut  appemlbr  ;  w  called  from  the  black  appendages  to  the  gill  covers, 
broader  and  longer  than  the  preceding  species,  and  with  various  other  marks  of  difference.   (New.) 

Esnx  or  Pike. 
1.  The  white-bellied  Shilli-flsh  [Killi-fish],  or  E*>x  pUeiculus,  of  his  memoir  on  the  fishes  of  New 
York.    The  description  by  himself  and  tho  drawings  by  Dr.  B.  Akarly,are  all  completed. 
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Giasu>,  Proc  Ac.  Nat.  8cl.  Phils.,  1856,  196,  after  Rsfineeque. 
Gibasd,  I  *,  196,  Sweetwater  River,  Nebraska.    (Coll.  Bowman.) 
Gulasd,  I  c,  212,  James  River,  Virginia.     (Coll.  Baird.) 

Cops,  Proc.  Ac  Nat.  8ci.  Phils.,  1864,  282,  Saginaw  River.  Flint, 


Michigan. 


Cops,  Proc.  Ac.  Nat.  6ci.  Phils.,  1867, 166. 
Gf  HTHKft,  Oat.,  m,  249, 1868. 
Jobdan  A  Gilbert,  8jmopsis,  186, 1883. 
Jobba*  A  Gilrbt,  Synopsis,  192,  1888. 


Represented  northwards  by  the  scarcely  tangible 

4M*,  KOTBOPI8  CORNUTU8  FRONTALIS  (AgaMis). 

Thirteen  to  18  scales  before  dorsal ;  head  very  heavy.  Great  Lakes; 
everywhere  common  in  months  of  brooks,  (frontalis,  pertaining  to  the 
forehead.) 


/i  nwlwHi  and  fracOU,  Agassis,  Lake  Superior,  368,  370,  I860,  Lake  Superior, 
torwaw  gibbm,  Cops,  Proc.  Ac.  Nat.  Sci.  Phils.,  1867, 168,  Monroe  County,  Mich- 
igan. 

In  Northern  Michigan  oocnrs 

466b.  N0TR0PI8  CORNUTUS  CTANEU8  (Cope). 

Scales  of  the  dorsal  and  ventral  regions  very  small,  31  to  40  in  front  of 
dorsal  fin.  Scales  10-40-4.  Coloration  extremely  dark ;  bine-black  above ; 
fins  chiefly  black.  Northern  Peninsula  of  Michigan ;  not  known  to  ns. 
(cwovroc,  bine.) 

JsjgNfrpfc  ennw/u  cya»«iM,  Cops,  Proc.   Ac.  Nst.  Sci.  Phils.,  1867.  160,    Montresl   River. 
Keweenaw,  Michigan.    (Coll.  Dr.  John  H.  Slack.) 

In  the  Roanoke  River  are  two  strikingly  different  forms  which  shonld 
perhaps  rank  as  distinct  species. 

467.  XOTROPI8  CERA8INI S  (Cope). 

Fifteen  scales  before  dorsal ;  scales  6-37-3.  Eye  3£  in  head ;  snout  short 
and  blnnt ;  dorsal  and  anal  high,  their  edges  concave.  Head  4  in  length; 
depth  3}.  Colors  very  brilliant.  Steel-blue,  the  sides  always  marked 
with  irregular  blackish  cross  blotches  and  bars  formed  by  a  broad  dark 
edging  on  some  scales.  Males  flushed  with  pink,  the  fins  all  deep  red. 
Length  never  more  than  4  inches.  Roanoke  River,  in  mountain  brooks. 
{cerarinu*,  oherry-red.) 

Ufpnliyit  eormmhu  certmmu,  Cops,  Proc.  Ac.  Nst.  Sci.  Phils.,  1867, 159,  Head  waters  of  Roanoke 
River,  Virginia.     (Coll.  Cope.) 

468.  XOTROPIS  ALBEOLI'S  (Jordan). 

8nont  sharper  than  in  the  ordinary  cornutus,  the  caudal  peduncle  and 
fin  especially  longer.  Dorsal  and  anal  high,  their  free  edges  concave. 
Eye  Si  in  head  ;  depth  4.  Lateral  line  38,  14  scales  before  dorsal.  Pale, 
olivaceous  above,  sides  and  fins  silvery  white,  the  tip  of  the  snout  sil- 
r&ry  in  the  male.    Length  5  to  7  inches.    Roanoke,  Tar,  and  Neuse  rivers , 
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in  the  lower  atretchca  and  in  the  river  channels,  never  in  tn*  m*n% %*r\ 
spring*  with  .V.  ctra»in*M.  I'n>b»b)y  the  representative  form  in  the  •« #■**■• 
of  the  pine  wood*.  The  typical  coma  fa*  is  not  found  rcaaelwta*  anfk  «./ 
the  Jam**.     (albrolmM,  whitish.) 

fet***^  •*#•!«•»  «/»*a*^j.>aiuw,  Bail  r.K.rwiroMai.tiii,tie«.'ttei .in**< 

near  Roanoke,  Virginia.    n«ill.  Juriaa,  t»ifui,  a  J*ak»a*  > 


lit.  SOTlOPItt  LAftBTimrH  .r*t-j 

Head  41 ;  depth  It ;  eye  3f.     DM;  A.H;  scale*  .V-»U3.  17  h*6>r*> 
Teeth  2,4-1,2.     Very  clone  to  .V.  coraefaa,  and  rearm  bhng  tb*  T»»t|  •' 
the  latter,  hut  the  month  larger  and  the  lowrr  Jaw  projecting  .  mi  :  *--. 
3  in  bead,  reaching  Just  pant  front  of  eye.     llody  Moot,  bead  br*«*4  a*  ; 
deep.    Eye  large,  e<|tial  to  murzle  and  to  width  of  interurbitaJ  sp«<« 
Fins  all   low,  dorsal    inserted  slightly  behind  tentral*.    <«rwn  e'«»*« 
■idea  silvery  :  a  dark  speck  on  front  of  opercle ;  no  red.     Length  I  is**** 
Head  water*  of  Tennessee)  Kiver:  rare.     (/eorrfoea*.  liftard  like 


ff>4nr.u  ImrwHim;  Cort,  J.mrti    \      Nat   fr  I.  Pklla..  lM>.  Z31.  Bear  Creek,  trifcvtary  M 

Pork  Holston  River.    i('«.u  r.^r  , 
Ma*Mf«  UrvrfcMt,  J«iRi>««  A  titular.  Mn«.|«i«,  lf2,  1»M. 

Joan**. Hull,  r  .«  rt*iir«.a»m.,viu.  1**,  ir*i,  m 


Subgenus  HYDROPHLOX.  J. 
4M.  XOTftoPIM  ■  ArftOJULftl.  J.«Om  A  JmktM 

Head  3|;  depth  If:  «<y*  4i.  I».H;  A.!»  or  10:  scale*  T-,r>-:':  t**^* 
2,4—4,2,  with  narrow  grinding  Mirface.  Allied  to  .Y»frvj»ii  ;om*itm§  |u-»- 
elongate,  comprewKcd,  the  tinoiit  little  coinri;  eye  modern**,  a  .  *.:.* 
shorter  tbuti  Kiiout :  mouth  large,  terminal,  oblique,  the  l-.wrr  *%m  re- 
jecting, the  maxillary  to  opjmmte  front  of  e\e.  2i  in  head  >*■*:*+-*<*• 
crowded  than  in  .V.  (ormutm*,  17  to  LI)  )»efore  dorsal :  dor«si  m*rrtr«l  ^  t  ;. 
ventral*;  tint  moderate  <tiecni«h,  with  a  dirttiae  band  of  plus:***  ?.• 
nil  very  :  a  dark  Mtcak  along  back  :  no  caudal  ajKit :  tin*  p!a;T. .  nuir*  «  • » 
the  anout,  chin. and  axil*  red.  length  .*  inchrn.  Mountain  etreaea*  ' 
Virginia,  tributary  to  the  Jainc*  and  Shenaudoah  :  romti.«iii.  Named  f\  * 
Marshall  McDonald,  X'.  S.  Comnun*ioncr  of  Fish  ami  Ptahcnea 

\Jrt,$mv.lf*l.li.J   mo  1  Ji%n\>.  I'fx    V   •»    Nat    Mm.  Im»,  \M.  |!   II   f*    A   S*efc*s 
doah  River,  Luray.  Virginia.       Tij-.  *"■■    v*m  *»     '"M  J«>rlai>  a  Jehkn.« 

Ul.  %OTK«lp|H  CfMHM.kM*    •'  f- 

Head  I:  depth   It:  .-yo  Urge.  3«.     Scale*  7-12-3:  teeth  2.  4-4.'.*      !W«J( 
elougate,  com  preyed.  n<>t  at  all  elevated.     Hrad  rather  (Hunted       M«u'..* 
large.  \ery  oblique,  the  prcmaiillarv  nearly  on  a  leiel  with  pupil.   |..if 
jaw   projecting    1m\..im1   upp«<r  :    maxillary   reaching   peal    frout   uf  e\* 
AUnit  211  «calen   in   linn:   •»!' Mm-al.     Kack  olivam>ti« :  the  *ralc«    ilara 
edged:  WI1\  and  mi1<-»  m*. \«i\,  ro<*y  in  spring  male*:  a  duak>  *«Ap:;..»- 
band:   a  ncar!»t  bar  down  the  hue  of  the  prroftercle ;  muxile  atid  up|v: 
lip  re<l :  a  red  axilhuy  "p«.t  :   outer  half  of  doraal  black,  lower  half  %e. 
lowi«h:  outer  p.»rt  of  caudal  du-»k\ .  bane  paler  :  a  faint  lateral  •  l reak  axd 
a  dark  vertebral  hue;  lower  lum  white:  auout  awollen  and  toiatrrnlate 
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in  spring  males;  females  silvery,  with  only  traces  of  red  markings. 
Length  5  inches.  Cumberland,  Tennessee,  and  Savannah  rivers;  abun- 
dant in  the  mountain  streams,  especially  in  the  head  waters  of  the  Ten- 
;  a  showy  little  fish,    (kokkos,  berry  red ;  ytveiov,  cheek.) 


BffmlrpU  coccogeni*,  Core,  Proc,  Ac  Nat.  8ci.  Phil*.,  1867, 160,  pi.  27,  fig.  6,  Holaton  River. 

(Type,  No.  36849.    Coll.  Cope.) 
Lrmcimnu  oorrofmM,  GCsthxk,  Cat.,  ni,  253,  1868. 
Mmmihm  cocrogmi^  Joedax  k  GlLUBT,  Synopaia,  188,  1883. 

» 
4«t.  N0TB0PI8  Z0NATU8  (Agamli). 

Head  4$ ;  depth  4} ;  eye  very  large,  3.  D.8;  A.  9;  scales  6-42-4 ;  teeth 
2, 4-4, 2,  with  narrow  grinding  snrface.  Body  rather  elongate,  less  slender 
than  in  X.  coccogenis,  the  head  long,  not  acute.  Jaws  eqnal ;  maxillary  3 
in  head,  not  reaching  eye ;  snont  shortish ;  lateral  line  decnrved.  Oliva- 
ceous, with  a  black  lateral  band,  (plumbeous  in  female) ;  no  caudal  spot 
and  no  spots  on  fins.  Male  in  spring  with  the  sides  and  lower  parts  flame- 
red.  Length  5  inches.  Mountain  streams  in  the  Ozark  region  of  Mis- 
souri and  Arkansas;  abundant.  A  brilliant  fish,  representing  X.  coocogenU 
west  of  the  Mississippi.    (*onatus,  banded.) 

AOmnm*  zonatm*  ( Aoawix)  Putk AM,  Bull.  Mas.  Comp.  Zodl.,  1, 9, 1863,  Osage  River,  Mo. 
So&vpi*  «nmCm,  Jokdak  A  Gilbbbt,  Proc.  U.  8.  Nat.  Mus.,  1886,  2. 


46*.  N0TB0P18  ZON18TIU8  (Jordan). 

Head  3f;  depth  3J;  eye  3*.  D.8;  A.  10;  scales  7-40-3;  teeth  2,4-4,2, 
with  very  narrow  grinding  surface  on  1  or  2  of  them.  Body  rather 
stout,  compressed,  the  back  somewhat  elevated,  the  form  that  of  a  young 
Xotropis  cornutus.  Head  heavy,  broad  and  flattish  above,  the  profile  evenly 
descending.  Mouth  large,  smaller  than  in  X.  coccogenis,  oblique,  the  jaws 
about  equal,  the  upper  lip  opposite  middle  of  eye,  the  maxillary  reaching 
front  of  orbit.  Eye  very  large,  longer  than  snout.  Scales  not  very  closely 
imbricated,  17  scales  in  front  of  dorsal.  Lateral  line  strongly  decnrved. 
Fins  moderate,  pectorals  scarcely  reaching  ventrals.  Steel  blue  above; 
6 ides  with  considerable  coppery  luster;  dorsal  fin  with  a  sharp  jet  black 
horizontal  bar  about  halfway  up,  reddish  in  young  fishes,  the  tip  of  the 
fin  somewhat  milky,  the  base  pale ;  a  round  black  spot  nearly  as  large  as 
eye  at  base  of  caudal ;  anal  fin  plain  ;  caudal  dull  ferrugineous  red,  pale 
at  l»ase  as  in  X.  coccogenis,  milky  at  tip ;  back  and  sides  with  gilt  lines;  a 
faint  red  bar  down  the  cheeks  as  in  X.  coccogeni$;  a  dark  humeral  bar; 
males  with  the  snout  tnberculate ;  females  plain,  so  much  resembling 
Xotropis  eurystomus,  from  the  same  waters,  that  the  two  species  were 
at  first  confounded.  Length  4  inches.  Chattahoochee  River;  the  typical 
examples  from  Suwannee  Creek.     (£ui"7,  zone;  ioriov, sail.) 

Cvd om+  fwryatcma,  Joedan  &  Bratton,  Bull.  U.  S.  Nat.  Mus.,  xu,  42,  1878,  (excl.syn.,  not  Ph»- 
togemU  mryrttmiHt,  JORDAN). 

LmxHuszouutius,  Joedax,  Proc.  U.  8.  Nat.  Mug.,  1879, 239,  Suwannee  Creek,  tributary  of  Chat- 
tahoochee River,  in  Northern  Georgia.    (Type,  No.  23452.    Coll.  Jordan  &  Bray  ton.) 

HmnOm*  womrnliu;  Joepa*  *  Gilbkst,  Synoptia,  188,  1883. 


*.'8ti  Bulled*  47,  UmUd  Simkt  N*tim*l  ift 


4*4.  XVTIOrift  ■rUICMrVTO  <€»*•». 

(Ess  Wkiunm.) 

Head  4;  cU|»th  4*;  eye  3f  D.  H;  A.  9;  scales  7-3H-4:  tewtb  3,  1-4.  1 
the  edge*  of  the  grinding  *urfnc*  often  serrAtex.  Body  **jo*Vfmti 
gAte,  eomewhAt  compressed.  Head  comparatively  long  aikI  nikff 
Mouth  rather  Urge,  oblique,  the  jaws  About  equal.  Eye  large,  A* 
a*  snout,  premAxtllary  rather  below  pupil;  maxillary 
front  of  orbit.  Lateral  line  *otnewh*t  decurved;  19  ica  1—  u 
dorsal.  Dorsal  inserted  somewhst  behind  ventrals.  FesAalenalivi 
sometime*  flushed  with  red.  Msles  dArk  steel  blue,  a  dark  lateral 
of  coAly  puuctulstions,  which  is  usually  dUtiuot  on  the  nalart**  pmtt  *f 
the  body,  And  pAsse*  through  the  eye  Around  the  About;  6ft*  All  nek.  cJ 
red,  the  dorsAl  crimson,  the  caudal  pink,  the  lower  floe  *caxl*4; 
red,  the  lower  jaw  Hushed  aa  if  bloody;  eye*  bluish  or  dasfcad  villi  res). 
a  lustrous  st res k  aloug  sides;  silvery  below.  In  high  color*!***  toe 
whole  body  is  more  or  less  red.  M*ie*  with  the  heed  Aod  •*( 
region  dusted  with  flue  white  tubercle*.  Length  4  inch**.  Ilea*! 
of  the  Tennessee  And  Savannah  rivers;  a  surpA**ingly  beautiful  lit*** 
Abounding  in  rock  pools  At  the  foot  of  the  cascade*,  (i 
saffron  color. ) 


mlwn^,  Cm,  Jours.  Ac  Nat  Sri  rails.,  ISSt,  UU  H  «\  Aft-  4, 
tributary  North  Fork  Holtton  River.    <<  oil.  <  «^»  • 

ff»4rnjf*6tf  rmbrKT'-m*,  Jiftpt*  A  Da%VT"*,  Ball.  t\  tf.  N*L  M*S.,  111,  AX, 
Muauit  rmbtycnxms,  JoBl'Aft  1  <*ltMST,  .*yB"|«u,  1*9,  lilO. 

4A&.  XOTBON*  (  HLOBOCKTHiLm  <C<,*). 

HeAd  4:  depth  '»:  I>.  *;  A.  *;  eye  Urge,  3  in  heed  ;  scales  *■ 
2,  4—4,  'J.  Ilody  stout,  with  deep  caudal  peduncle.  Heed  broad,  wits 
dcecendiug  muzzle:  mouth  oblique,  the  maxillary  reaching  beyond  lis*  *4 
orbit*  premaxillary  oppo«ite  lower  margtu  of  pupil;  tnt+rorbttaJ  ****** 
greater  th*o  muzzle.  lateral  line  moderately  decuned:  ltisrale*  in  fiwat 
of  dor**l.  Color  olivaceous,  everywhere  dusted  with  blackish  speck*, 
forming  a  lateral  band  winch  terminates  in  a  dusky  spot  At  baa*  of 
caudal:  green  vertebral  aud  lateral  lines;  top  of  heed  And  Apper  fwrtioA 
of  cheeks  metallic  jjreru:  male*  with  the  belly  dark  crimson,  the  whole 
body  more  or  less  tluthed;  lower  jaw  not  black;  dorsal  And  caudal  red  at 
base:  sides  of  head  uml  lateral  hand  red:  snout  and  antedorsaj  region 
tubercular:  tin**  plain.  I.eu£th  2j  inches.  San  tee  ItAAin.  in  North  And 
South  Carolina;  abundant  m  clear  mouutaiu  st reams,  ((a^m,  green 
«ie<i>./,  head.  > 

If***}**.   4.'~  . «)  *  ■:•*.  r.  ,t.  i»r  .    .\n»r   I'M   s-    I'hila  .  lfT'\  «/l.  Cstawb*  Rivsr    MsTU 
Csroiioa.      » «  .1   «  «  •«• 


4M.    MITKOPli  MTH»I>M<%    J  ri*c  *  llrmrv*) 

Head  4t:  depth  lr:  eye  M  I)  *:  A.  *:  scales  ?-4<*-3:  teeth  2.  4-4.  X 
lUwlv  ftotit  and  ratl.«-r  -tr«»n^)v  coiuprr«wird.  the  dorsal  region  *ome«hAt 
elevated,  the  outline  of  the  back  sloping  each  way  from  the  dorsad  tin. 
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Head  short  and  rather  deep,  broad  and  flatfish  above,  the  muzzle  moder. 
ately  rounded.  Eye  rather  large.  Month  rather  large,  but  smaller  than 
in  the  preceding,  quite  oblique,  the  maxillary  reaching  orbit;  mandi- 
ble included;  18  scales  in  front  of  dorsal.  In  life  clear  olive,  with  very 
intense  green  dorsal  and  vertebral  lines;  an  intense  metallic  blackish 
band  along  sides;  below  this  the  sides  are  bright  silvery;  the  whole  body 
in  the  males  bright,  clear  red;  head  and  fins  all  bright  golden  yellow, 
with  no  red;  tip  of  lower  jaw  black.  Length  3  inches.  Small  dear 
streams  of  the  pine  woods,  tributary  to  the  San  tee  and  Oconee  rivers; 
rare.    (luttus,  yellow;  pinna,  fin.) 


ls>ifrsfilrnr  Imtifimniit  Jordan  A  Brat-ton,  Bull.  U.  8.  Nat.  Mm,  xn,  30, 1878,  Oconee  River, 

Hall's  Springs,  Georgia.    (Type,  No.  31090.    Coll.  Jordan  &  Brayton.) 
Mimmihu  lutipinmU,  Jordan  &  Gilbert,  Synopsis,  190, 1883. 
Notropis  htipkmu,  Jordan,  Ball.  U.  S.  Fish  Gomm.,  vm,  1888,  (1891),  157. 

462.  NOTSOPIS  CHILITICU8  (Cope). 

Head  4;  depth  5i;  eye  large,  3  in  head,  longer  than  muzzle.  D.  8;  A.  8; 
scales  7-38-2;  teeth  2, 4-4, 2.  Body  elliptical.  Head  broad  behind;  occiput 
convex.  Muzzle  acuminate,  greater  than  interorbital  width.  Maxillary 
extending  beyond  anterior  rim  of  orbit;  premaxillaries  opposite  middle  of 
pupil;  lateral  line  strongly  decurved.  Dorsal  fin  small.  Olivaceous,  a  dis- 
tinct silvery  lateral  band;  usually  a  dark  caudal  spot;  dorsal  scales  brown- 
edged;  males  with  the  lips  and  snout  vermilion;  a  vermilion  band  through 
dorsal  and  one  through  anal  fin.  Length  2  inches.  Allied  to  N.  altipinnis, 
but  more  slender,  with  larger  mouth.  Basin  of  the  Great  Pedee  River, 
North  Carolina,  oommon  in  upland  streams.    (*«^of>  Mp.) 

Hybojmt  chUUicus,  Cops,  Proc.  Amer.  Phil.  Soc.  Phila.,  1870,  462,  Yadkin  River,  Roane 
County,  North  Carolina.    (Coll.  Cope.) 

468.  NOTROPIS  ALTIPINNIS  (Oope). 

Head  4} ;  depth  3i ;  eye  very  large,  longer  than  snout,  2|  in  head.  D.  8; 
A.  9;  scales  5-36-2.  Allied  to  N.  chalybwus,  but  more  robust  in  form.  Body 
rather  short  and  deep;  head  short,  compressed.  Ventrals  extending  to 
beyond  last  rays  of  dorsal,  reaching  anal.  Dorsal  elevated,  its  height 
equal  to  half  its  distance  from  the  snout.  Scales  before  dorsal  small. 
Greenish;  a  lateral  silvery  band,  strongly  punctate  with  black;  a  black 
baud  across  eye  and  snout ;  lower  jaw  always  blackish ;  young  with  a 
black  caudal  spot;  no  black  at  base  of  anal;  snout  yellowish;  vertical 
fins  light  reddish  in  life.  Length  2±  inches.  Clear  streams  of  the  pine 
woods,  tributary  to  the  Great  Pedee  and  Cape  Fear  rivers;  abundant. 
(altu8,  high;  pinna,  fin.) 

AOmmtUui  altipinnu,  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.,  1870,  464,  Yadkin  River,  Roane 

County,  North  Carolina.     (Coll.  Cope.) 
Minmlu*  aitipfonfa,  Jordan  &  Gilbert,  Synopsis,  195,  1883. 

460.  XOTROPI8  R08EUS  (Jordan). 

Head  4& ;  depth  44 ;  eye  nearly  3.  A.  7,  never  8,  as  in  the  related 
N.  chalybceus.    Scales  5-38-5 ;  teeth  2, 4-4, 2.     Body  short  and  stout,  little 
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conipreaned.  Head  rather  *hort,  thick,  bluntly  ronaded  Me«th 
a  to,  slightly  oblique,  the  jaw*  about  equal.  Eje  large,  almi  e*(%*»  \* 
muzzle,  a  little  1«**a  than  the  broad  juterorhital  •peer  1!»  tralM  W<*« 
doraal ;  dorsal  tin  high,  directly  over  ventral*.  Olivarvnu*  .  •*-«*#•  «ta#t 
edged ;  a  broad  pluuilwou*  lateral  hand  ;  lip*  Mack  ;  a  dark  caudal  ••*•< 
a  dark  vertebra!  liue;  anal  reconducted  with  dark  puiaU;  rb#»k»  mA 
belly  ail  very  ;  male*  with  the  doraal,  anal,  caudal,  and  perioral*  am.  * 
roay  red;  iri*,  top  of  head,  and  tipof*nout  red.  Length  j|  inch**  l^w 
land  atreama  of  the  ttulf  State*  from  the  Ugeecbee  to  the  Mi 
the  commoneM  upecie*  in  the  Okecilnokee  *wamp*.     \r***w,  roay 


Lw/wniMi,  Jo«da«,  Hull,  t  .  s   Nat.  Mu«  .  i,  M,  1«7T.  NoteJfcwajr  Rivet .  M*r  T 
Louisiana.    iT%r*JSo  I7«il     ('oil   Hr«»  j 

JfiamJiu  fuarva,  Juai'A*  A  oliarat.  *fl»r>|«ta,  l*«l,  IMS. 

470.  M>TBON«i  (HALT BCI'M  -<-«*»> 

Head  3t ;  depth  .1;  eye  large,  3  In  head.     I>.  K;  A.  *;  eca)ra<U33-J .  ImU 
2, 1-4,2.     liody  moderately  elongate,  the  hark  a  little  e  lent**  I.  w  .Ik  *Jam 
der  caudal  pe«luiicle.     Ilea* I  tlat  ahove,  rather  narrow  ;   mntslm  raiWr 
pointed.     Mouth  very  oblique,  the  lower  jaw  the  lunger     1-aUr*:  1  l« 
decorved.     Doraal  iimerted  l»ehind  \entral*;  doraal  and  anal  i»m  ■  &**•. 
and  high  ;  pectoral*  and  \  entrain  Abort ;  l«»  to  1H  urale*  in  front  t«f  •h*?**. 
Color  dark ;  a  broad,  black,  Nhiiiitig  lateral  baud  from  mui«le  t«  t*a*e  »( 
caudal:  a  light  band  al»o\e  it  on  the  tuiizxle:  lielly  ^raw-colored,  i.rxv. 
orange  in  *priug  male* :  t\u*  plum  ;  a  *mall  dark  *pot  at  )■**■'  of  r«bU. 
adurk  ntreak  along  ba«e  of  anal.     Length  2  inches.     I»rl*war*-  K.i*j  \<* 
the  Ogrechee   Kixer:    m  HiaMwiw  *tream*  and  *wani|M.  ratK*-r  •r*rr» 
Strongly  rc*enibh««»  .V.  «jm»_'/f »«•,  thr  teeth,  and  •cab*  of  ti»«l  •!  ff*?»tt 
(ju/i  <fi*i- ,  irou-colnrt'd. 

Hwt.  f»>§  <A  iiV"«*.  <"•  » ».  '"*  |  *    f'tiii.   >  ,  1«"  .  Schuylkill  Kivcr.  ft nfttjr Ivan ut 

471.  MITKOFI*  (RKOMIVtH    J-rUt, 

Head  it:  drpth  .". :  i>ye  l»t.a<»  long  .i%  iuu/sl«*.     I»  *;  A.  *;  •*■*!••  %-oT-.!. 
teeth  2.  l-l,  2.      h>rni  rhiihbv.  little  coiupreMrd.  tbr  Itack   *»:iirv  bat  ? -» 
\ated;  caudal  p«*duui*h»  nut  much  contracted.    Head  rather  lar^r.  r-  Jti*^ 
*l»o\e,  the  nlioiit  iMiiiirw  li.it  pointed       Mouth  liit»drrale.  oblique .  t  ti*  :«p|»? 
jaw   the  loiiget.      Si  abi  v\  vx\  w  lit  r««  latge,   l»i  liefotr  dor«a1.      l.iUr«!    .-•-# 
little  drrurvcd.      Scalrs  h\.ililir  gtrt'ti  111  lift',  with  bln«-  retire t :»•!*•  .    I*,   t 
cleal  ml\er\  ".  a  »rar!ft  bar  acr<»"  <lor*al,  anal,  and  ha*e  of  rauda. .    *  uar 
t\t\\  M'arlet  bainl  li«»m  n pj»«*r  nl^-  id'  ii|h-h  !in  utrai^ht  to  raudal :    t«*'n-« 
tli i^  a  f»i!\<-r\   b.mil  :    ;»  u>\\   of  1»!.i«  k  dot«  along  lateral  line,  f>*rt&:&£  * 
HUiall.  dittiiH  t  "|M.t  at   li:»«i*  of  •'.t'ul.ii  :    t«»p  of  head  and  vertebral  . .-* 
goblfii.    Snoti!  t'il>t  :«  Ml.ift-  in  ri:.» . •  •»      I.t*n^tb  2*  incur*.    Alat»atr>»  flay*  * 
\erv  abimtlalit    ih  •  '.•-.it  •>!!•  .i!n»  at.'l  oiitlrta  of  »pring^.      A  grarrf.:.    Its* 
tl-ih .        •  Ar>i*"fnu>.  i  oitirt  «l  bn«t\  .  i  aliif  of  3  trlatr>«l  grmm. 

i/>'j  •■••*'•     w»    I    i..  »*    ^•  •    I'     n  »'   II  •«   N   ^     !•?*.  *..'    Ltowah  Kivcr    r?^     Kj-f 

Georgia         !>;■,  N      '.T«-'.      •  '   ■  .»-i  i  ••    »•  m 

"> ''  I  *■'■*'***     ■•    •'    t:«^v|<    i  ii    v  *'    I**" 
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472.  HOTROPIS  XjENOCEPHALUS  (Jordan). 

Head  4  \ ;  depth  5 ;  eye  very  large,  2f  in  head.  D.  8 ;  A.  7 ;  scales  5-38-3 ; 
teeth  2, 4—4, 2.  Body  rather  short  and  deep,  with  thick  caudal  peduncle ; 
back  wide,  not  elevated.  Head  large,  flattish  and  broad  above,  the  snout 
rounded ;  mouth  large,  oblique,  the  jaws  nearly  equal.  Lateral  line  some- 
what decurved ;  13  scales  in  front  of  dorsal ;  dorsal  slightly  behind  ven- 
tral*. Dark  olivaceous  above,  the  scales  being  extensively  dark-edged, 
so  as  to  give  a  checkered  appearance ;  a  dark  band  along  sides  of  oaudal 
peduncle,  which  vanishes  in  black  points  along  sides  of  body,  reappear- 
ing on  the  head  and  passing  around  the  snout ;  a  dusky  blotch  at  base  of 
eaudal ;  males  without  red  markings,  the  snout  swollen  and  tuberculate 
in  the  spring.  Length  2f  inches.  Georgia  to  Mississippi;  common  in 
streams  of  the  pine  woods,  descending  to  brackish  water ;  abundant  in 
PerdidoBay.    (fz/vw,  to  scratch;  ne^aty,  head,  from  the  tuberculate  male.) 


rimocephnl**,  Jokdan,  Ann.  Lye.  Nat.  Hist  N.  Y.,  1876,  334,  Etowah  River,  etc., 
Rome,  Georgia.    (Type,  No.  20116.    Coll.  Jordan  A  Gilbert.) 
xnocvpftaiat,  Joed an  ft  Gilbkbt,  Synopsis,  192,  1883. 

Subgenus  ORCELLA,  Jordan  ft  Erermann. 
478.  N0TB0PI8  ORCA,  Woolman. 

Head  4} ;  depth  5 ;  eye  4,  small,  slightly  shorter  than  snout.  D.  7 ;  A.  8 ; 
scales  8—12-4.  Teeth,  2,4-4,  2,  strongly  hooked,  with  little  or  no  grind- 
ing surface.  Body  plump,  little  compressed,  with  broad  back  and  belly ; 
dorsal  outline  somewhat  elevated;  head  heavy,  snout  blunt,  decurved; 
month  subinferior,  little  oblique,  lower  jaw  slightly  included ;  maxillary 
scarcely  reaching  vertical  of  pupil.  No  barbel.  Top  of  head  unusually 
high  and  transversely  rounded  so  that  the  eye  is  as  near  the  lower  as  to 
the  upper  profile  of  head  ;  interorbital  space  very  wide  and  very  convex, 
equal  to  distance  from  tip  of  snout  to  pupil.  Fins  moderate,  origin 
of  dorsal  a  little  nearer  snout  than  base  of  caudal,  slightly  behind  inser- 
tion of  ventrals ;  dorsal  falcate,  its  first  rays  longest,  li  in  length  of  head: 
its  last  rays  less  than  half  length  of  first ;  anal  not  so  high,  its  longest 
rays  1|  in  head,  and  about  twice  as  long  as  its  last  ray ;  margin  concave; 
pectorals  slightly  falcate,  about  reaching  ventrals,  1}  in  head ;  ventrals 
abort,  2  in  head,  not  reaching  vent;  caudal  very  deeply  forked,  the  mid- 
dle rays  2£  in  longest  lateral  ones,  which  are  as  long  as  head.  Scales 
rather  large,  thin,  lateral  line  somewhat  decurved.  Color  in  spirits  pale ; 
side  with  a  broad,  distinct  silvery  band,  as  broad  as  length  of  snout,  bor- 
dered above  by  a  narrow  plumbeous  line ;  back  sparsely  covered  with  fine 
dark  punctulations,  median  line  of  back  with  a  faint  plumbeous  band ; 
top  of  head  darkish,  rest  of  head  silvery;  under  part  pale;  fins  pale. 
Length  3i  inches.  Rio  Grande  at  £1  Paso,  Texas;  several  specimens.  A 
curious  species,  little  related  to  any  other,  (orca,  the  great  killer,  from 
a  slight  resemblance  in  form  of  head  to  that  of  a  dolphin.) 

So&oyi$  orro,  Woolmax.  Bull.  U.S.  Fish  Comm.,  xir.  1894,  (May  3,  1894),  66,  Rio  Grande,  El 
Paao,  Texaa.    (Coll.  Woolman  ft  Cox.) 

r.  jr.  a. 20 
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tube  taut  NOTROPIS. 

474.  XOTIOTIH  AllOlir*  (•'«!• 

Head  3!  to  41;  depth  41  to  5.  i).  H;  A.  9;  scale*  6~S*-3 .  UsHk  2.  4-4  : 
Body  stout,  moderately  elevated,  somewhat  compressed.  Head  hmm*y 
broad  above,  the  snout  moderate,  somewhat  decurved.  Mv«i*  amsWvasa 
oblique,  the  jaw n  equal,  the  upper  Upon  I** el  of  pupil,  tfc*  asas.Iayi 
reaching  tb«*  front  of  eye.  Kje  very  large,  2?  in  bead,  snack  Urngmt  !Ut 
snout,  larger  than  in  any  other  of  the  American  ('tprmids*.  »a«rf«  * 
•iraifti.  Kins  moderate,  the  dorsal  almost  directly  oppusile  ivslnvs 
Scales  large,  15  in  front  of  dorsal.  Lateral  line  much  decaMed  ■  •.!«* 
oeous;  scales  above  dark-edged ;  sides  and  below  bright  ailter?  .  a*  tM 
Length  5  inches.  Ohio  and  Tennessee  \  alley*,  generally  rare.  b«l  »WU 
ant  about  Indianapolis;  (ireennburg,  Kentucky;  and  Florence.  AL 
A   baudsonie  specie*.     («'um-,  an  intensive  particle;  !%•«•<>.  rye 


PSuS^nHi  .»•.«■•«■«,  (ore,  *  ypr    I'-nn  .  37  H,  IMts,  Whit*  Kiver.  near  Ib*hii»iIh 
Mkmth ii  mwiMi,  Jubi>4«  A  (JiLaitf,  *yi»<ipata.  1*4,  |h«3. 

472.  SOTBOPIft  HCAEBICKPH  .««*f.i 

Head  4;  depth  41 ;  eye  \ery  large,  3  in  bead,  longer  than  saw**!.     I*  • 
A.  8;  scalea  (»-:<K-:i ;  teeth  1».  4-1,  2.     Hody  rather  stout,  little  eossprssaW 
the  back  slightly  elevated,  the  form  as  in  //ytwaw  eas/***.     Head  ratavt 
short  and  broad,  the  iiiur/Ie  bluntish,  somewhat  decor  ted.     M»aia  sm4 
crate,  terminal,  little  oblique,  the  jaws  suheqiial,  the  luaiillari  r«atfl.*c 
frout  of  orbit.     Lateral  line  not  much  decurted.     Km*  rather  «mju!;  4*r 
sal  inserted  over   \etitraU.     Color  plain   olivaceoua  ;  aral**  dark  ~4s*& 
al»o\c;  sides  white,  with  a  lateral  band  formed  of  dimky  »|-«  W«.  t!.  •    ■*;■: 
ruuiiing  through  the  f>o  around  the  snout.     Malm  tiitwrrnlaw  it.  a;r  t< 
Smaller  than    .V.  urftntnw  and  le»*  *il\er\.     Kanawha  Ki«cr.  •*  arc*     :.  *. 
yet  recognized  elsewhere.     ■  «iri/*r,  rough  :  -<**j»»,  bead,  i 

fli-/«u»  >kri><;<,   <     n     IV-      \>     N*t    >■  i     I'tula  ,  lM7.    \»* .   Sinking    Crtft      Vk«.at<i 

Creek,  tributaries  of  Kanawha  River,     o  •  It.  *'*\+  ■ 
JkfiMN  Jut  »>i'- ■■>)•.  ;  \t*.    .'■>:«>   \«>nrii.T    !*»u--|«i*    l'»l.  !**.'..•■  utw—'l  w  it>.   %    Am**a 

i;e.  >otkopih  jiji  M  h  :r\*t-« 

Head  I  :  depth  It  :  ••>•■  rather  large,  Hf  m  head,  equal  to«n»at.  irestLsa 
interorlntal  *p.io««.  1>.  *:  A.  7  ;  *<ale«  ."»-«t7-.< ;  teeth  -.  4-4,  1.  1I>m1i  rajL*? 
sleiider :  head  Hattisti  ulnixr,  the  snout  blunt  and  rouude«l  .  tuoutr.  ratb*r 
large.  id»li«jinv  I  »♦»!>«. il  «»\  #»r  \  entral*  ;  lftscales  iieforedor»al.  4 't»!*«r  pa> 
with  a  broad  ml\ei \  lateral  baud  o\erl\iuga  plumlie«tns  shsdr  .  dw«*I 
sometime*  |hiiii  tiil.it*>.  Length  'A  niche*.  Wmtorn  l*ebn»>  1*  am*  t«»  kat 
nan,  and  north  t<»  W 1 1 1 1 1 : | •«  fcj :  not  rate.     >  jrjumm*,  hungry. 

#l^r- j.    —■    >    ■    I-,  I:    '     I    •    I  »l     N»t    II. «t  .  ii, ««-,  )*"•.  Illinois  River  lrt-» 

it  m«  J»  t  ■     «...  t     J       .  i\    %•,!       f.T    "'■     ;-».J*4.    1»A.' 

477.  >oTKOp|s  sW  ||M,  j  rUi. 

Il**ad  I  :  d<-]»t).  t-.  <>«'  \»t\  Urge.  'Jj  in  bead,  half  longer  than  t!* 
lilunti-h  •.ii.-ut.  1*  :i  .  A  h  ,,r  •.♦;  Ma!r»  Ii  X»  to  Ith-li.  14  Utfte  dor«a  . 
te«*th  1.  I   I.  -.  «»i    1.  \Mth   \«r>  naiiow  grinding  surface  or  bone      bed? 
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moderately  elongate,  compressed,  rather  stouter  than  in  X.  rubrifroM. 
Head  short  and  broad,  the  interorbital  space  |  eye.  Mouth  large,  oblique, 
the  lower  jaw  projecting;  maxillary  to  near  front  of  pupil,  2}  in  head; 
dorsal  inserted  behind  ventrals ;  fins  small.  Color  greenish,  with  a  plum- 
beous lateral  shade  and  dark  dots ;  no  spot  at  base  of  caudal ;  fins  pale. 
Length  2\  inches.  Rivers  of  Texas  from  the  Colorado  westward,  the  type 
from  Rio  Comal.  (Named  for  Dr.  Joseph  Swain,  President  of  the  Uni- 
versity of  Indiana.) 

ABmwm  wufmlopt,  Gibabj,  Proc.  Ac.  Nat.  Sci.  Phi  la,,  1856, 193,  San  Felipe  Creek,  Texas. 
No+upm  — wi,  Joapjm,  Proc.  U.  9.  Nat  Mas.  1885, 123,  Rio  Comal ;  Evebhank  and  Kendall, 

BolL  U.  &  Fish  Coram.,  xii,  181)2,  (1894),  108,  plate  xvu,  fig.  3. 
ABrnwUm  sxylop*,  Gibabd,  U.  S.  Mex.  Bound.  8urr.,  Ichth.,  52,  1859.    (Cell.  Clark.) 
MmmAm  ■asabjn,  Jobdajt  A  Gilbbbt,  Synopsis,  105, 1883,  not  Cj/prinu*  megalop*,  Banne8o.ue. 

478.  H0TR0PI8  AMABIL1S  (Girard). 

Head  3£ ;  depth  4i ;  eye  large,  considerably  longer  than  snout,  3  in 
head.  D.  8 ;  A.  8;  scales  5-34-3.  Body  elliptical,  rather  deep,  head  short 
and  rather  deep,  less  acute  than  in  X.  dilectus.  Mouth  terminal,  oblique, 
the  maxillary  reaching  front  of  eye.  Jaws  equal,  snout  moderately 
pointed.  Lateral  line  decurved.  Fins  moderate.  Dorsal  somewhat 
behind  ventrals.  Color  olivaceous ;  sides  silvery ;  a  faint  dusky  blotch 
at  base  of  caudal.  Length  2i  inches.  Bio  Leona,  a  tributary  of  Rio 
i,  Texas,    (amabiliv,  amiable.) 


mmmbilu,  Gibabd,  Proc.  Ac.  Nat  8cl.  Phi  la.,  1856,  193,  Rio  Leona,  Texas. 

•mMu,  Jobdax,  Proc  U.  S.  Nat.  Man.  1885, 122. 
A+mrmilu*  aanaKZfc,  Gibabd,  U.  8.  Mex.  Bound.  8unr.,  Ichth.,  51,  1859.     (Coll.  Clark.) 
IT— Ami  mmmbUU,  Jobdan  A  Gilbbbt,  Synopsis,  195,  1883. 

479.  NOTBOP18  LKIC10DI K  (Cope). 

Head  4$;  depth  5.  D.  8;  A.  8;  scales  5-39-3.  Body  rather  slender; 
muzzle  rounded  in  profile.  Mouth  oblique,  the  mandible  not  projecting. 
Lateral  line  nearly  straight ;  13  scales  in  front  of  dorsal ;  dorsal  a 
little  behind  ventrals ;  anal  short  and  high.  Olivaceous;  scales  above 
dark -edged ;  sides  silvery,  with  a  purplish  band ;  a  black  spot  at  base 
of  caudal,  always  very  distinct ;  muzzle  and  base  of  dorsal  red  in  males. 
Length  3  inches.  Tennessee  Basin,  iD  mountain  streams  very  abun- 
dant, but  not  ascending  cold  brooks  as  far  as  X.  telescopus,  sptctrunculuH, 
and  rubrieroceus.  It  is  close  to  X.  telescopus,  but  has  the  anal  shorter, 
the  eye  smaller,  paler  colors,  and  always  a  distiuct  caudal  spot.  (Xevudf, 
white ;  ei6oc,  appearance.) 

PkjtDtmii  Umdodm*,  Cora,  Proc.  Ac.  Nat.  Sci.  Phila.,  1867, 165,  Holston  River,  Virginia. 
Vandai  Umewdm,  Jobdan  A  Gilbbbt,  Synopsis,  194, 1883.    (Coll.  Cope.) 

480.  N0TB0PI8  SCOPIFER,  Eigenmann  A  Eigenmann. 

Head  4  to  4J;  depth  44;  eye  3  in  head,  little  less  than  interorbital. 
D.  9;  A.  8  or  9;  scales  6-36  to  42-4;  14  to  18  scales  in  front  of  dorsal; 
teeth  2,  4-4,  2,  grinding  surface  very  narrow,  on  two  teeth  only.  Allied 
to  Xotropis  leudodus.  Head  heavy,  compressed,  fiat  above ;  snout  blunt, 
much  decurved;  mouth  small,  little  oblique;   maxillary  extending  to 
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eye:  lateral  line  complete,  evenly  and  gently  derurved  U»  ar«*»»  •  •  1  + 
of  anal ;    a  conspicuous  black  spot  at   baa*  of  Middle  raadal   r»«*     • 
•tlv«*ry  lateral  hand,  it*  doraal  margin  distinct.     Maait*'!**  .  «•>**■    •** 
obtained  at   Wiunipeg,  Krandon,  Fort  <{ti  *Appell«  and    M#«i-r.a«  lUi 
(Eigenmanti  &  Kigeiimann.)     i»cop*t  broom  ;  fm,  I  bear  :■ 


4H|.  *OTIOPItt  TILIMIOPlft  (r.^» . 

Head  4i;  depth   If  to  :»J ;  rye  ver>    large,  longer  thao   bb«i*W    -! 
bead.     I>.  8;  A.  10;  wale*  r»-.'0t-3.     Body  elongate,  not  truth  ro«;   mm 
•nout  abort,  sharp;  13  scales  1>efore doraal ;  dormal  An  married  *►-►*!  »  «t 
way  between  snout  and  bane  of  caudal,  a  little  behind  central*      Mo«?i 
very  obi  i<|  lie;  mandible  u«»t  projecting.     Color  pale  green  tab  .  tbe  4»r%*. 
acalen  extensively  dark-edged,  the  two  oppermoet  rows  «f  sraiee  ru^  t«r 
into  outliue  of  back,     length  4  iurhea.     Tenneaaee  Kiver :  in  eobl  aa**_» 
tain  at  reams,  very  abundant;  with  .V.  IfudoHu*,  making  the  tmlk  «f  i*» 
•mall  minnow*  in  the  Holston  River.     (rn)«*«<»THf,  f*r  seeing  1 

t%**»jr»»  ulr~.fH;  r..ra,  Pmr    A.     Nat    !M    rail*.,  let!,  lit,  HeUtaa  Ktv«f    Virgo-* 
(••oil.  «'«.*«•.. 

tnrurwMw)*!,  <ir*THCB.  ("at  .  Til,  1'C,  HKH. 
MmmmIm  lrfVtm|Ni«,  Justus  A  <ilL*iar,  *>i»4>f*M,  «l|,  |SjO. 

Represented  in  the  O/ark  region  by 

4HU.  SOTftOPI*  TKLKKTOPt'H  aaTaVtaWt.  *— * 

Head  t«  ;  depth  ■'»  to  '»*  ;  scaled  '*~'X*  to  3x-:t,  15  lie  fore  dors*:       A    I 
11.     Kye '.'}  in  head,  the  pointed  uiiout  3}      Smaller  than  th<-  *  »«t»  •• 
and  darker,  the  dor*al  farther  hack,  midway  between  iHMtr:!  »:*■!   '-»>•*    .-1 
caudal;  nhghtly   l»ehind  Neutrals.     White  River  and   Little    Ke-l   K;*»- 
Arkansas. 

.V/r-|.|.  t.S.m.j.mi     I' I»i-.    MWV      lltlil      t'     «»     )'|a||  «  '•tt»m   .  I  * .    1  *»  •.      1»'»1        I   .'     WMfKlf 

Eureka  Springs.  Arkansat  .  Mammoth  Springs,  Arkansas  ■        M*  -*  t  I-  « 

4H*.  M>TKOPlH  MX  It*  -i.iraM 

Head  4;  depth  It;  eye  3.  I>.  *;  A.  10.  lateral  line  M.  Allied  : 
Xotmyi*  «iruiiii,  hut  deeper:  the  eye  smaller,  DlaXlllan  past  fri'l.t  vf  c*» 
lower  jaw  longeM.  Sihrrv,  the  hides  withtMit  dark  «!••!•  .  f:ts  ;-.a-s. 
I.i\«*  «  >ak  Creek,  southwestern  1  eia*.      v*«k-im*.  S4»cial. ) 

4.'»«p»» ....■»«.  i.ik «ibi .  I'f  -     \     N*t    ««.  .    I'hiU  .  !•'•    1  •■.  Livt  Oa*  Creek    Trias       ?•!• 
N     :•■     «■        I'.j- 

4H1.  MlTKOPIs  \OTI«l4«m«ll»Kii.  r%t>rmuis 

Hr.wl    I    t<>    I;:    depth    1    t<>   lj       1>.   ^;    A.   1<>  «»r   11:  ac ale-   1**  41^.    ** 
liet'oie  dotsa!:  ttvtli'J.  1    I ,  -.  lnM>kfd, »  irnate,  w  ith  mcMlerat*-  £\\u*\.z,£  *  -• 
face       !'•«  id}    •»!»-!j«h-r .    irii-atl}    ••impressed,   the  bark  *  »me »  hat  e!«-»a*r«: 

the    fur  in   litis  -  \:    .i-     Ji      !'•■ \"tri'\ft>  nil*     f  ryan/rariia  ;    ati«*nt    |»>.!«W*i 

eipiul  to  i>\i-.  w  )  - '.  :-  ..;  t<>  !i*  Hi  head;  caudal  pe«lunr;e  l-»tj«t  '  -♦ 
riiiNlcr:it«-:  •'.••r«.i!  «•  ";  Uli:i.<l  Mt.tra!*;  anal  long.  |*ect*»raU  fair  ate.  tj»»i 
rt-achini;    ^t-ntral-       Nt*liou:*<h.    sil\er\    below;   upper  part*  duated  with 
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black ;  spots  on  anterior  part  of  sides  so  arranged  as  to  form  about  16 
obtuse  angles  fitting  into  each  other,  the  angles  opening  forward,  thus, 
^>.  these  markings  on  alternate  scales;  tip  of  lower  jaw  with  dark 
•pecks ;  fins  pale,  dusted  with  dark  specks.  Rio  Neches,  near  Palestine, 
Texas,  and  streams  about  Houston.    (Xotemigonus;  eidos,  likeness.) 

Kotonpi*  m4rmigom>*ttmt  EvcftJiANN,  Bull.  U.  S.  Fish  Comm.,  xi,  1891,  (May  25, 1892),  81,  Neches 
River,  Palestine,  Texas,  and  Sims  Bayou,  Houston,  Texas.  (Type,  No.  45559. 
roll.  Kvennann,  Srovell,  &  Gurley);  Evermann  &  Kendall,  Ball.  U.  8.  Fish  Comm.,  xii, 
1K92  (1894),  103,  pi.  xtiii,  fig.  2. 

484.  NOTBOPI8  STILBIUS,  Jordan. 

Head  4J ;  depth  5;  eye  3.  D.  8;  A.  10;  scales  5-37-2;  teeth  2,  4-4, 1. 
Body  rather  slender.  Head  rather  long,  somewhat  pointed.  Mouth 
large,  oblique,  the  maxillary  reaching  eye.  Eye  very  large,  greater  than 
snoot  and  interorbital  width.  Fins  rather  high;  the  ventrals  reaching  to 
opposite  last  rays  of  dorsal.  Color  pale  green;  side  with  a  broad  silvery 
band,  on  which  are  many  dark  punctulations ;  these  are  numerous  just 
behind  shoulder  girdle  and  at  base  of  caudal,  where  they  form  an  evident 
spot,  a  mark  which  will  usually  distinguish  this  species  from  the  related 
ones;  cheeks  pare  silvery;  lips  dusky.  Length  3  inches.  Alabama  River 
and  tributaries ;  common.    (cr/Atf?,  shining.) 

Sntroyt*  $tilbi**,  Jordak,  Ann.  Lye.  Mat  Hist  N.  Y.,  1876,  343,  Etowah  and  Oostanaula 

rivers,  Rome,  Georgia.     (Type,  No.  31132.    Coll.  Jordan  A  Gilbert.) 
Mwmihu  rtftAu,  Joan  am  *  Gilbkrt,  Synopsis,  201, 1883. 

485.  NOTROPIS  ATHEBINOIDB8,  Baflnesque. 

Head  4| ;  depth  5| ;  eye  3£.  D.  8;  A.  11 ;  scales  5-38-3, 15  before  dorsal ; 
teeth  2, 4-4,  2.  Body  long  and  slender,  compressed,  the  back  not  elevated, 
Head  blunt,  conic,  proportionately  shorter  than  in  related  species. 
Mouth  moderate,  very  oblique,  upper  lip  on  level  of  upper  part  of  pupil; 
maxillary  about  reaching  front  of  eye.  Eye  large,  rather  longer  than 
8Dont.  Fins  low;  dorsal  well  behind  ventrals;  tips  of  ventrals  extending 
to  beyond  middle  of  dorsal.  Lateral  line  decurved.  Color  translucent 
green  above ;  sides  bright  silvery;  scales  above  faintly  punctate,  but  not 
enough  so  to  render  them  dark-edged,  nor  to  form  blotches  along  sides; 
i  faint  dark  vertebral  line;  males  in  spring  with  the  snout  rosy.  Length 
4  to  6  inches.  Great  Lake  region  and  Ohio  and  Mississippi  valleys,  and 
north  to  Winnipeg.  Abundant  in  lakes,  quiet  places,  and  river  channels ; 
very  variable.  Next  to  X.  arge^  the  largest  and  handsomest  species  of  this 
type.     (atherincLi  the  silverside;  Hdoq,  resemblance.) 

S*4ropU  alheiinoul**,  Rahxisquk,  Amer.  Month.  Mag.  &  Crit.  Rev.,  1818,204,  Lake  Erie. 

Mimmihu  tKnemua^  RafiweajUE,  Icbth.  Ob.,  45,  1820,  Ohio  River. 

A&mnou  rmbtUut,  Agassiz,  Lake  Superior,  364, 1850,  Lake  Superior. 

Alburn**  nitidm,  Kirtland,  Cleveland  Ann.  8ci.,  1854,  44,  tributaries  of  Lake  Erie. 

Atb*rnelb*$  jamlm;    Cope,    Cypr.    Penn.,    387,    1866,    St.    Joseph   River    and    Dowagiac 

River,  Michigan. 
Leud$cn»  nib*U**t  GCKTHr.B,  Cat.,  vu,  264,  1868. 

copiiy  GCxthcr,  I.  c,  255,  substitute  for  jacnltn,  preoccupied  in  Leucisau. 
*  rm**Bti*  &Dd  d*»*m**,  Jobdah  A  Gilbert,  8 jr nope  is,  202,  1883. 
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4H4.  XOTKOPW  AWIi^r, 

Head  4* ;  depth  «i:  rye  2f  to  3.  I).  H;  A.  11 :  scajea  S-3»~a  CToa*  to 
.V.  atkrrimoidta  hut  the  eye  very  Urge,  longer  than  sax»«t ;  lalaral  -■*» 
nearly  straight,  head  Urge,  the  10001  sot  very  blast :  moat*  Urge,  la* 
chin  projecting.  I'ale  greenifih,  the  silvery  t»and  on  sides  haaalsd  V*  » 
blackish  line :  a  dark  vertebral  streak,  length  34  mrbea.  t'pyr  ViImI 
Valley,  southern  Michigan,  <Jreen  Kirer,  Kentucky. et*  :  ■1i«4jw>  ifcas 
the  usual  af ArrisoioV*,  the  eye  much  larger,  but  apparently  varying  4W 
the  latter,  heur«»  of  douhtful  validity.    («#'>*•  •hining  «hit*  » 

Al*mrm*U»*  *tp%  (%.ib.  Cj\*   IVnn  .  ***,  1*4,  Dvtreit  River  •»  tt    J«wfk  ftt*«r    '.•■&.-• 

confuted. 
Jtrfrnpw  «rfr,  Ettas***  a  Jcwftik*.  Prw.  IV *  Nal   Mm,  |M»,  IT.  J~s»«a.  Ma*   Vart  .  •*  • 

fiS,  ltWI. 

ih;.  soTiori*  MLBtrrg  .<mm*«> 

Head  4| ;  depth  4| ;  eye  3.  I).  8;  A.  11  ;  scale*  7-31-3;  t#*tfc  2.  4-4. 1 
Body  elongate,  compressed,  hut  a  little  deeper  and  more  com preaawd.  sr-ta 
blunter  snout :  eye  largn,  larger  than  snout ;  month  oblique,  smaller 
in  related  spweies,  the  jaws  suhequal,  the  maxillary  3i  in  brad, 
•ye.  Colors  very  pale;  silvery,  snout  ami  bases  of  Ads  may ;  m  rw  sf 
black  dots  a1»ove  base  of  anal ;  young  often  finely  speckled.  I^egia  *» 
inches.  Lower  Ohio  to  the  K10  (brands,  abundant  in  Arkansas aa4  lajtura 
TexaH,  in  sandy  stream"',  representing  rmbrifrtm*  south  weal  w  ard ,  aa*fl  saw 
haps  varying  into  it.     {dilrctrnt,  delightful.) 

Athmrmnt  .IJ.  ft,  liiatlll',  I'nx      \c     Nat    .*S*l    Phi!*.,  IKVK.  \9X.  ArkSflMa  Rlv*r.  Flltfll.n 

Tji-.  \  ■  71  .  '.»  ».T       r.  II  Sl.'i'i.An!  ■ 
Att—n«»  ■.,,?«<...•  (,:i:iKf,   I'r  »      K       N»l    SI    I*tnl% .  1*V.,  Hi.     Black   Warr^a*   tt.w 

Alabama      ■'«    il    \Mr..)..M 
<■''«'»•••   1    i'/h,  <■  11,  I'r-.  A-    N*t   «*  »    I'hiU  .  1*M,  ■.'•2,  Kansas  .  *»••    »••■  <  •  •»••■•-  » 

»•  I.  14        •  <  II    I»r    W    A     l!.ri..i,    :.  « 
.<-'•  ■-»*'.'-••  .»>    *  •■•«.  <'ir,  /■»  "    V%1 . .  rr  Sin  »*if  *.  f-V».  !«71,  Rio  Graad*.  iaa  1U 

NrwMnuo        Tm,n      1-1      «      \   *    \*    \  Wrt-.w 
A!' > "h.  .fi.v.  •...  ■;  n»m>,  1*4     I;  K  *  ••» «  1.  i-  ».  l**v*. 

.!."■•  i. ml  *      '    ■  »•/    •     * »'  Mllll.     ' '%!.»!■.    *  *#,  !■•-• 

JtfiMN  .'n«      <•     ;•/    ■,    J     LiiS     1    If!  I  I  I  fcl.   *•_«  |»    J-;.,   J"'.  1»*1 

.»fl«M./h*  j#t*r..|K-.  f      .1.  Ht'tN    1  «.t  I  I  f  R7.   ."JTIJ    l-t«.  ^'^,   !■*! 

Head    ii;  depth   P    to  :.;    |.%.<   large.  3f.     I).  X;   A.  11;    arale*  T-t-^J 
tet'tti   'J.  4-t.   L'.      ('!•••»««    t«i    .V"^-';m«   i/i/'irMc.    but   the  lateral  liae  m.-r» 
fb-i   irvi'<l.   tl..-  -r:i!r<i   :»   l;ttlo  Mn.illrr.  and  the  ftidesmth  a  dark    *Waad 
H»m|\    -ItniltT.   j;r»;ii!\    •  ••nipii'M<*e«|,    th««   outline*   gently  arrbn!  .    •:»«•:;: 
p«»:iitftl.  •.!)..::.:   tli:i!t   .-%•■:    ln^i-r  jaw  Mimcwbat  projecting  :  it* ax lilarj 

•  -p  .«  •  ■  »  »;  ■  •  :  r  '  »■  i  I'll'  i  «/»■  V  uV*»i  Tb*l  ■Il»«ia<  ^arnjc*  c  wt*A*« 
fr   -    :•;  .-  •    ■    ■    I"  srl  l(n.  r.  J»rkft*n.  Mim     »y  I*  •>  f   IU* 

Il    !»  "       .    »■   t-  M.-       .:»-,'       i  r- »  fin  ^  lr    it    furtil       tr*il  <!««  •,t>i^n' 

»-»-.    r   •■       t  .-   .  %■   •  ■  .  :  :  i        l.<     .  i  ti  >.•»!.  ^ju«l  t.>  iklrr  •riiCaJ  «t^«       Mawi    •■• 

I  '      ■•  t     .-   •    . '  t  i     >'•  t  ,     »  •    '.       ;;■■!■    in.  1 1  •  o(    |iu|Hl.     lAtvrml  life*  *••  »r»«i      " 

•.«.••  it.  r     •  t    r   :  *•»       I*  -*».  f  ■.  '   .:,::•(  .«l-"»t  r»«*  r>|«al  to  Im*1.    <Vi  r  |**«.  %v»  mU 

lrV.i»i.>f),*-  '  •»  ■  ut  «■*-  ..(a!.k.  Uvbll^.ttifAaVvii.  t>U.a>.ll.  1  ■  ami 
'  JSr-J     **;.  Jv  at r»  iiu«    f  A  .4*  «Ui»  ut  \  )iw*ttail  \\ 
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•carcely  reaching  orbit.  Yellowish  above,  much  speckled,  sides  with  a 
broad  dark  plumbeous  band,  overlaid  with  rather  large  brown  spots,  most 
numerous  and  distinct  posteriorly ;  base  of  anal  with  row  of  specks ;  fins 
plain,  with  dnsky  specks.  Length  2  inches.  Hunter  Creek,  Houston, 
Texaa.    Perhaps  a  variety  of  N.  dilectus.    (fumeus,  smoky.) 


Kysbmank,  Boll.  TJ.  8.  Fish  Comm.,  xi,  1891,  (May  25, 1892),  81,  Hunter  Creek, 
Houston,  Texas.  (Type,  No.  45668.  Coll.  ETermann,  Scovell,  A  Gurley);  Krermann  A 
*  Kendall,  Bull.  U.  S.  Fish  Comm.,  xn,  1892  (1894),  103,  pi.  xvm,  fig.  1. 

489,  NOTROPIS  RUBRIFR0N8  (Cope). 

Head  4 ;  depth  4f ;  eye  4.  D.  8 ;  A.  10 ;  scales  5-39-3,  those  before  dorsal 
large,  15  to  17  in  number.  Teeth  2, 4-4, 2,  little  hooked,  one  of  them  some- 
times showing  a  slight  grinding  surface.  Body  moderately  elongate,  the 
back  scarcely  elevated,  the  caudal  peduncle  somewhat  contracted.  Head 
longer  than  in  most  related  species,  oonio  and  rather  pointed.  Mouth 
rather  large,  very  oblique,  upper  lip  above  line  of  middle  of  pupil,  max- 
illary reaching  to  opposite  eye.  Eye  moderate,  anterior,  usually  shorter 
than  the  sharp  snout.  Olivaceous  above ;  scales  with  darker  edges ;  sides 
silvery;  a  dark  vertebral  line;  a  row  of  dark  dots  along  base  of  anal; 
males  with  the  snout  tuberculate  in  spring,  the  forehead,  opercular  region, 
and  base  of  dorsal  being  then  flushed  with  red.  Len gth  2|  inches.  New 
York  and  western  Pennsylvania  to  southern  Michigan,  Kansas,  and 
Kentucky ;  very  abundant  in  dear  streams,  especially  in  the  Ohio  Val- 
ley. An  elegant  species,  smaller  than  atherinoides,  with  larger  head  and 
deeper  body.  It  will  probably  be  found,  to  grade  into  N.  dilectus,  but 
in  all  specimens  examined  the  eye  is  larger*  in  dilectus,  the  snout  shorter 
and  more  blunt,     (ruber,  red ;  frons,  forehead.) 


rvbrifron*,  Cops,  Proc.  Ac.  Nat.  8ci.  Phi  la.,  1865,  85,  Kiskiminitas  River,  a  tribu. 

tary  of  Alleghany  River.    (Coll.  Cope.) 
Atbmrmtllus  per<x>brcrmu*,lCovK,  Hayden'i  Geol.  8urr.  Wyom.  for  1870,440,  1871,  Missouri  River 

at  St.  Joseph,  Missouri. 
Attmrmetln*  rubri/rotu,  Cope,  Cypr.  Penn.,  388,  1866. 
LnHtru+rtttn-ijnmt,  OCntueb,  Cat.,  vu,  225,  1868. 
MimHUtu  rvbrifron*,  Jordan  &  Gilbert,  Synopsis,  202,  1883. 
JfoBufa  pcrcobromw,  Jordan  &  Gilbert,  Synopsis,  202,  1883. 

490.  NOTROPIS  PHOTOGENIS  (Cope). 

Head  4£ ;  depth  5£  ;  eye  3.  D.  8 ;  A.  10  ;  scales  6-40-3.  Body  slender, 
compressed,  the  form  similar  to  that  of  X.  rubrifrons.  Head  moderate. 
Mouth  quite  oblique,  lower  jaw  scarcely  projecting;  maxillary  about 
reaching*orbit.  Back  broad.  Dorsal  fin  inserted  behind  middle  of  body, 
a.little  behind  ventrals.  Scales  before  dorsal  25.  Lateral  lineidecurved. 
Eye  larger  than  in  N.  rubrifrons.  Color  olivaceous,  with  brown  vertebral 
and  dorsal  lines  :  sides  and  below,  bright  silvery,  with  dark  specks  along 
the  lateral  line ;  none  along  base  of  anal.  Length  3  inches.  Alleghany 
region,  thus  far  recorded  only  from  the  Youghiogheny  and  Kanawha, 
unless  3T.  amamus  should  prove  to  be  a  variety  of  it.  The  latter  is  stouter, 
with  larger  eye,  and  baa  dark  dots  along  base  of  anal.     Var.  engrauttnu*, 
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Cope,  from  the  Kanawha  is  slenderer,  the  depth  6  in  lewgtk.  taw 
(0*>,  light  :   yiietov,  cheek. > 


*Hmt*mt»m,r,mms,  BanKS*,!  a,  Irs.  Oh.,  M,  1O0.  Meeoafaasia  Rim    «K .      **  •**••» 

/^■•iMufkrfnfnw,  (tirt,  Ptoc,  A.     Nat.  Krl    Palls.,  ISM,  J*n.  Y««f  *»*«*«•?  I'U'     »*t*« 

Pkakifmk I—Ay,  Curt,  fW.  Ar    Nal   rVI.  Palis..  1MT.  144  .  Slaaiaf  Crrea    S*4  ««••  A** 

tinvilla.  Vs.    (('II  <«.|».) 
I%o4oynM0  Imat«  rw/r^ra/MNM,  r«n»,  I  r  ,  1S67,  164,  tributary*  S)f  lUftawki  kiw* 

vllls.  Va.    i Coll.  <4.|»  ) 
£mc*ir»»ftflftyr»u,  Grrrngs.  I'sl.,  *il,  tfa,  IN* 

4tl.  XOTBOPI*  AMST*  iAMmCI> 

Head  4;  depth  5ft,  (If  to  aft);  eye  3ft.  I>.8;  A.10;  seaW  «-»-i  r: 
to  Sotropi*  rmbri front,  hut  the  scales  before  doraal  smaller,  as  id  *  **•*» 
ffliii.  Body  elongate,  compressed  ;  eye  large,  longer  than  snoot  M«*ti 
large,  oblique,  the  jaw*  ■unequal,  the  maxillary  to  front  of  eye ;  SiaT. 
(rarely  18  to  20)  scales  before  dorsal:  lateral  line  orach  decon«*d  I»»*sa 
high,  behind  ventral*;  pectorals  moderate.  Transition! t  green.  »*4*w 
silTery,with  mime  times  a  faint  plumlicone  band  ending  in  an  oW«r» 
plumbeous  spot.  Length  3|  inches.  Clear  streams  east  of  the  A)Wcha*M« 
from  the  Raritan  to  the  Neuse;  abundant;  formerly  eonfoaaded  «ita 
S.  photogenit,  of  which  it  may  be  a  variety,     (aawsjaj,  attractive  * 

ABmrmtQm*  mimrwm*,  A»»"Tt.  Aiurr.  Nsl.,  viii.  !■?•,  XM,  Rsrttaa  Ri*«r.  New  Jtrwy 
Aotn^M  mmwm,  Junius.  Ball,  t'  *  T»hi«mm  .  xtn,  IMS,   |*tti.  l"l 

«tf.  SOTKOPItt  WKrrirt'ft  (Jortat,  A  fiui-n, 

Head  3|;  depth  tj;  eye  3.  D.H.  A.  ll>:  scales  6-3*-:i;  teeth  :\  1-4. 1  Hod* 
short  and  deep,  compressed  and  somewhat  elevated.  Head  rather  !»rf« 
deep,  Mn ut i nh.  Mouth  moderate,  termiual,  obh<|ue.  lower  jaw  •  'n,*';t 
included;  upper  lip  op|»o*itc  middle  of  eve;  ma\iliar\  r\tfi«(ii^  t«»  f:«-?.1 
of  orbit.  Kye  veiy  large,  longer  than  suotit :  interorhiial  «par*  brt*ad 
rlattish.  lateral  line  much  dr«*ur>ed.  Scales  1»eforedor*al  large,  m  I J  te 
lf>row*.  Kiim  moderate :  dorial  well  l»eliiiid  vrntraU:  tip«  «f  tro'M 
extending  to  laM  ilomul  ray;  caudal  iiedunrle  moderate.  Colorat:<>n  '*rv 
pale  green  ;  side*  »  ith  a  bright  silvery  band;  scales  with  *er\  little  dark 
edging:  a  datk  lm«*  at  Iiim*  «»fdor«al;  male*  in  spring  with  the«h<-ut  |  ?■.► 
fnsely  tuherctilate.  Length  It  inches.  Ki\ersof  (ar«»hna  fn*iu  t!.*  «  a;* 
Fear  to  th«*  Santee;  abundant.  replacing  the  allied  ua«rai«.  fmn.  »  1. .'i.  .t 
ditTept  in  the  deejM-r  body  and  larger  nuchal  scales.  !-*•--.*  -  .  of*rM*c.t. 
from  the  large  e\e. » 

.V/m,  .■  j  */.-■...  ('   |a'     «ar*tt  '    ,  J    UtVl  BiOT'N     Bull    V    *    Nat    Mo*  .  in    -■    :•*• 
M ■—>■■-*  ■.-<*►  *•.  .1   n:  »*  l  '..1'iLt.  «i>.  !*»«,  .«»'.  !»•;.  Saluda  River.  Crvcaviil*    Sc.i> 
Carolina        Tyj-.N.i    .1  •  *l      <    '•'    J  r  dn  X  l»r»»tot» 

4VS.  MiTKOPIs  HMKIIPTI.K1X   «    |- 

Hfad4«:  depth."**;  #■>•#•:••.     !».•»:   A    1":  scales  r»—'i^-.*.     IUmIv  *er*  •>» 

•  !i-r .  t-4impie«*«»«-d  :   li-.ul  iiM»der;%t«-.  i.ithei  |Kiinte«l.     Mouth  large.  «d»iii|u» 

•  |>l'«ar    lip  on    le\e!  ot"  pupil  :    maxillary    reaching    to  opposite  fi«»ui  •»: 
•  ''it.     Kye  miHlt-rutr.  aKixit   a^  long  as  mu/ile.     Scalee  large.     l-ater»-* 

-    deenrved.     Kins  a.l  <|into  muuII.   the  dorsal  farther  back  than  is 
.j fed  A/tecirft.  so  that  the  short  veii\tA\«  (V»»  \iw\  r*ax\x,  ia.ut^  \m^iaA.  \\av 
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anterior  rays,  their  length  2  in  head.  Color  olivaceous;  sides  bright 
f>il  very ;  dorsal  scales  conspicuously  dark-edged  ;  a  dusky  blotch  at  base 
of  caudal,  underlying  the  silvery  luster.  Length  2}  inches.  Head  waters 
of  Cumberland  and  Tennessee  rivers  and  also  in  the  Ozark  region ;  abun- 
dant in  clear  streams  in  northern  Arkansas.    (uuto6s,  small;  nripv^  fin.) 

AQmrmrlim*  micropterfx,  Copk,  Joarn.  Ac.  Nat.  Sci.  Phi  la.,  1868,  233,  Holston  River. 
Mtmautm*  micmftrryjr,  JobdaM  *  GILBERT,  Synopein,  203,  1883. 

494.  N0TB0PI8  METALLICl  S,  Jordan  k  Meek. 

Head  4;  depth  5;  eye  3.  D.  8;  A.  11.  scales  5-35-3,  16  before  dorsal; 
teeth  2, 4-4, 2,  the  grinding  surface  obsolete.  Body  elongate,  compressed, 
the  back  a  little  elevated.  Head  small,  the  snout  little  acute,  shorter 
than  eye,  which  is  large.  Mouth  large,  oblique,  the  cleft  reaching  front  of 
eye,  3±  in  head ;  chin  projecting.  Lateral  line  decurved.  Dorsal  inserted 
well  behind  vent  rale ;  dorsal  and  anal  high,  the  anal  very  long.  Dark 
brown,  a  rosy  band  from  eye  to  upper  lobe  of  caudal;  below  this  a  metal- 
lic dusky  band  broader  than  eye,  ending  in  a  black  spot  at  base  of  cau- 
dal; dorsal  with  a  black  band  obliquely  across  it;  no  spot  at  its  base; 
other  fins  nearly  plain.  Length  If  inches.  Swamp  streams  in  Georgia 
and  Florida,  from  the  Suwannee  Basin  to  the  Escambia,  {met alliens, 
metallic.) 

So&opu  metallic**,  Jordan  A  Mekk,  Proc.  U.  S.  Nat  Mas.,  1884,  475,  Allapaha*  River,  Nash- 
ville, Georgia.    (Type,  No.  28511.    Coll.  W.  J.  Taylor.) 

Subgenus  LYTHRUKUS,  Jordan. 

406.  XOTBOPIS  BELIX8  (Hay). 

Head  41;  depth  3|.  D.  8;  A.  10  or  11;  scales  7-41-3 ;  teeth  2,  4-4,  2, 
•'•harp-edged,  but  with  a  masticatory  surface.'1  Body  short,  deep,  con- 
siderably compressed ;  the  back  elevated.  Head  short ;  muzzle  short, 
rather  pointed,  the  profile  somewhat  concave;  mouth  large,  oblique,  the 
maxillary  extending  to  opposite  front  of  orbit ;  lower  jaw  projecting. 
Lateral  line  much  decurved.  Scales  crowded  forward,  25  in  front  of 
dorsal.  Dorsal  midway  between  snout  and  caudal,  behind  ventrals; 
pectorals  not  reaching  ventrals;  the  latter  to  vent.  Dusky  above,  with 
a  narrow,  dark  dorsal  lino ;  sides  silvery,  with  plumbeous  streak ;  no  spot 
at  base  of  dorsal;  fins  mostly  black-tipped;  belly  flame  color  in  life;  fins 
orange  at  base.  Length  2 J  inches.  Tombigbee  River,  Mississippi.  (Hay.) 
(bellus,  beautiful.) 

Mimmln*  bWhut,  Hay,  Pror.  V.  8.  Nut.  Mue.,  1880,  510,  Tombigbee  River,  Arteaia  and  Macon, 
Mississippi.     (Type,  No.  27420.     Coll.  Hay.)    Jordan  &  Gilbert,  Synopsis,  199,  1883. 

49ft.  XOTBOPIS  L1RI  S  (Jordan). 

Head  4* ;  depth  5i ;  eye  3.  D.  8 ;  A.  10 ;  scales  8-45-4  ;  teeth  2,  4-i,  2, 
with  very  narrow  or  obsolete  grinding  surface.  Body  slim,  compressed. 
Head  small,  short,  moderately  deep,  flattish  above.  Mouth  rather  large, 
very  oblique,  the  lower  jaw  slightly  projecting.  Eye  very  large,  longer 
than  suout;  the  maxillary  about  reaching  its  front.  Scales  small,  loosely 
imbricated,  their  outlines  extremely  distinct.  Fins  moderate.  Colora- 
tion very  palo  translucent  green  ;  scales  of  back  finely  punctate ;  sides 
with  a  very  distinct  metallic  blue  band  formed  of  dark  punctulations, 
this  band  passing  through  the  eye  and  snout,  forming  a  most  character- 
istic color  marking ;  a  streak  of  black  dots  along  the  bases  of  dorsal  and 


•Kot  "Altamaka  River,"  a*  misprinted.    The  Allapaha  it  a  tributary  of  the  Suwannee  River. 
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Anal,  that  «m  the  do  rial  rmggratuig  the  peculiar  aput  of  V  wm**+i*:~  •  j 
of  « no  tit  black ;  tlua  pair  olivaceous,  red  in  the  malea  M>!m  in  thm  my  r| 
with  the  head  and  an  ted  or  sal  region  profusely  tuherrulau<4  l+*g\x  ;• 
incite*.    Alabama  Ki\er;  abundant  111  *and>  streams.    •  >'■••«?-  »»^  •!  > 

.VaV.yM  Urtja,  Juki.*«.  Ann.   Ltc    N'a|.  II  kt    S.   V  .  1*7^  M;  Klawsfc  M»wmt     »•«      Mrmm 

Georgia. 
4V<r.r*j  «U*mim*,  J. •■!•**  A  *Ur».  Trnr   I'    8.  Ssi    Km,  I***.  I"'    Alabtas  lift*    Mm' 

gomcry.  Alabama.     iTyt-\  >u«  V..-V.  arvl  V»fC     «V4l    N'I^mUi 
JfMMi/Ma  firw,  J<»Ki>a»  A  fillarkT,  *jh>i»la.  !»■,  I  wo 

4*7.   XOTBOFI*  BOHEiri*!!.'*,  IU? 

Head  4*:  depth  4  :  rye  3*.     I).  *:  A.  II ;  aealea  MV3.     iludy  Ueg  m>. 
•lender,  much  compreased.    Mouth  large,  oblique,  the  lower  jaw  *■•*•> 
what  projecting,  thr  maxillary  reaching  vertical  from  front  of  #i*      I  *• 
large,  alight  ly  longer  than  anout.    Scale*  small,  eape<- tally  along  law  W4 
aomewhat  higher  than  long,  but  not  ao  closely  imbricated  a*  in  .V  M.'ii 
Lateral  line  iiiurh  derurved.     Porsal  far  l>arkf  midway  brtwewn  f*y . 
and  baae  of  caudal.  considerably  |MMterior  to  TeutraU:    perioral*  *-« 
reaching  ventraU,  tho  latter  to  vent.     Dark  ;  acalra above  all  with  bLa*a 
pointa;  a  plumhootiN  lateral  band,  ending  in  a  vague  caudal  tp**t .  a  u- 
row  dorsal  baud ;  a  black  spot  on  the  up|ier  anterior  portion  of  4*  -ma, 
and  aim)  on  aual,  each  aiirrounded  by  a  diffusa  blotch;   tip  of  iec.tr*_« 
and  edge  of  pectoraU  dark  ;  vertical  tins  re<l.     length  .'r  inch**      Aar^r 
at  reams  of  the  <  •  n  1  f  State* ,  from  the  Eacamhta    to  the  ChirkawawL* 
(nttems,  umy  ;  pinna,  I'm.) 

Mtmrniim* rW^yiMiM.  II At.  Pr.-\  I  fl.  Sat  Ma*..  |m«,  .'.O,  tn„l  !»*»••«•  ~^~r~.-  Il~t.  ■ 
n-m«/««  ,ChickiMwha  Rivrr,  Kntcrprisr.  Mississippi  .  Tij-.  N  m  „~ij  »v<  "J at 
('••It.  Mai    ■     .!■■!•  i*  A  dn  rifcT,  Mlii»|*ii.  l!*».  \ivkI 

S-4r..p,»  r. «,•;«»«,.,  ||  a i .  In  J  >r>laii.  i  «t  l'l«h  N.  %  ,  !■■."».  .'?.  Mlatf  Mat*  f ■  r  ••/•".;>•■•■*»  sr— 
i  U|i|#>«1  in  \  4r->j  w 

49V  >OTKOriH   IVBtttTIMH*   v«nr»Mi 

din*  n*  » 

Head   1$:  depth  I  t*»  I}:  ovo  :i  to  4.     I).  7;  A.  11  :  scale*  <>-l"  to  :._•-*. 

teeth  2.  4-1,  U.      I  tody  citiuprf^Ned,  the  caudal  peduncle  long       Hravl  »«  -f 

•  "A  ■  ■  inj^ri-  >.  ■  f  If  ■  -  •;-■  !!•■■ !.«  fintii  V  ■■  T-  »n. »—» ■»    K-i<  r  »  .ih    •€.*-»»"■  f»   n    •■  •    a  «  ■   «  • 
lli« ■  r  ■  t»  /.»«  .  !'■•■  I'«m.Ii  !■  »i.l  N-i^  ( ■ .  ir«r...««i,  til*  U  •'-*•)!  |pt  In  I  v.a      .■••  .  •/ «  ».  •-•     •••  ■  *r 

|^f^r«-  i  a  ,    '  \  t-       • ,  •       ■  ■   «  «'!,•    If        I    Kv   .I,-,    W  ;*■      !*■!•    .,   «  «ri<  U«  ■tf«^~i«  !■■   I    i    ■■     ••      «-    „■  •       %..  - 

lh«*  Ark«ii«*p  Ui»»f    ••      ■  !'■■••  i mi  ,  liwiii   «n  IS** im|««iihili|i  ■  f  r^    *■    :.i|  »    •    ' 

thi*i- furnn  •••)■•!  t.- 1  •[-    .■•       V  >n  (.i- •  i*  >ui*!.i  r  •!  >l  |«Ur  fli«n  ••- <'«•  •i»>l**     ••;«^'-      »«t 

•  ■■!  >r*ti<'ii.  I  !.•■•  *t  t  •*— t  -  i.   ■•!■    •.»:  •{  |.tr*-i-1.i  ■!«|«i.i|*i  I  ■  »■  ll.f  ■:u.*.-|*'>  ■  K*rm  t«  »    '•■••••••^nw 

it  fr»- -jn^iil".  »  iht'nirl*-  ,'.■  ■  i  •.•■■  J*  •!!■€  »-••  Tin- r- •»!!.»  Im.»  i»t»»»'.  •(-•  ™»--j*»-  -««i.. 
lI'-Ai.-iko  ati<l  t'<     1  ■  !i>.-*mnv  i.  \ .  rt  •  .■»•        |1  !»•  I  «i»  lar*-  f  n*  ■■.» >i  *u  I  »i».  n.    ?•  ■  •:  ..»    t     • 

•tii-ti,  •»■  I  M.-  f"    «'    !.»«!•     '    "<     ''   »r«    "■    "|->: •    tt    in   tfi«   I.    rth   M.  1   »«-»l       <•■:•   «^«-    n>- '  • 

1  r ■  ■:■  t  fli*    "f-  •.!.■••■     .  I.    * .  »    r.    ..<  ■  r*^-     !  •(  •.    :  \    f|  '  |-  r  ll. ft'i  It]  •  «l    «■■«■«     »■!•■•    ».••■■■" 

•  li«rv  t  r  if--!  »  >  • '  ■■  |  f  •«  ■••  n.  *'■•  if^nrjl  (".ji",  l*rk  «tr»'  I  u-  lpfti  a.  '•*x  **«^  »" 
in  |-»ill-f.  ■>■  1  •'  •{'  I  !■■•  f  ?■  i  I  t->  f -■  >t  •'  '.."ii*li  |  r  •*!•  '^  i*  a*  •u,*f-«  »»*  •  ■•  ■  ■  —  w  I  - 
Iriitu •••  r  at.  :K«     »■■   I. \  i*   i.*       ■.'•••l»j  »••  •  !•.•■  n>il  I*  i iii     tli    f  r»n  •    i.ik  (.     at*---a*"« 

•  ■f  tli"  •  'hi"  »t.  I  M  i«-.«-i|  |  .  -  ■  j  ■  i  •••,  •      » tn   N  •*.    «  •  ii«u*''i  an  ••*J-  b*  '  •  !-».••  !.■■.■ 
a  •111*1 1-  r  i'j',1'    la  (•  *    !■       t  '     \:  *>  *      -.in  .  «!i    it  .  f  t  '  v  k  |'i(*i-'ti'.  1:1  tli«  t  :|a     ■  i»  •  •.  i  •■«• 
a  |.>t  lti-»  «»•  t«  r  .    r    !.%••!    '.  ■            ■•  .1   a-    1     »'.  »  T»  |  .    »l  • -*'  ■  rft    •  f»  ■  -1    Ki>>«t  a"-l     a  'l  i'it 
t|  |»  art  «-  rj  •!  -!       '  lr   "i'1      i      •■•»••    r»f'ii       It  l.i«  I'i*-  l>rk-'r  »i*    f  •  »..     w    »  •••? 
.|..-|.  |-»lt,    ii.lit!  .  t  ■■  a     •:   »        .   it1      r      •  !»■»."»  I    a   a  a'   i  tVf  •  if**!!'..  T   fit  J.>H         I  ■. '1*  ■- 

t  i-  r» ,  II.-  I  I*   V  •,     •  .*»  •        I  \-       f  !■-»'•    '     »    •    •»*'  r\%%   t-i  ■  t  •'»  I' rial i       #  r*   at  -1  f   *«p     • 
t  •  r>-  Hi  !.*f  ii.  r«*i!r,.         !       |     «i«-|M  •»■:».  r.    «*t-r     »•«*«  Jtl>*  *;  |»«kT*  f     t^aw  .m.»* 

-  •  ( til  It  l:.r  .■■■..  ...        .   ■  .  |«   »   ■  k-   t»  a  .1    '«al  •(•  t.  «b.l-    <^»n  fr  ca  Ii-  «*»• 

I  .   • !  i  •  i .  a  ■   I  n    t  ■  •  ■     ■  •   »         ■'*.■.     I   1 1  ■     ,  •  i«  ■  . .    !    * .  '    j .  •] 

■  I  »  »i-  i!      ..■■  •  it  »    -f    i  •■     f  •  r  a  '   !».■-    f.  run  m  !••  i't  Sf.-  ■■!  »mrf»t-»  -f  a 

l  .  „■  .    a>  l»i|?'»l  •;•■     ■«     »'        .  ':   n   -'i'   !]■     ■•      '  •     v  a*  \    •  ■»*»  \tJa  *«aW  +-  *     \    •  ^M  ^.  ■• 

,,     a  ■  'J  '■■'•.    N     •■■■■.■•■    ■  N     •  .«    ■     !■»■    t'ii    N    »•'■  tfJai  •wafla/ia««         KaMf      f  '.  ■  • 

K1  *t\.  »■    ••  T  ■   •>     .    -  I    .•  :     !  '         .   ■         ■  !     I  ■     ■■».      '   I'  ■    K    at.-  a-    t.    r  fc  -.1*.  ■■!  t».-  N -sa*      a     ! 

n  i.   I  k'.    ••!  fr   ■  .  f     •■     |  *■,■■..   ..•■      ft         f   .  .  . .. ...  m,  |    \rkana»*  ha»it*      tU**.+»% .-  • 

>--«/.».•  4.;  vt.,,.  t.  •  I  ■  .-  .  1  ■  '  '.  I  w  :),  |r  .*■;••  !■■■.  n  t  «|  Unl  1  ^  •»  a^a*  iafr% ^h*-«aU*av  a«  » 
■«•     r.i:-i     r«l.i   /i  ,1  I.,  ..|  a;  ,.  »r  i«,  i».  t'..  IV|\'.    \     ^    V^V>«»  ,\\.\Wi,\U^ 
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eonic,  rather  pointed.  Month  large,  moderately  oblique,  the  premaxil- 
lary  on  lerel  of  pupil,  the  maxillary  extending  to  opposite  eye ;  lower  jaw 
•omewhat  projecting.  Eye  moderate,  abont  equal  to  muzzle.  Scales 
closely  imbricated,  crowded  anteriorly,  about  30  before  dorsal.  Dorsal  fin 
high,  inserted  about  midway  between  vent  rale  and  anal ;  pectorals  not 
reaching  rentrals,  the  latter  to  vent ;  caudal  fin  long.  Coloration  dark 
•teel  bine  above ;  pale  or  silvery  below ;  a  more  or  less  evident  black  spot 
at  base  of  dorsal  in  front ;  the  fins  otherwise  all  plain.  Males  with  the 
anterior  dorsal  region  and  the  head  profusely  covered  with  small  whitish 
tubercles,  the  belly  and  lower  fins  being  of  a  bright  brick  red  in  the 
spring.  Females  very  pale- olive,  sometimes  almost  colorless.  Length  3} 
inches.  Minnesota  to  Western  New  York ,  ( Cayuga  Lake ) ,  North  Carolina, 
Alabama,  and  Kansas ;  generally  abundant  in  small,  clear  streams.  An 
ornate  and  excessively  variable  little  fish,  of  which  the  following  are 
recognizable  varieties. 

The  typical,  that  is,  earliest  known  form,  but  the  most  aberrant  of 
the  series,  occurs  in  Iowa  and  south  west  ward  to  the  Arkansas  Basin. 

498s.  NOTBOP18  UM  BRAT  I  LIS  UMBRATIL1S  (Girard). 

Head  4 ;  depth  3fr  to  3$ ;  eye  about  4.  D.  8 ;  A- 11 ;  scales  40  to  44.  Body 
short,  deep  and  compressed.  Eye  smaller  than  in  other  forms.  Lateral 
line  defiexed.  Male  steel  blue,  smutty  above,  a  dark  curved  bar  on  scapu- 
lar region ;  dorsal  black  except  at  base  mesially,  the  dark  spot  in  front 
obscure ;  lower  fins  all  dusky,  flushed  with  red  ;  females  very  pale  oliva- 
ceous, the  black  scapular  bar  usually  plain,  the  dark  spot  represented  by 
dark  punctulations.  Length  3  inches.  Arkansas  River  and  streams  of 
Kansas  and  southwestern  Iowa,    (umbra,  shade.) 


i  umbmtQiM,  Guard,  Proc.  Ac.  Nat.  Sci.  Phil*.,  1856, 193,  Sugar  Loaf  Creek,  tributary 
Poteau  River,  Arkansas.     (Type,  No.  73.    Coll.  Miillhausen.) 
tmribu  iMcidn*,  Girard,  Proc.  Ac.  Nat.  Sci.  1856,  203,  Coal  Creek,  tributary  South  Fork 

Canadian  River.    (Coll.  Mollhausen.) 
Mmmilmt  mgHgrismu,  Gilbbbt,  Bull.  Washb.  Lab.  Nat.  Hist.,  1, 1884, 14,  Shunganunga  Creek, 

near  Topeka,  Kansas.    (Type,  No.  36613.    Coll.  Cragin.) 
t BhtnpU  macroltj>idoht»,  *  Forbes,  Bull.  111.  Lab.  Nat.  Hist.,  1885, 138,  Illinois.    (Coll.  Forbes.) 
AhmnuOm$wmbratai^  Giraud,  Pac.  R.  R.  Surr.,  x,  260,  1858. 
wmbratiliM^  Jordan  &  Gilbert,  Synopsis,  200, 1883. 
lucidtu,  Jordam  &  Gilbkbt,  Synopsis,  249, 1883. 


•  The  following  is  Prof.  Forbes'  account  of  Notropi$  matrolepirtotn*  :  This  fish,  represented  by 
a  single  specimen  in  our  collections  from  Illinois,  closely  resembles  Xotrojti*  atripet,  from  which 
it  differs  especially  in  the  larger  scales,  and  in  the  entire  absence  of  any  blotch  at  the  front  of  the 
base  of  the  dorsal  fin.  It  is  elliptical  in  outline,  strongly  compressed,  its  greatest  thickness  being 
leas  than  half  its  depth,  the  back  making  a  uniform  curve  from  the  front  of  the  dorxal  to  the 
nostrils.  Length  2.1  inches,  depth  4.2  in  length,  caudal  peduncle  4.6.  Color  in  alcohol  plain, 
the  sides  somewhat  silvery,  the  opercles  brightly  so;  no  dark  vertebral  line,  but  the  ncales  u|K>n 
the  hack  and  upon  the  upper  part  of  the  sides  thickly  sprinkled  with  rather  large  circular  black 
specks;  fins  all  plain ;  upper  surface  of  the  head  a  little  dusky,  and  thickly  sprinkled  with  black. 
The  head  is  a  compressed  cone,  4.5  in  length,  upper  surface  convex  ;  snout  regularly  decurveil, 
3.6  In  bead;  mouth  rather  large,  termiual,  oblique  ;  upper  lip  opposite  the  middle  of  the  pupil ; 
maxillary  to  posterior  margin  of  nostril;  upper  jaw  3.15  in  head,  lower  not  projecting,  2.6  in 
head ;  teeth  4,  2-8, 4 ;  eye  large,  circular,  3.76  in  head  ;  dorsal  fin  1-8,  about  4  scales  behind  the 
rmirmJb;  mnmJJI;  sea/s  formal*  6-40-3,  19  before  dormh 
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Further  eastward  in  Illinois  and  Iowa  to  prairie  brooks  orc«r» 

4»H».  SOTKOPI*  t  BftlATIMft  ATIIM*  (l^la* 

Head   K\\  depth    I;   eye   4.     I).   7;  A.    II;   scale*  H-M-.      tv«i«     *•?* 
strongly  compressed.     Head  c<iiii|iaratively  pointed.  rjr  •malt.  •u.»**- 
than  muzzle.    Coloration  of  Imdy  dark  bluish,  without  trar«*  «f  i»fi  -■* 
bars;  sides  nut   silver* ,   the  scales  dusted    with  dark   punMa'at  ■*• 
dorsal  with  the  usual  hlack  *|wit  at  base  In  front,  smaller  thai*   ir.  ipt*** 
ru*  or  ar<ien» ;  :»  Mark  har  crosses  iU  upper  part:  anal  ci#U»rrd   La*  •.•.- 
dorsal,  with  a  black  a|M»t  at  base  in  front,  the  markings  paler;   *»tt-a 
fins  dnaky ;  male*  profuaeU   tuhermlate,  and  doubtless  rrd   in   •pf  *j 
Length  3  inches.     Southern   Illinoia  and  Iowa,     tmtrr,  Mark  .  »»•    f*—4 

l+tknrmi  *m|*«,  J<>mi»an,  Ball.   III.  Ub    2Ut.  Ilwt..  ii.   Vj.  1«7*.  atrsams  of  Ut<«*  Ml 

Johnson  counties,  Illinois.    (T«|»,  No.  I*  .-4ft     evil.  fort**  > 
Mim(M  WnfM,  JosiiAN  1  Gilsebt,  J*yn-«|»u»,  li#T.  |«<V 

Represented  throughout  the  Ohio  Valley  and  neighboring  rrgicm*  fc^ 
49Hr.  SOTBON*  t  VRBATILIH  LTTHBt  ftl'«  U^U^ 

The  central  type  from  which  the  otbem  seem  to  have  dnrrgrd  h-^i 
moderately  elongate,  the  depth  Ii  in  length,  the  female*  n«-arl?  "»  *?• 
large,  aliotit  3i  in  head.  Scale*  i*-47-3.  lk»rmal  with  a  «*<•&•  p. cj-i* 
black  s]M>t  in  front,  the  rest  of  the  tin  mostly  pale;  no  anal  •|»»t  I^tf.i 
3f  inches.  Ohio  Valley  aud  rivers  of  neighlMirmg  states.  !>»***».  t»U*-i 
oip(if  tail.) 

kmitt—rmbrv*,  KAri>u^(  i.  Mi   oh  ,  .'.jt  i»„ii.  Elkhorn  and  Kentucky  rivers    »_».■—*  ■  %•  i  • 

•l<«  nt««l. 
\^t..  Is'Urw,  Jm»v   l»f-      I      S    N*i     Mn-  .  l"l.   47*     Whitr   Riv*f     li±A~*r-    • 

Indiana.       T>|«.  \  ■    j>\l'>      ('    I  .1   t«Uh  A  •'■  |»:«al  ■ 
l/yjiti^fi* -ft|/t  mt  i,  i     .  i  .  l'i.-      \      N*i.  •»•  -    I'fnU  .  !»-T    |«i 

JtflMNt/w*  .fljfvrMIMt,    J.'fcl    l\    \     Ijlll'lkt,    "H.      |*l".     I    »T.    I"*..     I.     I     •»»»•    *..'»•      */•#-!    ••       I.A"        ••     '. 

Represented  n«»rtli\\  ;ir»l  l»y  tin*  deep  1mh1ic<1 

4UHd.   MUKOI'ls  I  HHKITII.I*  <  1  IMM  tTHAl.t  %    •'- ;-  »*-i 

Head  Ii;  depth  1:  .>«•;{•.     I)   * :  A.  U» :  scales  i*  It;  I.  t^th  -'.  1-4   . 
ftody  short,  M«mt.  rhuM»\ .  miMlrrateW  r«»mprc*4ed.  the  furin  rt-*rn.*.    l; 
that    of    I*tiH»  phiilt  t.        I  lt-:i«l    \ei\    fliiut.   deep,    us    greatest   •*r|»:  ♦.    !  J.  •*» 
fourth*  it"  length.     Siumi    tiiuiit.  »lmrter   than   e\e       K\»-  i^r^<  .  ij>  t    ••■ 
wide  as  the  uiteiorlut:il  Kp:»i  e.      <  n|«»r:iti«'ii  ilaik  MiikIi  al«^i  .  »,»!r-»   :  ■  •. 
si U fry;  male*   in   *pntii:   prufimeK    cu\er«*d    with  small   tuW-ri.r*.    i  .»■ 
Miles  and  liu^tM-.u,  lin^lit  i**\:  (lit-  l>.uk,  au<l  r^|N*«  iall\  \\,r   t«»p  >-f  *    » 
hrad,  of  a  <  Irai  ^).tu<  «»u-«  Mm   .  «ltir-.ii  1 1 ■   Ixith  *«'\r*  w  <tli   a  \x\£r    '■  a*  4. 
f*pot  at   tht*   li.iM*  hi   it*t   ;»iil«-n«'t    t.i\**.tlii^   »|h»i   aUiiit  as  Ur^t-  ««  c  »r 
dorsal.  :mal.  at.  *i  \  •■!•  t  i:»N  hl.t<  Wi*h  at  tip.      I^n^tli  '.'•  iiirhr*.      Kur:««! 
soiithrru  Whiimvii.  t-tf.     .  ^.  .I'lut'i  *•■-.■•    Ii<'a<l. » 

/.-.»..»■       ,-...»  .  :  ,s        r  \        S  .r     -<  s     I*1    '*.!■*'.    T  •,    Urns.  \  •  ■•     If  •  r* 

Wiuur.til'  I»,-      N        ".    -    7       •       .     II     .    v  ■      ;-    a     . 

•       :.•  «;h ■     .    I:      v       »    ;.      .  ■  1.  t      ■  1  ■  vrri*  r  -i    !•.:  r  '•  1  k 

•I      »■        ■*       •  'i  !  i  *  >  1  »•    "    I. «     t       »  «        !•      ■    •    ■♦-.!•  I    lUh.      1. 1 J    J    I  :•  *l— • 

.    11.;  itw  :   »i.  1    :**-•).  ;■  1      I:  •.  .«  1       t.«  t  ■  t!.i*  ctaua,  vr  !«•  a'-y  «i:.  ■-     *  -i.t 
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Represented  east  of  the  Alleghanies  by  the  slim-bodied 

498«.  NOTBOPIS  IMBBATILIS  IB  DENS  (Cope). 

Slender  and  brilliantly  colored,  the  depth  4|  in  males ;  eye  3i  in  head. 
Steel  blue,  the  fins  bright  red,  base  of  dorsal  largely  black.  Roanoke 
River,  Virginia.  A  beautiful  inhabitant,  with  Xotropis  cerasinus,  of  the 
clear  mountain  streams,    (ardens,  burning.) 

HfptUrpi*  anfou.  Cora,  Proc.  Ac  Nat.  Sci.  Phi  la.,  1867, 163,  headwaters  of  Roanoke  River, 

If  ontcomery  County,  Virginia.    (Coll.  Cope.) 
Lrwim-ns  arden*,  GCKTK*,  Cat.,  vu,  267, 1868. 
Ximnlm*  antra*,  Joida.v  A  Gilbeat,  Synopsis,  198,  1883. 

Represented  in  Tennessee  and  northern  Alabama  by 

498f.  NOTBOPIS  IMBBATILIS  FASCIOLABIS,  Gilbert. 

Body  usually  deep,  the  males  with  5  to  8  dark  blue  vertical  crossbars 
as  in  Xotropis  cerasinus.  Colors  brilliant.  Southern  bend  of  Tennessee 
River,  in  limestone  streams ;  abundant,  {fasciolaris,  with  small  cross 
bands.) 

SUrapu  nmhrnitti*  /atciotarU,  Gilbert,  Bull.  U.  8.  Fish  Coram.,  IX,  1889,  (1891),  148,  streams 
about  Florence,  Alabama.    (Type,  No.  42504.    Coll.  Gilbert  A  Swain.) 

Represented  in  the  Carolina  pine  woods  by  the  slender  and  pale 

498s;.  NOTBOPIS  UMBBATILIS  HATFTINFS  (Cope). 

Head  4£;  depth  5£;  eye  3$.  D.  8;  A.  11;  scales  7-44-8.  Body  slender; 
eye  large,  scarcely  longer  than  muzzle,  equal  to  interorbital  width. 
Olivaceous  above;  the  scales  brown-shaded;  a  plumbeous  lateral  band 
with  dark  points;  a  small  black  spot  at  base  of  dorsal  in  front,  preceded 
by  a  dark  streak  along  middle  of  back;  a  dark  spot  at  base  of  caudal. 
Males  with  the  snout,  cbin,  and  upper  half  of  dorsal  red.  Length  2} 
inches.  Neuse  and  Pamlico  rivers;  common  in  sandy  brooks,  with  Notro- 
pis  albeolu*.     (matutinus,  of  the  morning,  rosy.) 

AUmn*U»*  m.ihtiiHtt*,  Cope,  Proc.  Amor.  Phil.  8oc.  Phi  la.,  1870,  465,  Neuse  River,  Wake 

County,  North  Carolina.    (Coll.  Cope.) 
J&umihf  matmtinuA,  Jobdan  Jt  Gilbert,  Synopsis,  199,  1883. 
Notrvpi*  mntntimu,  Joai>A]f,  Bull.  U.  8.  Fish  Co  mm.,  vm,  1888,  125. 

Represented  in  tributaries  of  the  lower  Mississippi  by  the  deep-bodied 
498h.  NOTBOPIS  I'HBBATILIS  PI  XCTILATIS  (Hay). 

Head  4} ;  depth  41 ;  eye  moderate,  3.  D.  8;  A.  10  or  11 ;  scales  11-49-3; 
teeth  2,  4-4,  2,  with  grinding  surface.  Body  short,  deep,  compressed; 
back  elevated  in  front  of  dorsal.  Head  short  and  deep;  the  profile  nearly 
straight;  mouth  large,  quite  oblique,  maxillary  reaching  front  of  orbit. 
Scales  small,  25  in  front  of  dorsal.  Lateral  line  much  decurved.  Dorsal 
beginning  midway  between  muzzle  and  base  of  caudal.  Straw  color; 
silvery  on  sides  and  below  ;  scales  above  dark-edged ;  a  dark  dorsal  line ; 
a  dark  band  on  caudal  peduncle;  a  small  black  spot  at  base  of  dorsal. 
Length  2  inches.  Tributaries  of  Big  Hatchee  River,  northern  Mississippi . 
(Hay.)    {punctulatus,  speckled.) 
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Mtm—lm,   ymm.tmUtm,,  II Al,  |»r««      1'     It.  >•!     MlM.,    |M**.  >»,  TllKHMkM    SUvaf      a    «#.fr»*a*r 

of  the  Big  Hatchec,  near  Corinth,  M  taaisaippi      iTn*.  *•  r?l*>     «*»   aWj  . 
AfiMitto  jam.  (a/urMt,  JuatiA*  A  ttuataf,  HyuofOM,  IH,  I  WO. 

124.  ERICYMBA,  Cope. 

IWremU,  J'ort,  Prw.  A*.  N»l  Ho.  ItuU  .  |ma,  m.  itW*«l«i. 

Ilody  rather  elongate,  little  compressed;  maule  W«mmI  rrvs*ati.^*ri 
protractile.  Interopercle,  suliorhital,  and  deutary  Iwmea  rontaiu.t-f  '««. 
spicuous,  externally  visible,  mucous  channels;  lip*  tbtn.  bu  L*j -m 
Teeth  1,  4—1,  o,  without  grimting  surface,  booked,  tl.»  rdf**  *%t.r* 
8calee  rather  large;  the  lateral  liue  continuous.  Itorsal  tin  sW««*  i+*> 
train.  Anal  hania  abort.  Silvery  tlske*  of  small  niv,  known  at  «#«*<•  fi 
all  other  niinnowa  by  the  cavcruou*  hones  of  the  lower  |tart  of  lb* 
One  species  known;  a  curious  and  interesting  little  hah  of  tb*  laif*' 
creeks.  (/>*-,  an  inteusi\c  particle;  cm**,  a  cant);  in  si  1  cum**  u»  1A*» 
development  of  the  iiiucoiia  chanuels. ) 

itt.  i:ki<  YiB4  am  ATA,  <m- 

Head  4  ;  depth  "» ;  eye  large,  4  in  head.     1>.  * ;  A.  » :  scales  i-JD^J .  tssta 
1,  4-4,  0.     Ilody  fusiform,  rather  elongate,  little  comprturil,  the  bavrk  »a* 
elevated.     Head  ratlin  long,  somewhat  depressed  ahovr,  with  br**d  a*4 
prominent  intiz/le.     Mouth  rather  amall,  horizontal,  suhinferiur,  tbe  Immmt 
jaw  considerably  shorter  than  upper;  upper  lip  below  let  el  of  pep*: 
maxillary  not  rrachiug  to  rye;  d«*ntary  bones  dilated,  the  maroaa  ckaa 
nels  conspicuous.     Suliorhital  \  cry  broad,  silvery ,  with  an  r\e\  ated  fob** 
tiidinal    ridge  and   <aou«picuotia  croM  line*;  o|»ercIe  amall      Kma  aavt-. 
dorsal   over  vcnttalft.      Scale*,  moderate ;    lateral    line   ursrU    strait:. 
breaM  nrulelcs*;    l.'»  large  ncalen  ln-fore  dorsal.     Color  olivaceous,  rather 
pale;  aide*  bright  nilwry  with  Mtuah  rrilectioiia;  a  datk  d«>r«al  atreak 
conspicuous   |HtHt«'iiorl\  :    lin*  plain:    ma  Ira  without  tut*ercle«  iff  brifit 
colors.     length  H  to  .">  nirhr*.     Michigan  and  weatern  rrub««l»aaia  U> 
Kunaas  and  southward  to  WeM  Florida;   h»cally  \ery  abundant      Was 
of  the  nmnt  remarkable  of  our  little  minnow  a.     (»«<«d,  rberk. 

/>f*Mti  f*.".ifi.  r.-ri,  Vr>*     A'     N*t    M    I'l.i.a  .  WA  ■».  Kttkiminitaa  Rive*    wtHi't 
Pennsylvania,  a  tnl  jtary  of  the  Mor.ongahela     i« "...'!  <*<•{•      i     n,  <  «jf   fs«.»    an; 
Iw-ft;  <jr<*tHK>,  t  ^t  .  *i!.  K»,  !•».-,  J   at-i*  A  ••uaiar.  fib  |*t«,  J<  l**i 

125.  PHENAC0B1US,  tope, 

i%wn  i.i^  in,  »  •■!  I,   l'r  •       \        N.it     •»■  1     I'fi    !•  .    1  —",    ",     fnrrfBi*, 

Si»- » <•■■■•,«■«  i-  ■    II  •>  ■!•■:.'■  "    ««.r»    Wi    rr  .  I   r  |»7»»     I»T1  .41".    »-y»'*^*»» 

|iod\  rloii^ut*-.  httlc  (Miiipr«*fW4Ml.  H«*ad  uiodrrate,  subterete;  mootk 
inferior,  tin*  )<»\\«r  !:p  tlnn  nu^ullr.  hut  rnlargi*d  into  a  dr«h\  l«»l*  ub 
ca«  h  mill'  t«»wanl  tt.«*  an^lr  of  thr  mouth,  thu*  presrutlUK  a  aa|vtnrLsl 
rrM*uiMaucf  t<»  tli.it  <>t'  J  f'";l<"*um,  with  which  the  jgrnna  haa  prot«aMi 
rrrtl  atlimt  it  •* ;  n|.jM-r  lip  \%:th  a  i  al!oii«  r«»%oi  1114*  within  ;  dentar\  Uiqm 
di^tiiict.  r\fi-pt  at  •»>  11.  ph\  -.-.  No  hailifl.  t'p|K-r  jaw  protra«t.>  TertL 
4-4,  li«M»knl.  w  itl.Miit  ^riml:ii^  fniriarr.  S<-aU'a  rather  amall :  lateral  It na 
cotnpleto.     I>ort*a!  tin  m  front  of  \t*utrala:    aual  basis  abort,     latbaiua 
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extremely  wide.  Intestines  short;  peritoneum  white.  Small  species, 
with  the  aspect  of  young  suckers.  (efvaf,  deceptive;  /?<of,  life;  the 
appearance  of  the  fish  suggesting  an  herbivorous  species  with  long 
intestines,  which  it  really  is  not.) 

«.  Scales  moderate,  42  to  63  in  the  lateral  Una. 

6.  Breast  scaly  ;  no  distinct  spot  at  base  of  caudal.  txbitulus,  600. 

a*.  Breast  naked ;  candal  spot  rery  distinct. 

e.  Scales  in  lateral  line  49  to  53,  their  outlines  blended.  mhubilm,  601. 

ce.  Scales  in  lateral  line  43  to  46,  their  outlines  emphasised  by  dark  edgings. 

scorirsB,  602. 
•a.  Scales  small,  about  SO  in  the  course  of  the  lateral  line ;  breast  naked. 

d.  Body  rery  slender ;  base  of  caudal  with  a  distinct  black  spot.  u&anops,'  603. 

M.  Body  moderately  slender ;  base  of  caudal  with  a  vague  dusky  blotch. 

CATO8T0MUS,  604. 

600.  PHEHACOBIUS  TEBBTULUS,  Cope. 

Head  4f;  depth  4f ;  eye  large,  high  up,  3i  in  head.  D.8;  A.  7;  scales 
6—43-5;  teeth  4-4.  Body  slender,  little  compressed,  the  back  not  elevated, 
the  candal  peduncle  stout.  Head  stout,  the  muzzle  elongate,  obtusely 
decurved,  heavy.  Mouth  small,  inferior,  horizontal,  the  maxillary  not 
reaching  to  eye.  Isthmus  wide.  Breast  scaly.  Lateral  line  nearly 
straight.  Pale  yellowish ;  the  scales  above  dark-edged ;  snout  blackish;  a 
plumbeous  lateral  band ;  fins  plain.  Length  3i  inches.  Kanawha  River ; 
not  common.    (TeretuluSj  an  old  name  of  the  Red  Horse,  Moxostoma.) 


fcrstaJat,  Cops,  Proc.  Ac  Nat.  Sci.  Phila.,  1867,  96,  Kanawha  River,  Egglcston 
Springs,  West  Virginia.    (Coll.  Cope.)    Jordan  6  Gilbkrt,  Synopsis,  204, 1883. 

Ml.  PHENACOBIUS  M1RABIUS  (Girard). 

Head  4};  depth  4};  eye  large,  4  in  bead.  D.  8 ;  A.  7 ;  scales  7-48  to  52-5. 
Body  moderately  slender.  Head  short,  rather  blunt  anteriorly.  Mouth 
small,  the  maxillary  not  reaching  to  eye.  Pale  olivaceous ;  a  silvery  lat- 
eral band  and  a  conspicuous  black  spot  at  base  of  caudal,  smaller  than 
eye ;  outlines  of  scales  blended,  not  emphasized  by  dark  edgings.  Fius 
pale.  Length  3}  inches.  Illinois  River  to  Arkansas,  rather  common  in 
sandy  streams ;  specimens  examined  from  the  Illinois,  Des  Moines,  Osage, 
Missouri,  Arkansas,  and  Sabine  rivers.    (mirabilit,  wonderful.) 

SnyiossMm  surubOe,  Giea»d,  Proc.  Ac.  Nat.  Sci.  Phila.,  186C,  191,  and  Pac.  R.  K.  Surv.,  x, 266, 1868, 

Arkansas  River,  Fort  Smith.    (Coll.  Shumard.) 
F%maccbiu$  mtnioite,  Jordan  A  Gilbert,  Synopsis,  205,  1883 ;  Jordan  &  Mckk,  Proc.  U.  S.  Nat. 

Una.,  1885,  6. 

602.  PHEHACOBIUS  SCOPIFEB  (Cope). 

Head  4  to  4± ;  depth  4} ;  scales  6-43  to  45-5.  Very  close  to  the  preced- 
ing, differing  so  far  as  known  only  in  the  larger  scales,  the  outlines  of 
which  are  sharply  denned  on  account  of  dark  edgings.  Caudal  spot  dis- 
tinct. Illinois  to  the  Rio  Grande,  about  as  abundant  as  the  preceding, 
perhaps  more  widely  distributed.  It  is  possible  that  this  form  represents 
simply  the  extreme  of  variation  of  P.  mirabilu.    (scopifer,  bearing  a  stem. ) 


Cofk,  Hayden's  Oeol.  Surv.  Wyom.  for  1870,  (1871),  440,  Missouri  River, 
near  St.  Joseph,  Missouri. 

ttrttubu  iiosfenuu,  Nelson,  Bull.  111.  Lab.  Nat.  Hist.i,  1876,  46,  brooks  of  McLean 

County,  Illinois. 

•coptfenu,  Jordan,  Bull.  Hayden's  Goo!.  Surv.,  iv,  6ft>,  1878. 
iapmrt,  Jobdah  4t  Gilbert,  8/nopaie,  206,  1883. 
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&•*.  MrtsroBira  r  n*ar%,  •  1. 

Head  4|;  depth  *»;  ey*:tf.     I).  H;  A.  7:  scales  7-tt*-«».  t*rtk  4-4      Iwg* 
Yery  slender,  little  compreAsed;  hark  not  elevated,  caudal  |«4%*»«  *   **+t 
and  slender.     Head  long  and  rather  idender.  flat  ahme,  the  mnu\~  !>?*■»< 
blunt,  And  projecting.     Mouth  entirely  inferior,  larger  than  ia  iU«iw 
specie*,  with  conspicuous  lips.     Kye  large,  placed  high,  heiiiLd  s**44~  . 
head.    Scales  small,  24  in  front  of  dorsal.     Lateral  line  straigLt      fw**» 
and  middle  line  of  belly  naked;  width  of  isthmus  half  Ut*git»  «f  I  *»r 
Fins  small.     Color  pale  olivaceous,  with  a  distinct  dark  •!-•!  al  »••*»   •■' 
caudal.    Up|»er  Tennessee  Ila*in,  rather  common  id  ri%er  ebaaa*}*    •»»*. 
ending  brooks.     (•».**%'*,  sky  :  «<•»  •}*«*:      atarga/er  » 


1.  (V»r>,  rw  A*.  N*i  *»i  l*biu..  l-rr.  v.  ttoUte*  fttv«r  |»:tvi^  >  ■ 
finis;  <C«II.  <'uj*t .  J<'iM«  A  <fit»i>T.  tysofBto  H^  l«j.  J-.  *»*•  Sv*^»  »  •  r«« 
t'omm..  Tin.  1kw>.  14«. 

*#4.  PMUfAI'OBIt  tt  <  ATOHTOIH.  J  -rU* 

Head  4f  to  :»;  depth  5}  ;  eye  3}.     I>.  H;  A.  7;  scales  7-*^i     t«*rtfc  4-4 
Ilody  rather  slender,  nearly  terete,  scarcely  compressed ;  bark  t*<>t  #>«  *4*4 
caudal  |»eduncle  stout.     Head  deep,  the  nio/rk  blunt  and  r«#*««.  tW 
cheeks  tumid.     Mouth  small,  inferior,  altogether  below  le*e|  of  eye.  ta» 
maxillary  barely  reaching  nostriU;  lips  much  thinner  than  in  /'   •#«•»*• 
Eyes  large,  high  up,  behind  middle  of  bead.    Scales  mnall.  thin.  luumi% 
imbricated;   back  and  l>elly  ncaled ;   breast  naked.     Lateral  lisesfsr.i 
straight ;  22  scales  in  front  of  dorsal.     Kins  all  small      Widtb  *>(  .•tta«« 
2\   to  3  in  head.     I'ale  oh\  aoeou* ;  white  helo*  ;  a  •il\rr>  latrra!  t*:,-* 
underlaid  by  dusky,  which  forms  \a£iie  blotch  at  Inmt  i»f  ca»«1»!     t«»*t 
duste<l  with  dark  stacks:  top  of  lira*!  black;  a  \ell«iwi»h  \crtet.r*;  .  t<* 
Length  4  inch™.     Alabama  ItaAin.  father  common,      t  sfo»f#w««.  *»uckir 
which  it  much  resemble*  > 

/^flM-^wini/^HN-*,  J   '.uv    Ann     l.»      N*t     II '-•     V     1      1«*».     *:.   fctuw**    •- S  Q«**» 
naula  rivers.  Rome    Ororgia        I'l*.  V»    1"**».     •    '!.  J<ri*u  A  «»i  »--•.        J   »»••  • 

126.   EVARRA.  W«Nilman 

JQnvto,  W»LHt«,  lli.il    I     .*    r.*'i  <    ■rani  .  in.  |«'»l.  M*i        I-  •!.  •••     «v*-^«m» 

llody  long  and  low,  formed  a*  in    /mr<«M,  Mibterete  and  <«>»**rt«d  *  tl 
rery  mmail  »cale*.      Head  small,  Iduntmh  and  thick  at   tip     r.-    itli  %*m 
smsll,  terminal.  obh«|iif ,  without   harl»eU.  the   lip*  thicki*h  .    f.«    upp»; 
jaw  protractile,  but  not  much  mo\ahle.     K\e  moderate ;  i»tln^.«  iin«!»? 
ate:  latenil  hue  complete.     l>«»t>:»l  low.  inserted  rather  posterior  \  .  an* 
small   and   nhort.     Teeth  small.    1-4.     Intentinc  about  a*  long  **    U»l» 
One  *|MH-iei*  known,  imm  Miino      .  tlrarra,  an  Indian  name,  "  u-aker  ••! 
god*  in  land*  l»e\o!)d  tin*  «»ea 

:*o:..  It  4KK4  I.II.I.M4XM.  W  .*'*u*u 

Heail    4f:  depth   ."»•  :  »iiout   '.'■';  in  heail :  eye  <imall,  4.      1»   ^;  A    7:  wale* 
alnnit  17-XK_it»,  teeth  4-1;  inteM.nea*  h»ng  a«  ImmIv       IUmIv  long  ai*d  l<-w 
nubt«Tete,  !tMikm^  like   u^mall  mh  k»r :   head  «ma!l.  the  »nout   sr«trrw*t'» 
truncate,  the  interoiltital  Apace  l»roa«l  and  t)atti*h;  mouth  abort,  must!} 
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anterior,  the  maxillary  not  reaching  to  eye ;  premaxillary  protractile,  but 
not  much  movable;  lips  somewhat  thickened ;  scales  very  small,  those  on 
belly  and  before  dorsal  minute;  lateral  line  complete,  decurved  anteriorly ; 
fine  all  very  small,  the  dorsal  slightly  behind  ventrals,  its  tip  not  pointed; 
pectorals  short,  reaching  about  half  way  to  anal.  Olivaceous,  belly  sil- 
very, sides  with  a  rather  faint  plumbeous  lateral  band  ending  in  a  small 
black  caudal  spot;  a  darker  dorsal  stripe ;  fins  all  pale.  Length  3  inches. 
City  of  Mexico ;  here  described  from  one  of  Mr.  Woolman's  types.  (Named 
for  Dr.  Carl  H.  Eigenmann.) 


Woolmaic,  Boll.  U.  8.  Fish  Comm.,  xit,  1894,  May  3, 1894, 64,  City  of  Mexico. 
(Type,  No.  45571.    Coll.  Woolman  *  Cox.) 

127.  TIAROGA,  Oirard. 

lionyo,  Gi&ard,  Proc  Ac.  Nat.  Sci.  Phil*.,  1856, 201,  {cobitu). 

Body  decidedly  elongate,  having  the  form  of  a  loach  (Cobitis),  subfusi- 
form,  little  compressed  and  covered  with  minute  scales.  Lateral  line 
oomplete.  Uead  small,  subcorneal,  depressed,  the  mouth  very  small,  ter- 
minal, oblique,  without  barbels,  the  lips  fleshy  and  the  premaxillary  not 
protractile.  Eye  moderate.  Isthmus  very  wide.  Dorsal  inserted  slightly 
behind  ventrals,  the  fin  high,  its  first  rudimentary  ray  somewhat  enlarged ; 
anal  with  short  base.  Teeth  very  small,  apparently  1,4-4, 1,  and  without 
grinding  surface.  One  species  known,  a  very  singular  little  fish  from  the 
Gila  region.    (A  coined  name.) 

506.  TIAROGA  COBITIS,  Girard. 

Head  4};  depth  6;  eye  3}.  D.  8;  A.  7;  lateral  line  65.  Teeth  without 
grinding  surface,  1,  4-4, 1.*  Maxillary  falling  far  short  of  eye,  4  in  head; 
lower  jaw  included.  Eye  moderate,  high  up,  midway  in  head ;  isthmus 
very  wide.  Lateral  Hue  nearly  straight.  Body  olivaceous,  with  dusky 
specks  above ;  a  black  spot  at  base  of  caudal.  Length  2£  inches.  Rio 
San  Pedro,  a  tributary  of  Rio  Gila;  only  the  types  yet  known,  (cobitis, 
the  loach,  a  European  fish  of  similar  form.) 

JSaroga  eot>tii»,  Girard,  Proc.  Ac.  Nat.   Sci.  Phila.,  1856,  204,   Rio   San  Pedro,  Arizona. 

(Coll.  Clark.)    Girard,  l\  S.  Mex.  Bound.  Surv.,  Ichth.,  60,  1859. 
Uwewcm*  cvbiti*,  GCnthkr,  Cat,  tii,  247,  1868. 
Cfafa  cvbit**,  Jordan  A  Gilbert,  Synopsis,  170, 1883. 
lWopu  cootlta,  Jordan,  Proc.  U.  8.  Nat.  Mua.,  1885,126. 

128.  RHINICHTHYS,  Agassi*. 
(Black-nosed  Dace.) 

Arygrrw*,  Hrckel,  Ruaveggern  Itaisen,  1, 1040,  1843,  {atronasu$),  name  preoccupied  in  Entomology. 
Hkmtchtkyn,  AOAS81Z,  Lake  Superior,  3&i,  1850,  (atnmamt). 

Body  rather  elongate,  not  much  compressed.  Mouth  small,  subinferior, 
the  upper  jaw  not  protractile,  the  upper  lip  continuous  with  the  skin  of 
the  forehead,  forming  a  very  broad  frenum ;  a  small  or  minute  barbel  ter- 
minal on  the  maxillary.  Teeth  mostly  2, 4-4, 2  or  1,  hooked,  without  grind- 
ing surface.  Intestinal  canal  short.  Scales  very  small ;  lateral  line  con- 
tinuous.   Dorsal  fin  inserted  behind  the  ventrals.     Anal  basis  abort. 

•Not  1,  3-3, 1,  aa  stated  by  Girard. 
V.  29.  A. 21 
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Colo  nit  ion  dark,  the  males  rosy  in  spring.    Active  littU 
mountain  springs,  the  species  very  difficult  to  distinguish. 
<X^*tt  n»h  t  the  snout  being  prominent. ) 


•  »■» 


a.  Snout  loaf  sod  proaiinrol,  pru)«rtlBf  ftotettf  twj—4  Dm  awwta,  ***>«•  i»m  »»s«wa  *  •*" 
ia  adsll ;  bartwl  r«id«-nt. 

4.  Scale*  14-06  $  to  14.  *  •« »*» •*  a.  se- 

tt. *c*>»  S-40-7.  «•  •   m 

a*.  Boost  awaVret*.  prating  litiU  bryaaa1  taaaajali  ami*,  Iwlaafta  |»t  umm 
twrbal  sUnutr  ««r  ot*ulete.  *r  < 

M7.  IHIXK  HTHTH  <  ATA1ACT  JC  (Ctartw  A  Yafa**l 

(Losa-saat*  I»ACB.) 

Head  4  ;  depth  5 ;  eye  2  in  tnouty  5  in  bend.  D.  H ;  A.  7 ;  snl—  1 1 
(63  to  68);  teeth  2,  4-4,  2.  Body  elongate,  little  comprint,  not  tki 
Head  long,  the  muzzle  flattened,  narrowed,  and  extremely  prueaiawwt.  taw 
month  being  entirely  inferior  and  horizontal.  Eye  nearly 
lathmus  wide.  Barbel  evident.  Pectoral  fin*  enlarged  in  maJea.  Ii 
tion  of  doraal  nearly  median.  Color  olivaceous,  paler  below ,  w  it*  ami 
one  dusky  punctulations  ;  the  back  often  almost  black  :  some  ot  taw 
tuoally  irregularly  darker,  producing  a  mottled  appearance;  no  distinct 
black  lateral  hand:  young  specimens  with  a  dusky  lateral  shade:  a  black** 
•pot  on  the  opercle ;  males  in  spring  with  the  lips,  cheeks,  and  lower  as* 
crimson.  Length  f>  inches.  New  England  to  Virginia  and  Witrubn&  iu 
varieties  ranging  to  I'tah  and  the  Columbia  Basin,  frequenting  rUsi  a±.<! 
boisterous  streams  and  rock  pools,  (rafaracto-.  of  the  I'atara*  t.  the  on* 
inal  type  being  from  Niagara  Kails.) 

ft.At»r4i.t"wt*,  (*t  ma  A  Vtii«<  ir««a«,  «vi,  3I\  IMi.  Niagara  Falls  *  ■  •  M  VJ*«r- 
Ltfan*v«  MmJIU,  Aiftt«,  J  win  lk»t  •*«  Nat.  Ilt«f  ,  n .  1*4  .  -V*.  Welt  Hartfe?  J  Cass 
itktm»  Ktkft  *~tr  **■+,%*•;  A«t*»u.  I  *J»r  >u|«rt>.fl  .'.'4.  l»Vi,  Lake  Superior      iT?|»    >.    at: 

&  «lM«nA!l<  r,  1  »  T>»  1"  .  oUn-m  :«•»  •■mi!«r.     «;r»Tut*.  r»l  ,  »n,  !r>   la»* 
.|r.yjrrrw«  ».M»f»i,  r.«fi,  ■ "»  |-r.  lVi.ti    n- II,  1**.* 
Ilkim*-  klhf  m-imt-i,  dlATMlk,  •  *••  ,  \  n,  1*'»,  W* 
rWtf><Arfcv  « -i«  tr  •  ;«.  «t-  «tnir,  •"«!  .  %  ii,  IT',  W« 

JfAiat.  4/Ay*  .«*Mr  .  r*.  J    bi  t«    A    ••IDC    T,  Stn-  ;«|*.  .""7,  1»<J 

Represented  in  the  K<»<-k\  Mountain  region  on  U»th  aide*  of  the  di  tide  b* 

io;«.   KHIMI  HTH1H  <  4T4KMTK  DIM'tH    <iirvl 

Head  4  :  depth  .'•  to  :•«.     I>.  *;  AT;  acale*  11  or  12-^3  to  "«-^  tt»  U 
lifHly  elougate,  not  *  l»-\  ated.     Head  long,  the  inn/ 1 Ie  h»r  g  and  projecting, 
an  in  Ji.  tatnractii ,  hit  rut  her  »har|H*r.     ltarl»cl  evident,  but  •mailer  thai, 
in    /»'.  o.-ftirndii.     In-rrtioii  of  «lo;«:i]  a  little  farther  back  than  ta  r*t+ 
ractit,  lN'iiig  u^'ialU  in  dwa\  tut  wren  noitnl  and  bxM*  of  caudal      >t'.\rrj. 
darker  aiMi\r  :  .»  du«k\  lateral  f»ha«l«a,  at  leant  iu  the  >oung :  na!rslarfe!v 
rosy.     Length  ■*-  m<  !  •  <*.     Hi  a«lw  ;it«  t«»  of  the   Miaj^iuri.  l*!atte,  Arka&%aa 
and  Kio  (*raiiilf;  »!•>••  throughout  th«  Co'uiubia  ba*in,  aud  in  tributaries 
of  <  first  Salt  I.ik.  ,  :h«-  .loril.ui.  I'roxo,  and  I  War  mem,  with  the  sprcMW 
of  .i/KM  ••/•*,  x«hi«h  it  <:>-m   >   r«  M'liihles  ;  ahiiudaut  IU  swift  brook*       tiai- 
/t*.  swrel.  firat  taken  in  Swe«*l*aleT  H\\ei.\ 
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Argtn  — «  dbfcw,  Oirasd,  Proc.  Ac.  Nat.  Set  Phil*.,  185G,  185,  Sweetwater  River,  Nebraska. 
(Typo,  Xo,  11©  (SOtZS).    CoU.  Bowman.)    Josdax,  Bull.  U.  8.  Fish  Comm.,  ix,  1889,  8. 

atanffoMu,  Cope,  Proc  Ac  Nat.  Sci.  Phi  la.,  1864,  278,  Kansas.    (Coll.  Hammond.) 
Cops  A  Ya*sow,  Zool.  Wheeler  Surrey,  r,  644, 1875. 

naawMoafamM,  Cope,  Amer.  Nat,  July,  1879,  441,  tributaries  of  Rio  Grande  in 
Colorado  and  New  Mexico.    (Type,  No.  17084.    Coll.  Yarrow.) 

•cWio,    Gasman,  Science  Observer,    1881,    68,   Northeastern    Wyoming    and 
Montana. 

iafeac,  Gasman,  Science  Observer,  1881,  69,  Bear  River,  Ogden,  Utah  ;  scales 
below  lateral  line  about  14. 

tfafa*,  Jobdax  &  Gilbxxt,  Synopsis,  885,  1883  ;  Etxrm axx,  Bull.  U.  S.  Fish  Comm., 
xi,  1891,  (1892),  42. 

wmxMtmu  and  tnaumtmUxmm$,  Jordan  A  Gilbxbt,  Synopsis,  207,  1883. 

608.  RHINICHTHYS  8IHC8,  Gannan. 

Head  4£.  D.  9 ;  A.  8 ;  scales  9-60-7.  Head  depressed  above  and  in  front 
of  ejes;  snout  rather  broad,  thin,  little  projecting.  First  ray  of  dorsal 
midway  between  eye  and  base  of  caudal.  Clouded  brown,  a  dark  lateral 
stripe,  bordered  above  by  a  silver  one.  Coahuila,  Mexico.  (Gannan); 
not  seen  by  us.  (simus,  oifio<,  blunt-nosed,  an  epithet  early  applied  to 
8ocrat©s.) 


mnu,  Gasman,  Science  Observer,  1881,  61,  Coahuila  ;  Jobdan  St  Gilbert,  Synopsis, 
898,1883. 

f09.  BH1NICHTHT8  AT  RON  ASUS  (Mitchill). 
(Black-nobbd  Dacx.) 

Head  4;  depth  44;  eye  1$  in  snout,  4}  in  head.  D.  7;  A.  7;  lateral  line 
64;  teeth  2,  4-4,  2.  Body  moderately  elongate,  little  compressed.  Head 
moderate,  rather  broad  and  flattish  above.  Snout  moderate.  Mouth 
small,  horizontal,  subterminal,  the  lower  jaw  included ;  barbel  minute 
but  probably  always  present ;  upper  lip  on  level  of  the  lower  part  of 
pupil ;  maxillary  not  reaching  nearly  to  eye.  Eye  small,  nearly  median. 
Fins  rather  small ;  dorsal  fin  well  back,  its  insertion  about  midway  be- 
tween nostril  and  base  of  caudal.  Scales  quite  small,  somewhat  embedded. 
Color  blackish  above ;  some  of  the  scales  irregularly  darker ;  a  black  band 
passing  from  snout  through  eye  and  along  sides  of  body  ;  a  paler  streak 
below  this ;  belly  silvery ;  males  in  spring  with  the  lateral  band  and  the 
lower  fins,  and  sometimes  the  whole  body,  bright  crimson  ;  males  in  late 
summer  with  the  lateral  band  scarlet  or  orange,  the  red  color  growing 
fainter  later  in  the  season.  Length  3  inches.  New  England  to  Minnesota, 
Northern  Alabama,  and  Virginia;  very  abundant  in  clear  brooks  and 
mountain  streams.  Excessively  variable,  running  into  several  varieties, 
the  extremes  of  which  seem  like  distinct  species,  (ater,  black ;  natus, 
nose.) 


Mitchill,  Trans.  Lit.  and  Phil.  Soc.  N.  Y.,  i,  1815,  460,  Wallkill  River; 
brooks  of  New  York;  Mitchill,  Amer.  Monthly  Mag.,  i,  1817,  December,  289. 

viUahu,  Raiikks<jux,  Amer.  Monthly  Mag.  I,  1817,  121,  December,   Hudson  River 
above  the  Falls. 
Rkimickihf  attmamu,  GPxthkb,  Cat.,  m,  191,  18CH;  Jordan  &  Gilbkkt,  Synovia,  208,  18K3. 
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Represented  in  the  Tenueaaee  llaain  by 

BHIMC  NTHM  ATBliSJIlim  rMTBtft  nw»e-f » 


Head!;  depth  4f;  ey*  5.   I).  7;  A.  6;  ecaleai";  teeth  2.  4-4.  2      *•?• 
•imiUr  to  H.  tttronaaum,  hut  tianally  rmther  atooter,  lb*  erafew  mm>i    1  w 
barbel  more  dint i net,  thr  head  a  little  eborter.  the  upper  ja*  «-,?•  p-  . 
Jectiug,  and  the  coloration  eomew hat  different.     Hack  uImwim    *»>-■  1 
mot t lrnl  with  darker;  mdea  with  a  rather  faint  bruwmah  band,  mar*  -.— 
above  and  below  with  creamy  yellowish  ;  a  dusky  Mulch  in  the  ■c.-M** 
the  bane  of  the  doraal  tin  :  male*  with  the  pectoral  fine  enlarged.  At!  «  ■ 
the  lateral  liand  may.    Length  3  inchea.    Teftpwin  Uaam  .  >l/oL.Uti    l 
clear  brouka.    {croceuM,  eaiYmn  color.) 

tnnkMm^w,  Hroaia,  Pruc.  Hurt.  *.<.  Sat-   IIM-,  Jaly,  IMV  4*.   F !•#*•«•     A.«ft«n.» 

tc«n.  ChM.  a.  ll«t»u.) 
IkMrklfiiJtaH,  AuAMii.  Anwr  J. -urn.  *>i.  Art*.  UM, 1*7.  Huatavill*.  AUb*m«    •.'•••■• 

Cat.,  tii.  iwi,  lafe ,  Jmbiiav  A  litiataT,  Hymta*\  VM.lMfl 
^taiirAfiyi  UAwb  <!*■■*».  ftrtw  <««rr»rr,  H»l.  *».  "IWmlta  H-«>  I  >.     CUac*  *  »tf 

Replaced  northwestward  by 

Mta.  BHIXIf'HTHTH  ATftOSAHtH  LHUTI*   «•*- 

Mnch  like  var.  crocm*,  the  coloration  mottled,  the  lateral  hat»d  **\mu—u 
the  month  more  inferior,  with  ahorter  and  wider  cleft.     }'.}•  ."»  it  L*«»! 
depth  5  in  length.     Insertion  of  doraal  midway  between  nostril  aad  '»a*» 
of  caudal.    Scalee  iW.    The  common  fotm  in  the  lake*  and  hru»k«  «f  M^  i 
gaii  and  Indiana,  and  probably  of  Wiecoii»iu  and  Minnesota,  alw* 


Hkimt.ktkflmm.uu;  i:.rt,  FW.  \-    N*l  Sri.  I'L  1 1*  ,  |*m.  -*T».  Groaae  Ulc    Mich.<»= 
Prof   l'»i  i 


Represented  in  the  prairie  *treain«  by 

SOtc.  KHIMIHTHIS  4TKOMM*  ICLtlfcftl*     I 

Similar  to  eiibnpecien  <TiMna«,  Imt  the  jawa  nearlt  equal  lle*«J  t»n.»*<! 
narrowed  anteriorly.  Scale*  ll-"n-*.  llluioi*  ami  !<•«»,  i«t[j*|»  ili£  • 
tingiiiahahle  from  lunittum.  >  mfU,ujn*.  generic  name  of  the  tuikrt.  frv 
ita  color  f) 

kkmt-ltky  m*U**/r.»,    \.k**\t,    \m>r    J  urn    n  i    Ait>.   I  <"»*.  V.7,  Bur  hog  ton.  !•*•■ 
I»r    Kau*ti.<     J -ki  4>  A  < in  mat   jmi,  |»i»,  **»•    |«o. 

129.  AGOSIA,  (iirard. 

J/«»i.  iitRAtr,  Vr  -  .  A     Nit   •»•  i   I'f.iti  .  1»  ■*-   |im  .^  t^.^M^i 
.lj---j-».  '   -ii.  Il-i»  !■!.■•  «•*■".  »■:■*    M   ni    •  r  l""l.  iTi,  1»TJ.  .  f»i*pi-*i 
!>!#•»■■.  i,  1  ■  ir,  /--■!    Wk-'-r'-    ••-    :    >i.r»     W     1  ••!!■  U.  r  .  1.  •-!».  IO,,    *  !«•■»■ 
£|4f»iii«.  J    kl  i«.  |1uM    !!-»»  I   i    ■  <t-     :    *ur«     Tti      n.  !•"•.  T«*..    ><#«m 

Thin  genu»  «litl'«-t«  !'r.-m  /;Aini<ArAy.  only  in  having  the  prrmAiiHari*"* 
pn»tracti]e.     Kvrti   tin-*  rliaimtrt   »Iimu»  a  din|MMtition  U*  «i:»ap|w-*r   ^» 
degreeM,  aa  many  BjHTiim  ni  o!  .|.;«»-i.j  ytirrutei  |mmm**m  a  narrow  frn.  :» 
winch.  howe\er,  i-»  <h-tM.it   f'r ■•■■!  the  wry  broaul  frenum  «if  /.*•■••  i:««f 
In  form.  ap|H*aratire.  ;i!nl  li.il»it«  the  two  gmupa  agree  |*erfertl« .  a!!  thr 
■|M*cie«  inhabiting  mountain  stream*  uimI  ^prlllg•.   Hock)  MouAtAin  rr^ii'i. 
(A  coined  name  without  meaning.) 
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Apocope,  («uro«oin),  a  cutting  away,  from  the  imperfect  lateral  line): 
a.  Teeth  two-rowed,  usually  without  grinding  surface. 

b.  Dorsal  fin  rather  low,  and  not  strongly  falcate;  caudal  lobes  obtuse. 

c  Snout  rather  long,  less  than  4  in  head,  resembling  that  of  Rhinichthy$, 
d.  Scales  small,  usually  more  than  70  in  lateral  line. 

e.  Head  4;  snout  4;  scales  rery  small,  about  89  in  lateral  line,      oscula,  610. 

f.  Head  rather  long,  about  i%;  scales  larger,  about  78  in  lateral  line. 

YARROWI,  511. 

eee.  Head  shorter,  4%  to  6;  scales  about  74.  couesii,  612. 

dd.  Scales  larger,  fewer  than  70  in  lateral  line. 

/.  Scales  about  65;  snout  2%;  eye  5  to  5%.  adobe,  513. 

g.  Scales  large,  usually  62  to  66. 

g.  Body  quite  deep,  depth  3%  to  4  in  length;  fins  low.    nivadrhsis,  614. 
gg.  Body  more  slender,  depth  3%  to  6  in  length. 

h.  Scales  moderate,  usually  fewer  than  70.  nubila,  515. 

66.  Dorsal  fin  high  and  strongly  falcate. 

i.  Inner  rays  of  ventral  fins  without  membranous  stays  joining  them  to  the  body. 
j.  Eye  large,  3  in  head;  scales  large,  about  56  in  lateral  line.  vkufbra,  616. 

jj.  Eye  smaller,  V/%  to  4  in  head;  scales  smaller,  63  to  70  in  lateral  line. 

UMATILLA,  617. 

H.  Inner  rays  of  ventral  fins  united  to  body  by  2  or  3  membranous  stays. 

falcata,  518. 
Aoosia: 

aa.  Teeth  one-rowed,  4-4,  with  grinding  surface;  scales  very  small;  intestinal  canal  somewhat 

elongate.  chrybooaster,  519. 

Subgenus  APOCOPE,  Cope. 

610.  AG08IA  OSCULA  (GIrard). 

Head  4 ;  depth  4} ;  eye  4,  shorter  than  snout.  D.  8 ;  A.  7 ;  scales  18-89-15 ; 
teeth  1,  4-4,  1.  Body  rather  elongate,  the  tail  stout ;  muzzle  obtuse,  but 
narrowed  anteriorly,  not  overhanging  the  month ;  barbel  small,  some- 
times obsolete.  Scales  very  small.  Dusky  olive  above,  a  blackish  lateral 
band;  males  with  axils  of  pectorals  and  ventrals  scarlet;  a  scarlet  patch 
above  gill  opening  and  one  on  side  of  muzzle.  Length  2  to  3  inches. 
Lower  Colorado  and  Gila  rivers;  not  rare,     (osculus,  small  mouthed.) 

Argyrm*  otculut,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1850, 180,  Babocomori  Creek,  a  tributary 

of  the  Rio  San  Pedro,  Arizona.    (Type,  No.  50.    Coll.  Clark.)    Girard,  U.  8.  &  Mex. 

Bound.  Surr.  Zool.,  47,  plate  xxvn,  flg».  9  to  12,  1859. 
ArtjyrruM  not  at  Mm,  Girard,  /.  t\,  18.p>6,  18r>,  Rio  Santa  Crui,  Sonora,  a  tributary  of  the  Rio 

San  Pedro,  which  is  a  tributary  of  the  Rio  Gila.    (Coll.  Clark.)    Girard,  Mex.  Bound. 

8nrv.  Zool.,  47,  plato  xxvn,  figs.  6  to  8,  1859. 
CendicMhy*  mttrir<nnts,   Copb,    Proc.    Amor.  Philos.  Soc.  Phila.,   1874,  136,  Arizona  ;  Plagop. 

Ichth.  Utah,  10,  1874.     (Typo,  No.  15784.    Coll.  Nowberry.) 
Apocrrpe  rentricoM,  Co  it.  A  Yarrow,  Zoiil.  Wheeler  Surr.,  648,  plate  xxvm,  figs.  1  and  la,  1875, 

(1*76). 
Apocope  o*ttla  (in  part)  and  tmlricoM,  Jordan  &  Gilbert,  Synopsis,  211,  1883. 

611.  AUOS1A  YARROWI,  Jordan  A  Evennann. 

Head  <H ;  depth  5  to  5£;  eye  5}  to  6;  snout  short,  obtuse,  2}  to  2f. 
D.  7;  A.  7;  scales  small,  averaging  about  16-78-13.  Barbel  small  but 
distinct.  Body  elongate,  little  compressed;  head  long  and  rather  heavy, 
bluntish,  upper  lip  with  or  without  narrow  frenum  joining  it  mesially 
to  snout ;  the  frenum  present  in  about  half  of  our  many  specimens;  lips 
full,  maxillary  about  3*  in  head.  Lateral  line  complete.  Dorsal  fin  well 
backward,  its  origin  about  midway  between  base  of  caudal  and  eye; 
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pectoral  li  in  head,  uatialty  uut  <|uite  reaching  ventral*,  the  l»tl*>ff  rsawts 
tag  past  v«-nt ;  caudal  large.  Color  dark  olive,  more  or  less  awtiM  aw  •• 
with  black  ;  sides  w  ith  two  illdeiined  dark  lateral  lianda.  the  ihi»fi|twi 
paler;  axUaof  the  fins  mostly  crimaon  in  life,  aa  111  related  iprriN  I**.*-.  1 
2  to  ft  inches.  Streams  of  Colorado  in  the  Colorado  Khrr  IU*tn  ««r« 
abundant  in  small  streams  in  the  mountain  meadow*,  leva  rummoa  ia  ta- 
larger  streams.  (Named  for  Dr.  Henry  C.  Yarrow,  naturalist  of  u« 
Survey  Weat  of  the  Hundredth  Meridian.) 

Afimpmrmn.  J»a*>««  A  F.w  ■■*«!«.  H«ll.  I'  f*  FWi  )'•■■,  it.  !*•».  |tai  n  T»*  * 
Crtstt  and  Gunnison  River,  Ounalsoe,  Colorado.  •••II  J->«sa».  "u.e^*«»  f  •*-' 
a  I»**h.) 

4»nn*#  o«-«A«,  « <-r»  a  Yiiiov,  Z*»>l   Wh**Ur  *«r?»y.  MT,  I«7\    I •?•>•.  *»t-tf  <«ia*a»     J  •«.»•• 
a  Oilsmt,  ajnofwb,  I'll.  Iwd.  In  |*rl 

alt.  AwOttiA  (OI'MI  <T*fm- 

Head  4  to  4|;  depth. 4t  to  It;  eye  44  to  R;  anoal  '-••.     f»   I.  «.    soawe- 
timea  7);  A.  1,7;  scales  12-74-11.  <  range  from  7»  to  "tii;  teeth  I  or   ;. 
4-4,  2  or  1.     liarhel  present.     Body  moderately  stout,  Tentral  and  dorms. 
outlinea  geutly  arche«l ;  head  long  and  |ioiiited :  snout  pointed.  *»>«i» 
broad,  mferior;  eye  small,  high  up;  interorhital  width  ei|aaJ  to  isoti 
caudal  peduncle  Ionic,  slender,  and  cotnpreased.    Origin  of  d»rmaJ  brhiU 
inaertion  of  ventrals,  aliont  midway  lietween  liaae  of  middle  camlal  ra«« 
and  noatril.     Scales  nmall,  firm  and  close-set;  lateral   lino    rompWi* 
Color  dark   gray  al«»\o  and  on  sides  to  lateral  line;   below   pair,    t 
lateral  band:  firm  all  plain.     length  4}  inches.    Colorado  Knrr  lias  ■.. 
(Named  for  I>r.  Klliott  Coaw,  the  well-known  ornithologist  1 

j(f»t-jw  ..«.«...  Y%Kk-  «.  I'i'M  mu-l  r.r*«t,  1*7',  »d4  7.«1    *Ui#f  *um  .  CM.  :•*'      ;i'i 
Camp  Apache.  Anton*. 

iU.   MiOHlA   AINIBC,  J..rU*  A  h-m-^ 

Head  3f  to  It.  :  depth   If  to  .*» ;  r\r  'J  in  unout,  ft  to  ftf  >»  l>ad       I»   • 

A.  7;  sralr*  12-M  to  T< •—  !••.     I  tody  nlendcr  and  elongate,  the  L*«d      -r  £ 

and  low.  *harp  111  profile     Snout  long,  aUmt  2?  in  head,  it*  tip  pr«ij#*! 

ing  considerably  U\«»inl  tin*  thick  tipprr  lip:  mouth  larger  thai.  it.   < 

asM/ft.  tlie  inaMilary  «<\t«atHliiig  bryotid  nostril:  Itarbel  *r!l  drtelf>pr«! 

lateral  liii**  I'oiiiplftt'      liiM«ition  of  dorsal  midway  Itetwern  fn-M  nf  »i< 

and  ban**  of  caudal :    |M*ctoral*  *horti«h:  caudal   Urge.     I^rt.^th  •   t«     • 

inches.     Cla>  co'otrd.  with  a  dark   lateral  band;  back  with  •••me  dart 

dots.     Setter   Kivrr.  1'tuh.  local!}  abundant.     {miuU,  clay .  in  *»i«x..«L 

.!/«•  1  -if  J*,  .1  -Ri-4%  \  I » 1 1  w  t*v  H'i!     (    *   l"i«h  t'.miim  ,  1*.  I»*».  tlr»l  .  V    S»*iff  Iff 
Juab.  Utah.       7»j-.  V      4:«"l      «     .     J  r-Un.  Kwauus.  l««:*r   A  !»»*■•  > 

:.u.  u.oMi  m:tadi:?kmh  «;.it*ri^ 

Head  'I*  to  1:  il*-pth  '.'*•  T<»  I:  •>••  vrry  small,  ftr  in  ht-a-l.  half  idler*-? 
bital  \*u!th.  wl.;<h  «m,m.»'^  «l:M.tiir«>  from  tip  «>f  «nont  to  middlr  of  ru 
I>.  h;  A  7 ;  »« .»lt  ■»  «'."■ .  ]>«'t><*  aUnit  ft**.  IWhIt  robuat.  with  br*tad. 
hra\  y  head.  ::■*  ^r«a!.*t  ibprh  at  ncnptit,  ."•  iu  IkmIt.  »»:t  in  I  s«^».\» 
of  «aiii<>  »!/•■  MifiTh  It  r:ii.n.tl.  \i-ry  ohlwjtie.  the  lower  jaw  inrimlc*!. 
thf  pr<tiia\iitaiii-*i  not  <»\ t-rlapiN'tl  tiy  Miont  Maxillary  'A  in  heAil.  reach 
tag  front  ut  eye  barWU  weU  Ae\e\o\w«\\  wcaAea awaW, xwrs  \it*nps\sj\j 
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placed,  the  lateral  line  incomplete  in  adult.  Fins  all  small;  front  of 
dorsal  midway  between  base  of  caudal  and  middle  of  occiput,  behind 
base  of  ventrals.  Ventral  rays  apparently  seven,  the  outer  rudimentary. 
Brown,  much  speckled  above,  white  below,  a  dark  lateral  stripe  ending  in 
an  obscure  caudal  spot.  Warm  springs  in  the  deserts  of  southwestern 
Nevada ;  Ash  Meadows,  Indian  Creek,  and  Vegas  Creek,  Nevada. 

Rkmicktkp  (Apocope)  neradmau,  Gilbut,  Death  Valley  Expedition,  230,  pi.  vi,  fig.  1, 1893,  A  ah 
If  eadowa,  Amargoaa  Deaert.    (Coll.  M erriam  6  Bailey.) 

616.  AGOSIA  NUBILa  (Girard). 

Head  3f  to  4};  depth  3f  to  5;  eye  3}  to  5;  snout  2*  to  3±.  Dorsal 
usually  8,  sometimes  9,  one  or  two  rudimentary  anterior  rays;  anal  7; 
scales  variable,  ranging  from  47  to  70,  usually  between  52  and  65.  Teeth 
1,  4-4, 1 ;  1,  4-4,  0;  1,  4-4,  2;  or  2,  4-4,  2.  Barbel  usually  present,  espe- 
cially in  coastwise  specimens.  Body  not  compressed,  head  rather  short, 
snout  moderate,  mouth  inferior,  horizontal  or  oblique.  Fins  not  falcate; 
origin  of  dorsal  usually  somewhat  behind  insertion  of  ventrals  and 
usually  midway  between  base  of  middle  caudal  rays  and  posterior  edge 
of  preopercle,  but  varying  either  way  as  much  as  diameter  of  eye. 
Color  usually  dark  grayish  above,  becoming  paler  below,  a  faint  lateral 
band  of  dark,  extending  through  eye  and  around  snout,  especially  plain 
in  specimens  from  the  heavily  wooded  region  of  western  Washington.  An 
extremely  abundant  and  variable  species,  and  a  study  of  a  large  amount 
of  material  from  many  different  localities  in  the  Columbia  River  basin 
has  not  enabled  us  to  recognize  any  differences  of  value  for  purposes  of 
specific  separation.  Length  <H  inches.  Basin  of  the  Columbia  River  from 
western  Idaho,  below  the  Shoshone  Falls  of  Snake  River  to  the  coast, 
and  in  coastwise  streams  from  Washington  southward  into  Oregon. 
Specimens  from  the  following  localities  are  included  under  this  species  in 
the  above  description :  Clearwater  River,  Potlatch  Creek,  near  Lewie  ton, 
Idaho;  Boise  River,  Caldwell,  Idaho;  Pataha  River,  Starbuck,  Wash- 
ington ;  Umatilla  River,  Pendleton,  Oregon ;  Mill  Creek,  Walla  Walla; 
Walla  Walla  River,  Wallula,  Washington ;  Coeur  d'Alene  Lake,  Idaho; 
Little  Spokane  River,  Spokane,  Washington ;  Hangman  Creek,  Tekoa, 
Washington;  Columbia  River  Umatilla,  Washington;  Col v ill e  River, 
Colville,  Washington;  Natchess  River,  North  Yakima,  Washington; 
Newaukum  River  and  Skookumchuck  River,  Chehalis,  Washington. 
{nubilui,  dusky.) 

Aryyrtun  mubiiut,  Gieard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1866,  180,  and  Pac.  B.  B.  Sarv.,  244, 1868, 

Fort  Steilacoom,  Puget  Sound.    (Type,  No.  61.    Coll.Snckloy.) 
Apocope  nmbiltL,  Jordan  &  Gilbkrt,  Synopsis,  210,  1883. 
Agoma  nmbila,  Gilbert  &  Evkrmahw,  Investigation!  in  Colombia  River  Bafin,  41, 1894. 

Represented  eastward  by 

515a.  AtiOSIl  NUBILA  CARRINGTONII  (Cope). 

Head  3*  to  4J;  depth  4|  to  5;  eye  4  to  4fc;  snout  3  to  3*.  D.  I,  9, 
rarely  I,  8;  A.  I,  7;  scales  64,  (53  to  72).  Barbel  usually  present.  Teeth 
variable,  but  usually  1,  4-4,  2,  booked.     Body  rather  stout,  back  \iU\fc 
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elevated,  caudal  peduncle  compmssd ;  head  saodoraie.  meet 
gently  decurved;  mouth  broad,  inferior,  oblique;  murorbitaJ  vi4tt. 
equals  length  of  snout.  Fins  not  falcate;  insertion  of  dorsad  shgat.t 
behind  ventral*,  about  midway  between  base  of  Middle  caadal  raj*  aa** 
pnpil;  height  of  doraal  and  anal  about  equal,  H  i»  brad:  eaedsl  as* 
deeply  forked.  lateral  line  often,  but  not  always,  laeowiplete.  «•*»# 
grayish,  with  scattered  dark  spot*  or  blotches :  faint  dark  lateral  Uaa^ 
extending  forward  through  eye  and  around  snout;  dorsal  aa>d  a*aJ  ta» 
with  aoine  dark  marking*;  other  tins  plain.  length  4  inches  t'pf*' 
Snake  Kiver  llasin  to  Heart  Lake  in  Yellowstone  Park,  thenee  ette»4iag 
southward  in  the  (ireat  llasin  to  I'tah  Lake;  very  abundant  and  eitreaartt 
variable.  To  this  form  we  also  refer  provisionally  speetmetia  frm 
Tahoe  and  elsewhere  in  the  I«ahontan  basin,  and  also  those  frusa  van 
coastwise  localities  in  central  and  southern  California,  where  il 
abundant  in  clear  streams  and  springs  as  far  sooth  as  Ran  Lais  <M 
These  California  and  Nevada  forms  may  be  distinct  epeciea,  bat  if  es>.  w* 
are  unable  to  define  them.  (Named  for  Campbell  Camngton.  naturelaat 
of  the  Hayden  Survey  in  l*tah  and  Idaho.) 


Con,  flajrto)**  Fifth  AoimI  lUeart  V   *  QWUcWl  *mrm,  t«n     ••*:  . 
Warm  Sprinf  a,  i  Box  Elder  County).  Utae.    (('•4I  ^ijlli  iimifit       •  •«« 
a  Yaaaow.  Zu.,1   Whi»Ur  !tarv«*r,  «45.  I*7.\  (In7«» 

u,  fort,  /.  r.,  V\  Lofsn.  Uuh.    iTrpN  S«   l«is     r.Jt  »«*•«       r.M 
k  Tm<*«,  &»»l.  WWIrr  Hun  ,  MA,  1*7\  i1«7fti. 
TVmm  rhmuU^mUt.  «  ->r%%  I  .  ,  47.1,  Logan.  Uuh.     d'oll  rarriaaf.  a 
Mktutehthf*  WmWi*.  Cut    l*r»r    ARfr    Itiil«A  Hur.  |*hlla..  t»C4.  ITA.   Prove.  Utah    f"W<e 

Irhlh.  t'Uli.  7.  1*»T4. 
Ar~*+  +H+mr,t.tuii.t.  •"■  i  ».  I*r.-    A      Nat.  %  i    Itiita     !"*>'•.  141.  Weber  River  at  Lch**    t,*r»* 
(Wofe*!*?*  ««AW»«,  t'..r*.  lUikn'i  fifth  Annual  IU|*  ri  I     *   *•*••!    *Mir«    »•*!      1-".     fi 
^aw*?*  4«-aU.irii.  4'-.r»  A  !»■*•  *.  A».l    Mh~:.r  «»um  .  MA.  \  •".'.,    ]•'* 
Ap"r*T*  t,trT*m,jt  -mi  an  I  »».'»t  if  ■.  J>>ftl-A«  A  llr**H  4».  n>|«  ri  »ll»*f  EtoCibmra    I      *    ♦;»'       •**• 

W    l«il»i  M<r  .  1'JI.  l-> 
Af*y*  itmm-jt-nt,  frmlHt'iti,  atil  \<-««A-i'tt,  J<nt«  4  •  •itatBT,  5jroi«M.  .'!  -.  1«aJ 
i4jp«»«i  **M«.  J.  ■■!<»*.  Hull    1.  •»    )>•»><  on. m     ii.  !*•♦.    1"*>1  .  *1  •-.  I  4* 

■aftftb  «%*r»»«x  ■*«i.«;ii»mT  \  K»  rt«t«%,  lii«r«iifati--o«  in  •  ••c.tt.tt*  aV««r  Rom*   41    i**t 

&l*.   ItiOMA  tfcLIKKaU  -M'Urt 

Ileaxl   I;   drpth  4|:  rye  :\.     1>.  H:   A    7:  lateral  line  with  .V5  pnrea) .   1 
sralrs  1>rtwe«*ri  lutrral  lint*  and  dorsal  :   trrth  1*.  4-4.  2.  hmikM.     I'pr^r 
lips*  in  .1.  y<irr«'M-i  uith  a  narrow  frrnum,  thiu  indicating  a  tran«it;«*B 
toward    A'AistrA/Ay*      Snout    narrow,    bluntly    rounded,    not    prot*rti&£ 
1m*\oih1  prrmaxillarint.     Mouth  niuall,  hori/outal.  the  maiillary  «**tual  to 
cyr,  reaching  front  of  »•)«•,  [U  m  hra<l.     l*ectoraU  nearly  rrachiiig  !•***  «  t 
v«*ntr;iU.  th«*  lattrr  Uxuml  front  of  anal;  origin  of  doraal  behind  %ei>tra.« 
mi«ltMa\  Itrtwcfnlaiini  rau»l»!aml  middle  of  eye,  the  tin  otiuaually  Lt£h 
caudal  lol»e»*  inort*  jH,int«M  than  u-»ual.     Hro«n :  a  black  lateral  ban«l  mt*l 
a  htnall  black  rami:*]  -{>ot.     I  hit-e  -jK'cimrtm  from  a  hot  spring  in  i 'ah ran 
agat  Valley.  Nouthw<**tern  N^xada.     trr/sM.  sail :  /ere,  I  liear. » 


kit*.  -•*#•     «|- -■■/«-    '*■'■'.  <iiicti.T.  1  »-*!».  V«ll. j    Kt|~ititi.4i.  Jit,  f\   't.  If   J»  1*12k  Pab- 
ranaf  at  Valley.  Nevada.     i<  «,ll   X'rnuu  A  UaiUy. 
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517.  AGOSIA  UMATILLA,  Gilbert  &  Ererm«\nn. 

Head  4 ;  depth  4f  to  5 ;  eye  3i  to  4 ;  snout  3.  D.  I,  9 ;  A.  I,  7 ;  scales 
13  or  14-63  to  70-7  or  8 ;  teeth  1,  4-4,  1,  hooked.  Body  rather  slender, 
back  somewhat  elevated;  head  pointed,  narrow;  candal  peduncle  com- 
pressed, its  least  depth  2  in  head.  Origin  of  dorsal  fin  slightly  behind 
insertion  of  yentrals,  midway  between  nostril  and  base  of  middle  caudal 
rays;  dorsal  falcate,  its  anterior  rays  nearly  as  long  as  head ;  rudimentary 
rays  not  much  enlarged  nor  spine-like ;  anal  strongly  falcate,  the  anterior 
rays  much  produced,  about  as  long  as  head;  pectorals  not  quite  reaching 
Yentrals,  \\  in  head ;  ventrals  reaching  front  of  anal,  \\  in  head;  caudal 
deeply  forked.  Color  as  in  A.  falcata,  which  it  resembles,  but  from  which 
it  differs  in  the  absence  or  very  weak  development  of  ventral  stays,  and 
in  the  notably  smaller  scales.  Known  from  the  Columbia  River  at  Uma- 
tilla and  Payette  River  at  Payette,  Idaho.    ( Umatilla,  type  locality.) 

Agotia  umatUIa,  Gilbert  A  Evebmann,  Investigations  in  Columbia  Hirer  Basin,  42,  pi.  ix,  fig.  2, 
1894,  Columbia  River,  Umatilla,  Oregon.    (Type,  No.  46390.    Coll.  Gilbert  A  Butter.) 

618.  AGOSIA  FALCATA,  Eigenmann  &  Eigenmann. 

Head  3f  to  4J;  depth  4*  to  5i;  eye  3*  to  4*;  snout  2f  to  3.  D.  II,  9; 
A.  I,  7 ;  scales  52  to  57.  Body  slender,  caudal  peduncle  and  head  very 
slender ;  mouth  inferior,  nearly  horizontal,  overhung  by  the  rather  long 
snout;  eye  large,  in terorbital  space  wide.  Fins  falcate;  dorsal  about 
over  insertion  of  ventrals,  about  midway  between  base  of  middle  caudal 
rays  and  pupil,  its  longest  rays  nearly  as  long  as  head;  the  two  anterior 
rays  strong  and  spine-like ;  anal  rays  about  as  long  as  those  of  dorsal ; 
pectorals  variable,  usually  nearly  as  long  as  head ;  ventrals  provided  with 
2  or  3  membranous  stays  uniting  the  inner  rays  with  the  body.  Dark, 
mottled  above,  blotched  with  dark  on  sides  and  at  base  of  caudal  fin; 
head  dark  above  and  down  to  lower  level  of  eye ;  under  parts  pale.  Fins 
with  some  dark  markings,  especially  the  caudal;  pectorals  and  ventrals 
palest.  Body  and  inner  sides  of  pectoral  fins  often  profusely  covered  with 
minute  tubercles.  Columbia  River  basin ;  locally  abundant;  Boise  River 
at  Caldwell,  Idaho ;  Payette  River  at  Payette,  Idaho ;  Columbia  River  at 
Pasco  and  Umatilla ;  and  Mill  Creek  at  Walla  Walla,    (falcatus,  falcate.) 

Agotia  falcaia,  Eigenmann  Sk  Eigenmann,  American  Naturalist,  xxm,  February  4,  1893,  153, 
Boiae  River,  Caldwell,  Idaho.  (Coll.  Eigenmann.)  Gilbert  k  Evermann,  Investiga- 
tions in  Columbia  River  Basin,  42,  1894. 

Ago*ui$hHMteaj>*  Kioenmann  &  Eigenmann,  American  Naturalist,  xxvn,  February  4,  1893,  164, 
Shush wap  Lake,  near  mouth  of  Eagle  River,  British  Columbia.  (Coll.  Eigen- 
mann.) 

Agotia  fiilcata  $htmoap,  Eigenmann,  Bull.  U.  S.  Fish  Comm.,  xiv,  1894,  (July  7, 1894),  111. 

Subgenua  AGOSIA. 
610.  AGOSIA  CHRT80G  ASTER,  Girard. 

Head  4  ;  depth  4 ;  eye  4.  D.  8 ;  A.  7 ;  scales  88 ;  teeth  4-4,  without  grinding 
surface.  Barbel  small,  hut  evident.  Body  fusiform;  head  rather  heavy,  con- 
ical ;  snout  ttiberculate  in  males  in  spring.    Mouth  terminal,  the  upper  jaw 


*  Dorsal  equidistant  from  l»oso  of  middle  caudal  rays  and  posterior  half  of  eye,  inserted  directly 
over  origin  of  ventral*;  lateral  Itand  well  marked,  otherwise  aa  in  A.  faloata.  (Eifenmaon.) 
Apparently  not  differing  from  A.  falcata. 
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the  longer;  maxillary  reaching  about  Una  of  orbit;  moolb  foreaiaa;  aw* 

than  a  semicircle.    Kiua  long,  the  veotraUreochiagaoal.  VmUx  dotfc  .r%« 

gray  above,  eo  rue  time*  spotted ;  a  darker  band  of 

lateral  line,  extending  from  and  of  aaoat  to  middle  of  modal 

la  moat  conspicuous;  males  with  the  belly  yellow  or  orange     Tru 

of  too  Gila  River,  not  rare  in  mountain  brooks.    (|p*#*f.  g»W.   -*c-%. 

belly.) 


r.  Gikaio.  I*t«m-.  Ar.  JUt   lei    PfclU..  ISM,  1ST.  »a4  r    S    *  ■••     m^mmt 
•art.  I06I.,  O,  plat*  stvnt.  sr».  5  to  s,  ISA*,  tie  geota  Cm.  Seoera      •  -1    -  •*-» 
Jeasaa  a  41ilm*t,  9;ti«f*K  **.  two. 

UiSAift,  l*rur    Ar.  Kal.  *i.  fa  I  la..  1U4.  1ST.  ae4  I'.  S    A  BVt     aWaa*  •*- 
JUL,  ft,  alal*  it viii.  ■«■-  I  to  «.  1SAS,  Rle  Saa  Peere.  Anaeea     i«  -rfi  «W%       J-« 
•as  aOiuaat.  "j*****.  *».  iNtt 

aVavAavaM  m<h  — ,•  <wp«»  f«r  ill*  s*afi«ii,  tv>rs,  x*»i  vwk  a*rv ,  «. «?•.  a*a%»  1 11. 
fox  •»  •*•  liCft,  (l«Tii.  Camp  Lowell.  Artieea.    (Tn*.  **■  least    r«a  Bon—  j 
JoBSAS  A  UlLBBBt,  «jM*a*\  IM.  I  SSI 

130.  HYBOPSIS,  AgaasU. 
(HoaUCY-iibam.) 

Asaahi.  Abmt.  Joare.  Art.  Ar*.  1*M,  SAt,  (| 
OiiAftf,  Prvc.  Ar.  N  At.  Br  I.  Paila^IsM,  ISU,  <• 

laird  MH  .  (iiBARb,  Pror.  Ar.  KM.  Sri.  rfclav.lta*;  °*  <( 

J«a»aa.  Nab  Vert..  K4  i,  r».  IKTA,  (l|ihi.n     — <l  y>. 

.  Jo« ha«.  «J*ol.  hn.  Ohio,  it,  XflOl ,  AM,  ISW,  (AmAjI. 
J«b»a»  A  luum,  »*•  ■nbgwaa*.  <«Oa»). 


Body  robust,  or  variously  elongate.  Month  terminal  or  inferior.  «:ii 
lips  thin  or  somewhat  rle*hy,a  conspicuous  barbel  always  pr***tt  at*! 
terminal  on  t he  uiaiillary :  a  second  barbel  sometimra  present  on  rax  &  m..U 
prcmaxil  lanes  protractile  Teeth  1-4. or  1,  4-1, 1, or  0;  booked,  the  gntd 
ing  surface  narrow  or  obsolete.  Scale*  usually  rather  large.  X>  t*>  '+  1 
lateral  line ;  lateral  line  continuous.  Dorsal  fin  inserted  o« er,  in  fru&t  «. f 
or  slightly  behind  \rntra!«;  anal  liaaia  abort.  Male*  usually  with  nip 
tial  tulierclee.  and  noinrtiinrw  tl  imbed  with  ml.  A  large  and  varied  groap. 
closely  allied  to  Xotropi*,  from  which  it  differ*  chiefly  in  the  presence  &f 
the  small  maxillary  barbel.  Wo  In- re  divide  it  into  4  euhgraera.  bat  a 
greater  number  of  subordinate  grou|i«  could  lie  recogntfed.  Tb*  grocp 
shows  a  range  of  variation  an  mule  aa  that  in  Xofrepw,  though  with  a 
smaller  number  of  species.    <■  *■>,  gibboua;  »%!*,  face.) 


a.  SfwriM  ••(  ni'-i«>rmli-  «>r  ■m*ll  •i/r,  U.r  nv  uth  inUrut.  b><tAo*lal .  atwtrfettal  1+*mA.  »!< 
•fi'«  •umUr.  %U*  ma>  •••iih-Iiiii.*  t-iUfvulair  •*  with  lb*  Ba*  r>«y 
Eaim*Tti,   t^«,  an  nil.  t.aitr  |-*rtn  !*    ^»-ct«(,  l*rt«l  i>r  i<hmaa  br 
A    T**-tb  ••!.•' rt  «m1.  4-1     !ii-  tt.i<kt*b  .  l»4y  l<-o(  ai»  I  U>w,  with  lb*  Mf«n    #«..*•.    » 

•    T-rtli  «  nit.  nf  crib  line  •urfv»  .  m  !••  bot  m*rk«l  by  a  rnrnm «/  Aata  l«««f  aw»  » ■• 
tii<  U^l  I  ]•  •  Ul«  f»l  t«nl  .  »t»  bj ■■!•  r%lr,  3'f  ti»  -»lj  i»  b«M 
f    Nali*ut!>t  l«r^f.   '.'.  |..  41  id  iLr  Uiirml  llf*#  .  bartwl  t»t7  lb*«   mm**tim*m 
•\n\\\  »t"!     -1   r««l  fln  will,  til  14»>b  bluC'b  r*  Ha  •trV*t  |««A*«i.«  |»# 
ti-  !.     •;.    ■.  I  1  r     •    tit.^      I  -  -i »  »l*tt(l*r  .  Ba«  biA*b> 


•  In  it..  ti|«  •■?   //  •-     •••  •  lL<  l«rWI  ii|Uialj  «ii«Wi*t,  A  fart  vbJcb  aV-  ShIa  A    SV«a  Lm 

T.i.I.I'%    klll-ll*    «rrifJ*4l  fwf  UA. 
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«.  Barbels  four ;  body  sprinkled  with  black  dots.  teteak km  us,  690. 

es.  Barbels  two. 

/.  Back  and  sides  sprinkled  with  dark  dots. 

g.  Lower  lobe  of  caudal  pale  ;  snout  moderate. 

k.  Eye  small,  3%  to  4  in  head.  jesttvalis,  621. 

kk.  Eye  rather  large,  V£  in  head.  hyostomcs,  622. 

gg.  Lower  lobe  of  caudal  black  in  life;  color  of  back  darker;  snout 

very  long.  oelidus,  623. 

f.  Back  and  sides  pale,  not  dusted  with  dark  dots. 

i.  Lower  lobe  of  caudal  black  in  life  ;  eye  small,  4%  in  head. 

meek  i,  624. 

u.  Caudal  fin  with  both  lobes  pale  ;  eye  larger,  3%  in  head. 

'  j.  Scales  37.  m  out  a  hub,  525. 

if.  Scales  45.  cumimoi,  626. 

dd.  Scales  small,  about  66  in  lateral  line ;  dorsal  fin  with  a  large  black  blotch 

on  its  posterior  rays  ;  a  dark  spot  at  base  of  caudal.  mon  acts,  627. 

oc  Teeth  with  a  slight  grinding  surface  ;  eye  very  large,  about  2%  in  head ;  sides 

with  a  dark  lateral  band,  expanded  at  intervals  into  round  dark  blotches. 

k.  Scales  in  lateral  line  about  44 ;  17  before  dorsal.  dissimilis,  528. 

hi.  Scales  in  lateral  line  about  60 ;  20  before  dorsal.  watauoa,  629. 

Htbopsis  : 

66.  Teeth  two-rowed,  1,  4-4, 1  or  0,  without  grinding  surface ;  mouth  small,  below  the 
blunt  snout ;  scales  large,  34  to  42  in  lateral  line.    Silvery  species,  with  conspic- 
uous preorbital.    Aspect  of  NotropU. 
I.  Dorsal  fin  in  adult  with  a  large  dark  blotch  on  its  last  rays  above ;  lips  thick,  the 
barbel  very  long  ;*eye  3%  in  head.  labeosub,  630. 

Q.  Dorsal  fin  plain,  without  distinct  markings. 

m.  Eye  moderate,  3*4  to  3%  in  head ;  fins  with  red  in  spring  males ;  sides  with 
a  dark  band  ending  in  a  caudal  spot, 
a.  Head  small,  conical ;  depth  4 ;  scales  6-40-3.  rrpai Notts,  631. 

mm.  Head  larger  and  less  conical;  depth  6;  scales  6-36-3.      bubbitbons,  532. 
mm.  Eye  large,  2%  to  3  in  head. 

o.  Sides  with  a  dusky  shade;  size  small,  length  2  to  3  inches,    amblopb,  533. 

oo.  Sides  bright  silvery ;  silvery  preorbital  broad  and  conspicuous ;  size  large, 

4  to  10  inches  or  more  in  adult.  storzriancs,  534. 

Yueiria,  (from  Lake  Yuriria,  Guanajuato,  where  the  typical  species  abounds): 

666.  Teeth  one-rowed,  4-4,  with  broad  grinding  surface  and  slight  hook  ;  mouth  rather 

large,  terminal ;  scales  moderate,  about  45  ;  18  before  dorsal.    Silvery  species, 

with  conspicuous  preorbital  and  very  small  barbel ;  size  very  large,     altvs,  535. 
Noooans: 

ma.  Species  of  large  size,  not  silvery,  with  the  mouth  large,  nearly  terminal,  the  dorsal  inserted 

slightly  behind  ventral* ;  the  teeth  4-4,  or  1,  4-4,  1.     Eye  small ;  scales  in  lateral 

line  about  41.    Aspect  of  SeniotUtu.  kektuckiensis,  536. 

Subgenus  ERIMYSTAX,  Jordan. 

620.  HYBOPSI8  TETRANEMUS,  Gilbert. 

Head  4 ;  depth  5i ;  snout  2i  in  head,  &  of  it  projecting  beyond  month ; 
eye  small,  5  in  head.  D.  8;  A.  8;  lateral  line  36  to  38;  teeth  4-4.  Closely 
resembling  H.  aestivalis  but  with  two  long  barbels  at  each  angle  of  the 
mouth,  the  one  pair  taking  the  place  of  the  fleshy  prominence  seen  in 
gtlidus  and  aestivalis ;  longest  barbel  as  long  as  eye.  Head  very  slender, 
slenderer  than  in  aestivalis.  Dorsal  over  ventrals,  a  little  nearer  tip  of  snout 
than  caudal.  Fins  large.  Color  as  in  cestiralis,  translucent  silvery,  with 
irregular,  scattered  black  dots  above ;  median  rays  of  each  caudal  lobe 
dusky  »t  base.    Length  2 inches.    Tribn  tariee  of  Arkansas  River  in  Kansas 
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and  Arkansas;  not  rare;  a  mmt  remarkable  little  flab.  to*  aal«  Asa*r 
minnow  with  more  than  two  barbels,    (r^p*.,  four;  »*.•*.  baft-*l 


/#»»  ipi  hNwMi,  «iiiuiT.  Bull.  **»ht>urti  f„lU*»  Ut. .  |mk.  9*,  Kt»  e»4  If  U«i 
Medicine  Lodge,  Ktniu.    Moll  Crafts.. 

Ml.  HIBOPHIN  J3ITIVAU*(<itmrt 

Hcad3t:  depth  5|.     D.  M;  A.  M;  scales  6-Trt-l ;  t~»th  4-  I       Ro4y  eW 
der,  with  long  caudal  peduncle,  the  bark  scarcely  elevated,      flraxft  W«f 
and  alender,the  «in»ut  much  projecting  and  rather  pointed.     Mutatb  mmt 
erate,  inferior,  the  maxillary  reaching  posterior  aoatril.     Hart-*Le  #** 
spicuous,  nearly  an  long  an  snout,  about  3  in  bead  :  each  maiil!ar«  *  i\ 
but  a  single  one.    Kye  small  (  4  to  4}in  bead.    Fins  rather  lung,  tbe  era  fed* 
deeply  forked,  its  loheesuhcqual ;  dorsal  over  ventral*,  nearer  snoajt  ika* 
base  of  eanda).    Color  silvery  ;  everywhere  sprinkled  with  •mall  Mar* 
dots;  fins  plain.     length  24  inches.     Arkansas  Kivcr  t«  the  Kan  ••ra»«4« 
abundant  in  sandy  river  channel*,  not  in  small  brooks,    «*•'»«]•*.  s-w 
taining  to  summer. ) 

(Mm  tnftrslw,  (JimA»n,  Proc   \r  Nat  Sri.  Itiils..  IftV.  !■»,  Rio  Saa  Jean.  »es«  C*sWre.** 

Nrw  Leon.     Moll.  4'oihIi  ) 
fWirV¥ *rtUtm^  Cr*r,  X*-l  Wh^l-r  tfurwy.  «.***.  1*75. (1S7C|.  Rio  Grande    tilM!^ 

fonso,  New  Mexico     iTji".  M»  K4C3     «'ull.  <%4»  4  *k»4l  i 

Ore*******  SVirliSM  *ImI  m*tr+lu,  J<<BMV  A  GtLStBT.  ****•*»«*.  It*.  1*81 

/lj*t  ft  assjreAe,  JvH»as  A  <iiL«t«T.  Pvur.  I.  9.  Hat  Mm.,  lw*\i 


Represented  in  Central  Texas  by 

ill*.  HIROPMS   IVTITAUH  lAaU'OStft.  J.«*tes  •  r,t  w-i 

Kye  larger  than  in  <r*fir<i/u.  .'<}  in  head  :  caudal  pednnrU  etonur  t1  •*. 
usual,  its  lea*t  depth  half  gie.it«-*t  depth  of  ImmU.  I.*ugt!i  *  ;.<-•« 
Ahiitidant  in  Kio  San  Marro*.  a  r|«-ar  stream  {Mining  from  *r.  int;/r». 
spring  at  San  Marco-.  Ti*\a«  :  al«»o  known  from  thr  «»ms4!a!'J|--  I:  »«. 
near  8an  Marcos,  and  the  Km  Coma!  at  New  HraunfeU. 

Hfl»1*f  »*tr.ilf  «■!'.-  ».«,   I    rmh    %   •itiMHT.  I*r  •     I      f*    \*t    Mo*.   1«e*    ...   R  o   %a*  tfa" 
cot.  San  Marco*.   Triat.       T»|«.  N-     ■'.':!      <    I'    J  •  lai.  t  •.ti*m        *.«*as**«  i 
Kiki-all.  Hull.   I  .  ;*.   !»•».  •    n.i  .  ,  xn.  I-  '..    l->4  .  1  -4.  |Ut*  l#.  ft.-    1 

MS.  HIBOPM*  HWH»T«1I  H  <«;,:», rl 

Head  4:  dfpth   *»♦:   #■>••  :5j.     I>.   >•:  A.  >•:    latrral   linr   .T7.      |L»*^    %r-! 
hea«l  \ery  «»U*ih1it  :  aiimit  l«»iig.  arutr,  projecting  l*e>oui|  m«**itli    f ■•?   ha*' 
it*   Iriiglh  ;  uioiitli    -li«»rt,   *«!<!f,   mft*rior  :    harlM*l   l«»tig :  p»*rt«>ra!    'ar^' 
othrr  tina  ntiiail:    \>i  •««*a!t*«»  U'fort*  dorsal.     SiUery.  r\rryw!n-rr  •l-;»t«^! 
with  flark   *|»*^k»  :   tin**   j»al»«.  t)i«»   lower   lol»n  of  raudal   likr   thr  i.t'rr 
length  -t  itiol  «*^      liMh:ina  to  Iowa,  and  aoiith  to  the  Alabama  K.  **-r 
rather  rouunon  in  *.iri<ly  n\«>r  (^hatiiifU.     (i>,  hog;  --■*•■..  month 

.V»--i..  ^  ••".»..  «.m  *i  r?    I>       I      -Nit    M>.*  .  tB*l    -*n.  White  River    Bedford     Is*. 
ana.     <Tjj«.  S       4^*'     «      '.   «.    »-rt 

:.?3.  IMBorsIs  I.H  Hit  s   ..  ra/l 

Hrail  I:  depth."*:  <v»-  'ij  .  -mmt  '•!•.  1».  **:  A.!1:  scale*  u-44-t  K«di 
slender,  not  nnirl<  roii,pr«<»^«-<l.  l>:ii-k  little  arched  ;  hea^l  long  and  •lei..Ur . 
mouth  inferior,  hon/outal.  broad,  o\erhun^  by  the  very  loitt^  D«iiitc«d 
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snoot,  which  is  considerably  deourved ;  barbel  short,  If  in  eye;  eyes  very 
small,  high  up,  midway  of  head;  interorbital  width  equal  to  width  of 
mouth,  about  3  in  head.  Caudal  peduncle  very  long  and  slender.  Fins 
moderate ;  origin  of  dorsal  a  little  nearer  snout  than  base  of  caudal, 
directly  over  base  of  ventrals ;  free  edge  of  dorsal  fin  slightly  concave, 
the  anterior  ray  but  little  produced,  its  length  1}  in  head ;  free  edge  of 
anal  little  concave,  length  of  first  rays  1}  in  head ;  pectorals  much 
shorter  than  in  H.  meeki,  li  hi  head,  the  first  rays  not  produced  nor  fila- 
mentous, and  not  reaching  ventrals ;  ventrals  barely  reaching  vent,  If  in 
head;  caudal  very  long  and  deeply  forked,  the  lobes  as  long  as  head,  the 
lower  slightly  the  longer.  Lateral  line  complete,  straight;  teeth  4-4, 
strongly  hooked.  Color,  sides  silvery,  pale  below,  scales  of  back  each 
with  a  group  of  line  dark  specks  on  posterior  border,  these  extending 
almost  to  lateral  line;  rest  of  back  and  upper  part  of  sides  sparsely 
dusted  over  with  minute  brownish  specks;  fins  all  pale  except  the  cau- 
dal, the  lower  lobe  of  whioh  is  dark,  with  a  narrow  white  border  below  ; 
upper  lobe  slightly  dark  at  base.  From  Hybopns  meeki,  whioh  it  most 
closely  resembles,  this  species  may  be  distinguished  by  the  much 
longer  and  more  pointed  snout,  the  smaller  eye,  the  much  shorter  pectoral 
fins,  and  the  darker  coloration  of  the  back.  Middle  Missouri  River 
basin  from  Wyoming  to  eastern  Nebraska,  locally  common,  but  hitherto 
overlooked;  our  specimens  from  Powder  River  at  Arvada,  Wyoming, 
collected  by  Cox  and  Gillum.     (gelid us,  frozen.) 

Gobio  fftlulu*,  Gibard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1856,  188,  Milk  River,  Montana.    (Coll. 

Buckley.)    Girabd,  Pac.  R.  R.  Sunr.,  248,  1868. 
Ceratickthy*  gelidus,  Jordan  &  Gilbert,  Synopsis,  216,  1883,  (in  part). 

524.  HTBOPSIS  MEEKI,  Jordan  &  Evormann,  now  species. 

Head  4;  depth  5£.  D.  8;  A.  8;  lateral  line  44.  Body  very  slender,  not 
elevated.  Snout  long,  thick,  blunt,  overhanging  the  rather  large  mouth. 
Barbel  as  long  as  eye.  Head  slender  and  elongate.  Eye  small,  rather 
high,  4}  in  head.  Mouth  small,  sub  terminal,  the  maxillary  not  extending 
to  eye.  Fins  all  large;  pectoral  as  long  as  head ;  caudal  deeply  forked. 
Lateral  line  decurved ;  scales  rather  large.  Coloration  silvery,  unspotted ; 
a  dusky  lateral  streak  ending  in  a  blackish  spot  at  base  of  caudal ;  lower 
lobe  of  caudal  abruptly  black,  edged  below  with  white.  Male  with  the 
nuptial  tubercles  excessively  developed,  covering  most  of  the  body. 
Length  2  inches.  Missouri  River  at  St.  Joseph  and  elsewhere,  in  the 
river  channel;  the  types  (No.  35889)  collected  by  Jordan  and  Meek.  A 
curious  little  fish,  heretofore  confounded  with  If.  gelidus.  (Named  for 
Dr.  Seth  Eugene  Meek,  of  the  University  of  Arkansas.) 

Cfratirhthyn  grlidt'M,  Jordan  A  Gilbert,  Synopsis,  216,  1883,  (in  part). 
Hyboptu gtltdut,  Jordan  &  Mi:ek,  Proc.  U.S.  Nat.  Mas.,  1885.  10. 

fi£5.  HTBOPSIS  MONT  ANTS,  Meek. 

Head  3| ;  depth  5.  D.  8;  A.  6;  scales  4-37-4,  14  before  dorsal;  teeth  4-4. 
Body  (-lender,  little  elongate,  the  eye  high  up,  3-f  in  head;  snout  blunt, 
rather  long,  3,^  in  head;  month  rather  large,  inferior,  the  lower  jaw 
included;  the  maxillary  past  front  of  eye;  barbel  long.    Dorsal  above 
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ventral*;  tin*  moderate.     Color  plain  brownish,  wit  boat  blerb 
and  below  mltery  ;  flu*  plait*.     length  24  incboa.     Type*  •• 
from  the  upper  Miaaouri. 

Ifyh  pm  m.mt*mm;  Nflk,  |*r»     1     {«    N.I    MlM .  luM.  1*.  locality  tiahaewa.   »wf  « 
by  Dr.  P.  V.  Htydtn      iTypf,  X..  3fii*i  , 

if*.  HTBOPHIH  <T*|Xf)||  UmIU  i 

Head  4|;  body  :».  1).  W;  A.  X;  ncalee  o-i.V-o;  teeth  one-row*^ 
minute.  Kye  entirely  in  tin*  anterior  half  of  the  length  of  the 
nearly  aa  long  a*  the  Miotit,  which  ia  obtuee,  roaudrd,  eon»e*,  I  be  ■»*•!* 
being  anbinferior.  Ititerohital  apace  convex,  aa  wide  aa  I  be  orbit.  *••> 
orbital  ring  extremely  narrow.  Origin  of  doraal  fin  a  little  bebta4  i«e> 
trale,  aoiuewhat  nearer  n»ot  of  caudal  than  end  of  anoat.  f'erturai*  aw( 
reaching  ventral*.  Olivaceous,  a  grayish  aihery  band  from  gill  opeauag 
to  the  root  of  caudal,  where  it  terminate*  in  a  blark  apot.  Lemgtb  %t 
iocbea.    California,  ((ninther. »    Not  aeen  by  aa.    (Xamedforll  (*mmiag 

iW^tridhf  rmmtmft;  <ir«TNR«.   *  »t  .  Til,    177,   |*fl*.   California.  i«c41     II    •  Wlif       t 
Jo*»A»  a  tilL»t*T.  fttnf**,  -'It.  IMI 

is;.  HTBorHi*  go*  am  *<©#*> 

Head  4;  depth  f»*.     D.  *;  A.  X;  acalea  H-^6-4 :  teeth  4-4.     llorfy  al 
aomewhat  compreiuied,  not  much  elevated.     Head  long  and  ralber  t] 
flattiah  above,  with  projreting  muzzle:  mouth  inferior,  horizontal, 
the  maxillary  not  reaching  the  eye,  which  ia  o,uite  amall.   4*    in 
Hcalen  rather  *mall ;  21  iioale*  in  front  of  doraal.     Fina  moderate,     Co.vf 
light  olive;  a  metallic  vertebral  band  :  nidee  and  belly  ml  ten  :  n-»  later  a 
band  ;  a  coimpiruou*  blark  «|n»t  at  ha*e  of  caudal ;  mu//l«*  du«k*      n^t= 
brane  of  upjxT  |m>m<  nor  part  of  dorsal  tiu   black  aa  in  .Y.»fre/-«»  rki^  « 
and  related  apecie*.     Length    I  uichea.     'lennrarc    Itaain.  in   the  n«<r 
channels;  rather  scarce,     {momackmt,  u  :'ii-*,  aolitary.  i 

Odt«A(lM»«'i'*i,<'»M,  J  urn    \<r    N  »t   >i    I'hilA    W".  .*77.    Huiiton  Kivt  r     W»t*.t*4 

ton  County.  Virginia      <«'....    <  ■  ;. 
(VnrfirMv  »■»>  ^hi  J   ii  «\  \  i.itMUT    *>«ti  |*i«.  -17.  1**.'. 

its.  HIIMirMH  DIHHIVII.IH    KtrtUr*! 

"•<    ttii    «H:«ta 

Head  !♦:  depth  V  I> .  *:  A.  7:  M-ale*  o-|<»  t«»  17-ri;  teeth  4-4.  often  wiifc 
*light  griudini;  *urface.  Hody  long  ami  ulender,  little  comprea*fd.  wiib 
loug  cautlal  peduut'le.  Ht.nl  long,  rather  tlat  abote,  tbeauout  auuieahat 
hluutls  dt-nmed.  project  in.:  a  little  l»e\oud  the  rather  amall,  horizontal 
mouth:  lower  jaw  im-lmb  -d;  In.th  jaw  *  with  the  *k  in  hard  in  frutit  form 
tug  a  *<»!t  »»f  lip  later a'.h .  HarU'l  considerably  shorter  than  pupil,  mai- 
illary  not  reaching  ntar!>  to  mint.  K>e  \cry  large,  high  up.  anmrwhat 
directed  upward,  rath*  r  l>«  hm.l  uuibllf  of  head.  forming  more  than  ub» 
third  length  of  hc.id  «  )|*«rc!e  ••mall.  I>or»al  rather  large,  it*  poater.or 
liorder  obhi|tn  •:  an.il  *>iiiai! :  caudal  well  furked ;  |»ectoral  rather  long 
Scale*  rather  Ut^e.  1»»  t«- 1^  in  front  of  ilornal.  Lateral  line  nearly  atrmigbt 
Ohvao'oui* ;  back  iriegularly  mottled;  •idea  •livery,  with  a  bloieb  lateral 
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band,  which  is  widened  into  several  dusky  spots,  formed  by  dark  punotu- 
lations,  and  most  distinct  posteriorly ;  a  dusky  band  on  head,  through 
•yes  and  snout;  fins  plain.  Length  3  to  4  inches.  Lake  Erie  to  the  head- 
waters of  the  Tennessee,  west  to  Arkansas  and  Iowa;  rather  common  in 
the  river  channels,    (disrimilis,  not  similar,  to  other  shiners.) 

••lit,  Kiktlamd,  Boat.  Joarn.  Nat.  Hiat,  in,  1840,  341,  pi.  iv,  fig.  St,  Mahoning 
River,  Ohio,  and  Lake  Erie,  near  Cleveland. 

jiwimOw,  Cora,  Grpr.  Penn.,  367,  1866;  GOMTHxa,  Oat.,  vn,  177,  1868;  Jordan  k 
Gluts*,  Synopaia,  215, 1883. 

St*.  HTBOP818  WATAUGA,  Jordan  k  Kvermann. 

Head  4i;  depth  5i  to  b.  D.  7;  A.  7;  scales  5-48  to  52-4,  20  to  24  before 
dorsal ;  teeth  4—1,  small,  hooked,  with  slight  grinding  surface.  Body  more 
elongate  than  in  E.  disrimilis f  the  scales  smaller  and  the  coloration  less 
variegated.  Olivaceous,  with  a  bluish  lateral  stripe  not  so  wide  as  eye 
passing  around  snout;  on  this  stripe  8  to  12  blackish  spots,  diffuse  and 
smaller  than  eye,  one  of  these  at  base  of  caudal ;  a  dark  speck  on  front 
of  opercle;  fins  plain.  Length  4  inches.  Known  from  Holston  River, 
Virginia ;  Watauga  River,  Tennessee ;  White  River,  Arkansas ;  Big  Barren 
River,  Kentucky ;  and  Tippecanoe  River,  Indiana;  probably  abundant  and 
apparently  replacing  H.  disrimilis  in  mountain  streams;  size  usually  larger 
than  in  H.  disrimilis. 


Bgkopm  wabamf*,  Jordaw  A  Ktrrm ahh,  Proc.  U.  &  Nat.  Mot.,  1888,  356,  Watauga  River,  Elii- 
abethtown,  Tenneaaee  ;  North  Pork  Holaton  River,  Saltville,  Virginia.  (Type, 
Ho.  39929.  Coll.  Jordan,  Jenkins,  A  Evermann.)  Woolmax,  Bnll.U.  S.  Fish  Comm.,  xn, 
1892,858. 

Subgenus   HYBOPSIS. 

•SO.  HYBOPSIS  LABROSUS  (Cope). 

Head  4};  depth  4*.  D.  8;  A.  7;  scales  5-34  to  40-3;  teeth  1,  4-4,  1. 
Body  long  and  slender,  little  compressed.  Head  rather  long,  narrow,  and 
pointed,  very  slender  in  young  specimens,  stouter  in  adults.  Snout 
decurved  in  profile,  long,  overhanging  the  large  mouth ;  lips  much  thick- 
ened, the  lower  with  an  internal  fringe  of  papilla ;  barbels  extremely 
long,  more  than  half  diameter  of  eye.  Eye  moderate,  nearly  median,  3} 
in  head.  Scales  moderate,  closely  imbricated,  16  in  front  of  dorsal.  Fins 
rather  small ;  caudal  deeply  forked,  its  peduncle  long  and  slender.  Males 
dark  steel  bloe,  with  black  markings  on  back  and  especially  at  base  of 
dorsa. ;  females  very  pale  silvery,  with  a  blue  streak  along  sides  of  tail. 
A  small  round  black  spot  at  base  of  caudal ;  a  dark  lateral  streak,  obso- 
lete anteriorly ;  large  specimens  with  a  large  dark  patch  on  the  last  rays 
of  the  dorsal,  as  in  Notropis  whipplii ;  base  of  the  caudal  with  dark  points, 
males  in  spring  with  the  head  and  neck  profusely  tuberculate  and  the  fins 
flushed  with  crimson.  Length  3  inches.  Basin  of  the  Santee,  in  North 
and  South  Carolina;  common,     (labrosus,  thick-lipped.) 

OnUiektkm  labromu,  Cop*,  Proc.  Azner.  Phil.  Soc.,  1370,  458,  tributaries  of  Catawba  River, 
McDowell  and  Burke  counties,  North  Carolina.    (Coll.  Cope.) 

Oen&tMkf  somsmu,  Jordan  k  Brayton,  Bull.  U.  S.  Nat.  Mus.,  xn,  1878,  24,  Saluda  River, 
Greenville,  North  Carolina.    (Type,  No.  31126.    Coll.  Jordan  k  Bray  ton.) 

CrrmtiJUkf  Utbrtmu  and  Manemtu,  Jomdax  Jt  Gilbert,  Synopsis,  217,  1883. 
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Head  3|;  depth  4.     D.  K;  A.  H:  scale*  6*40-3;  teeth  I,  4-4.  I      htft 


stouter,  more  elevated,  and  mom  compressed  than  lb  it.  r»4n/r*w*.     tl«a* 
short,  broad  above,  much  smaller  and  more  conical  than  in  it  r****/**** 
outline  of  back  rather  abrupt!)  declining  behind  front  of  dotmaJ  an.  •»  ta*a*. 
the  base  of  the  fin  is  oblique.    Mouth  inferior,  horitoatal,  small,  taw  east 
illary  reaching  line  of  orbit.     KarbeU  small.     Eye  small,  3?  in   am* 
Color  silvery,  with  a  double*  series  of  black  specks  along  lateral  lis*    sa*t 
a  lateral  band  of  dun  ted  blackish,  which  pass**  through  eye  and  aa>v«t  a**c 
ends  in  a  faint  caudal  spot ;  males  with  the  flus  bright  rrd,  and  the  »Wt 
with  a  deep  violet  luster,  as  in  Soiropi*  msrfereenia.     length  J  is**** 
Han  tee  Basin,  in  North  Carolina  and  Houth  Carolina :  rather  rare      U*mm 
bles  AVfropis yrocnt,  but  has  an  evident  barbel.     ( i it  ,  high ;  r~-  * .  be*  a 


CW«SV*fAfi  Iff  »■■  *»,  Cort,  IT  .r   Am*r  rttll.Sor    fbll*  .  1«T0.  44*.  tritolartee.  of  Cat**** 
River.  McDowell  County.  North  Carolina,    if.ji  C.*f*.i    Jit»ti  i  lui 
l*.  H.  KaL  M  ta.,  ill,  HT*.  *A,  mmI  Joa»*»  A  Oumr.  Hyanyn.  rt\  left* 

441.  NYBOr*!*  Bt  EftlfftO**  'Jersaa). 

Head 4:  depths.     I).  8;  A.  7;  scales  r>-3£-3;  teeth  1,  4-4.0.     F« 
ilybopms  amblop*.     Head  long,  narrower  than  in  II  mmblvp*.     I"  ye 
ate,  3f  to  3f  in  head,  wider  than  the  interorbttal  space.     Month 
inferior,  overhung  by  the  bluntly  decurvcd  but  not  very  brued  nanit 
barbels  quite  long    and  distinct,    13   scalee    in    front   of    the    dure* 
Fins  well  developed  :  the  first  rays  of  the  doraal  about  twice  height  « f 
last.      Pale  olivaceous;    wide*  with  a  plumbeous  eihery   t»and.  in  •*>»* 
specimens  forming  a  *tri|>e  through  eve  and  anout,  and  a  dark  «|»>t  a!  *  *** 
of  caudal;  cheek*  silvery ;  snout  in  male*  red,  with  numerous  du»t  .  if 
tul>ercles;  specimen*  in  Inch  spring  coloration  bate  the  tin*  lar^eii  rrd 
Length  3  inche*.     Hamu  of  the  Altauiaba,  tteorgia.  common.     .r»*»»  re*i 
from*,  forehead. ) 

JfcwMMtf  rmhe^'m*.  J<  *m«.   Ann    l-j       N%t     Hut    M    T  .  I"?'     ;>»    Ocmulfce  Kivtr    F.«i 
Shoals.  Georgia.     (T«i-    N-   r-.v  A  Jul*.     r..||   J  riwu  > 

C«r*im.ktkf  fWrfi/f-*!,  J    St-k*  A  ifllkCKt.  *}U>\*U,  XII,  l*M. 

&SS.  Hl»Or>lH   AIKI.OPX  iIUflMju*) 
i*:i  wb  <  n<  »  i 

Head  I:  depth  ."».  I>.  x;  A.  7:  acale*  .V-3*-4;  teeth  I.  1-4.  1.  Ik-lj 
rather  slender,  nninew  hat  beat  y  anteriorU  .  uot  much  compressed  Hrsd 
large,  tlatteiied  and  broad  »i»o\e:  e\e  \er\  large,  lunger  than  snout  ax.4 
longer  than  interorbital  «pa«r.  :i  in  bead  Mouth  horizontal,  submferwr 
and  rather  Muall  :  muzzle  bluntly  declined:  upper  lip  below  le\rl  cf 
orbit;  inaiillan  not  hmoIiii.^  line  of  front  of  orbit ;  barl*l  e\  idrtt 
Fins  moderate.  Lateral  line  Hiiiijewb.it  declined;  sitteen  sca.e*  hrfor* 
dorsal.  Color  translucent  grceui«h  *  *cale»  *omewbat  dark  edged:  side* 
with  a  bright  *ii\cr\  band  wlucli  o\eihen  dark  pigment,  so  that  some- 
time* a  pltitnlM'oim  or  even  bla<*ki*h  band  ap|>ears;  a  dark  baud  tkruur! 
eye  around  snout  ;  uialen  witb«»ut  ttiWrclea  «»r  red  coloration      l^etigiL  2 
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to  3  inches.  New  York  to  Iowa,  and  southward  to  Alabama.  Very  com- 
mon in  the  Ohio  Valley  and  the  Tennessee  Valley.  Southern  specimens, 
(rax.  winckelli),  have  the  head  narrower  and  the  barbel  rather  shorter. 
(attfXif,  blunt;  ty,  face.) 


RAnKUQUE,  Ichth.  Oh.,  51, 1820,  Ohio  River,  at  the  Palls. 

Hfknpm  frocilu,  Aoassis,  Amer.  Journ.  Sci.  Arts,  1854,  358,  Huntaville,  Alabama. 

Hjhopm  *mckrUi,  Girard,  Proc.  Ac  Nat.  Sci.  Phi  la.,  1856,  211,  Black  Warrior  River,  Ala- 
bama.   (Coll.  Winch  ell.) 

CWuaVkfcft  Aya/mat,  Cops,  Journ.  Ac.  Nat  Sci.  Phi  la.,  1868,  226,  tributary  Holatoo  River. 
(Type,  No.  14996.    Coll.  Cope.)    GCnthkr,  Cat,  vii,  179, 1868. 

jruiBWH  —Hoy,  Jorpaw,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  1876,  328. 

GmabdUky  aatMopt,  Jordan  6  Gilbrrt,  Synopsis,  214,  1883.  . 

534.  HYBOP8I&  8TOBEBIANUS  (Kirtland). 

Head  4i;  depth  4;  eye  3;  snoot  3.  D.  8;  A.  8;  scales  5-42-4.  Body 
elongate,  compressed,  the  back  somewhat  elevated  from  the  occiput  to 
base  of  dorsal,  thence  rapidly  declined  to  the  long  and  slender  caudal 
peduncle.  Head  short,  compressed,  the  cheeks  nearly  vertical.  Interor- 
bital  space  rather  broad  and  flat,  somewhat  grooved.  Eye  very  large, 
circular,  high  up,  about  3  in  head,  nearly  midway  of  length  of  head,  its 
diameter  about  equal  to  length  of  snout,  scarcely  greater  than  width  of 
interorbital  space.  Preorbital  bone  large,  oblong,  conspicuous,  andjjil- 
very.  Mouth  rather  small,  horizontal,  the  lower  jaw  included;  edge  of 
premaxillary  below  level  of  eye ;  maxillary  not  reaching  to  front  of  orbit. 
Barbel  conspicuous.  Snout  boldly  and. abruptly  deourved,  much  as  in  H. 
Mwiblopsy  the  tip  of  the  snout  thickened,  forming  a  sort  of  pad.  Lateral 
line  somewhat  deourved.  Bows  of  scales  along  back  converging  behind 
dorsal,  where  the  upper  series  run  out,  as  in  Notropis  cornutu*.  Fins 
rather  higher  and  more  falcate  than  in  H.  Icentuckientis-,  dorsal  fin  inserted 
well  forward,  over  ventrals ;  pectoral  fins  pointed,  not  reaching  ventrals ; 
ventrals  not  reaching  vent ;  caudal  long,  deeply  forked.  Teeth  usually 
1,4-4,  0,  hooked,  without  grinding  surface.  Translucent  greenish  above ; 
aides  and  below  brilliantly  silvery;  cheeks  and  operoles  with  a  bright  sil- 
very luster;  fins  plain ;  a  slight  plumbeous  lateral  shade ;  no  caudal  spot ; 
do  red.  Length  5  to  10  inches.  Lake  Erie  to  Nebraska  and  eastern 
Wyoming,  Tennessee,  and  Arkansas;  abundant  in  the  larger  streams, 
especially  in  Iowa.  (Named  for  David  Humphreys  Storer,  author  of  the 
excellent  History  of  the  Fishes  of  Massachusetts,  and  of  the  first  "  Syn- 
opsis of  the  Fishes  of  North  America,"  (1846). 

ButQu*  lurcrumu*,  Kibtlahd,  Proc.  Boat  8oc.  Nat.  Hist,  i,  1842,  71,  Lake  Erie. 

&>*«>  ttmali*,  Girard,  Proc.  Ac.  Nat  Sci.  Phil  a..  1856,  189,  Arkansas  River,  Fort  Smith. 

(Coll.  Shaniard.) 
Cm&chlkf  face**,  Jordan,  Proc.  C.  8.  Nat  Mas.,  1879, 238,  Falls  of  Ohio  River,  New  Albany, 

Indiana;  (Type,  No.  23462.    Coll.  Jordan.),  and  Jordan  A  Gilbert,  Synopsis,  213, 1883. 
tyfcupau  rformmat,  Jordan  &  Mkek,  Proc.  U.  S.  Nat  Mus.,  1885,  6. 


Subgenus  YURIRIA,  Jordan  &  Evermann. 

685.  HTB0P8IS  ALTl  8  (Jordan). 

(Pksca  Blanc  a.) 

Head  3f  to  4*;  depth  3f  to  4J.    D.  8;  A.  8;  scales  9-45-3,  16  to  19  before 
dorsal;  teeth  4-4,  with  broad  grinding  surface  and  slight  hook.    Body 


**     V     A 


.o? 
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Nbcomu  ntbr<uc€tmt,  G I  bard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1866,  190,  Sweetwater  River, 
Nebraska.    (Coll.  Bowman.) 

Nuoomii  bdliau,  Gihabd,  I.  c,  213, 1866,  Black  Warrior  River.    (Coll.  Winchell.) 

Ceratichtkp  leptoeephalu^  Girabd,  Proc.  Ac.  Nat  Sci.  Phila.,  1856, 213,  Salem,  North  Carolina. 

CeraUchtkyt  cydotu,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  277,  Grosse  Isle,  Waterford,  Clin- 
ton River,  and  Bruce,  Michigan;  GCnthkr,  Cat,  vn,  178, 1868. 

OeratkhthyB  micropogon,  Copk,  Proc.  Ac  Nat.  Sci.  Phila.,  1864,  277,  Concstoga  River,  Penn- 
sylvania.   (Coll.  Jacob  Stauffer.) 

CeratichOtf  Btigmaticu*,  Cope,  /.  c,  278,  1864,  Michigan;  GCnther,  Cat,  vn,  179, 1868. 

Ctralichthyn  biguthUta,  Cops,  Cypr.  Pnnn.,  366,  1866;  GCnthek,  Cat.,  vii,  178, 1868. 

Ceratichlkg$  bigvttahu  and  O.  micropogon,  Jordan  &  Gilbert,  Synopsis,  212,  1883. 

131.  COUESIUS,  Jordan. 

Oouemu,  Jordan,  Bull.  Hayden's  Geol.  8urv.  Terr.,  it,  786, 1878,  {mUneri). 

Body  elongate.  Head  normal,  not  depressed,  the  profile  convex.  Month 
terminal,  normal,  a  well-developed  barbel  on  the  anterior  side  of  maxil- 
lary, just  above  its  tip.  Teeth  2,  4-4,  2,  hooked,  without  grinding  sur- 
face. Scales  rather  small;  lateral  line  continuous.  Dorsal  fin  over  or 
slightly  behind  ventrals ;  anal  basis  short.  Size  rather  large.  This  genus 
is  closely  related  to  the  section  Nocomis  under  Hybopsis,  from  which  it 
may  be  separated  by  the  presence  of  2  teeth  in  the  lesser  row,  by  the  posi- 
tion of  the  barbel,  and  by  the  smaller  scales.  Its  relations  with  Semotilus 
are  equally  close.  The  species  are  not  well  known.  (Named,  for  Dr. 
Elliott  Coues,  the  most  versatile  and  most  inspiring  writer  on  American 
ornithology,  (1842 )  who  collected  the* type  species  in  large  numbers.) 

a.  Scales  in  a  cross  series  from  dorsal  to  lateral  line  about  17;  66  in  the  lateral  Hue. 

SQUAMiLKKTUs,  637. 
aa.  Scales  iu  a  cross  series  from  dorsal  to  lateral  lino  10  to  13. 
b.  8calcs  iu  the  lateral  lino  63  to  72. 

c.  Free  margin  of  dorsal  fin  concave,  the  anterior  rays  extending  beyond  the  last  rays 

when  the  fin  is  depressed.  plum beus,  538. 

cc.  Free  margin  of  dorsal  not  concave,  the  tips  of  the  anterior  rays  uot  reaching  tipa 

of  lant  rays  when  the  fin  is  depressed.  dissimilis,  539. 

66.  Scales  in  the  lateral  line  55  to  58. 

d.  Scales  before  dorsal  about  36.  qreeni,  540. 

dd.  Scales  before  dorsal  about  27.  adustus,  541. 

587.  COUESIUS  SQUAM1LKNTUS  (Cope). 

Head  3} ;  depth  5 ;  eye  4}.  D.  8 ;  A.  7;  scales  17-436-14 ;  teeth  2, 4-4, 1. 
Form  stout,  the  profile  nearly  plane;  muzzle  not  prominent.  Mouth  hori- 
zontal, the  maxillary  not  reaching  orbit ;  eye  rather  small,  shorter  than 
snout.  Isthmus  wide.  Barbel  quite  small.  Dorsal  fin  slightly  in  advance 
of  ventrals,  behind  middle  of  body.  Scales  quite  small.  Olivaceous  above; 
sides  silvery  ;  a  lateral  band  of  dark  punctulations ;  fins  plain.  Henry's 
Fork  of  Green  River  in  southwestern  Wyoming.  (Cope.)  Perhaps  not 
distinct  from  C.  dittnimilia,  but  the  scales  in  transverse  series  said  to  be 
much  more  numerous,     (squamilenius,  small-scaled.) 

Ctrattchthys  MjvnmiUntui,  Cope,  Haydeu's  Geol.  Surr.  Wyoni.,  1870,  (1871),  442,  Henry  Fork 

of  Green  River.  Wyoming.  Colorado  baain. 
OoHctuu  $quamUrtitus,  Jordan  k  (Jimiekt,  Synopsis,  21*,  1883. 

5»H.  COUESIUS  PLUMBEUS  (Aganiz). 

Head  4*;  depth  '.4;  eye  4.  D.  8;  A.  8;  scales  11-60  to  70-7;  teeth  2,  4-4,  2. 
Form  of  Semoltlun  atromaculatus,  but  more  elongate  and  less  compressed. 
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Head  flattish  above,  the  snout  broad,  somewhat  projecting  over  the  large, 
oblique  mouth ;  maxillary  reaching  front  of  eye.  Barbel  evident.  Eye 
large,  as  long  as  snout,  \\  in  interorbital  space.  Scales  small,  crowded 
forwards,  those  on  the  back  smaller.  Dorsal  beginning  over  last  ray  of 
ventrals.  Height  of  dorsal  fin  1  to  H  in  head ;  free  margin  of  the  fin  con- 
cave, the  anterior  rays  produced  and  extending  beyond  the  others  when 
the  fin  is  depressed ;  longest  anal  ray  1£  to  1£  in  head,  its  form  similar  to 
that  of  dorsal.  Dusky  above ;  sides  somewhat  silvery ;  an  obscure  dusky 
band  through  eye  around  snout ;  fins  plain.  Length  6  inches.  Streams 
and  lakes,  from  Lake  Superior  east  to  the  Adirondack  region  and  New 
Brunswick;  not  very  common, except  northward,  (plumbeus, lead-colored.) 

Gobio  plumbeH*,  Auamuz,  Lake  Superior,  366,  1856,  Lake  Superior.    (Coll.  Agassis.) 
Ceratichthy*  prottiiemwt,  Cope,  Cypr.  Penn.,  365,  1866,  Montreal  River,  Keweenaw  Point, 

Lake  Superior.    (Coll.  Dr.  J.  H.  Slack.) 
Nocomu  milneri,  Jordan,  Bull.  U.  S.  Nat.  Mas.,  x,  64, 1877,  Lake  Superior.     (Type,  No.  20332. 

Coll.  Milner.) 
&ratic)dhy$ plttmbnt*,  GOnthkr,  Cat.,  vn,  176,  1868. 
Cbnesfets  (KmminZm,  Jordan  &  Gilbert,  Synopsis,  218,  1883,  In  part. 
Ooneaiut prodhemiMy  Jordan  &  Gilbert,  Synopsis,  219, 1883. 

589.  COUK8IU8  DISSIMILIS  (Girard). 

Head  4fr  to  4$ ;  depth  4  to  5;  eye  4  to  5  in  head ;  snout  3  to  4.  D.  8;  A. 
8 ;  scales  12-68-8,  varying  from  64  to  72.  Very  close  to  C.  plumbeus,  the 
only  important  difference  being  in  the  form  of  the  dorsal  fin.  Height  of 
dorsal  fin  H  to  1}  in  head ;  free  margin  of  fin  nearly  straight,  the  anterior 
rays  little  if  at  all  produced ;  when  depressed  barely  reaching  end  of 
other  rays  ;  longest  anal  ray  1|  in  head,  the  free  margin  of  fin  straight, 
the  first  rays  where  depressed  not  reaching  beyond  others.  Upper  Mis- 
souri and  Black  Hills  region ;  generally  common ;  probably  a  variety  of 
C.  plumbeus.     (dissimilis,  dissimilar,  to  Semotilus  atromaculattw.) 

Lausom>mu»  dimmili*,  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1856,  180,  Milk  River  and  Little 
Muddy  River,  Montana.    (Type,  No.  158.    Coll.  Suckley.) 

540.  COUESICS  G  BEEN  I,  Jordan. 

Head  4^;  depth  4^;  snout  3f.  D.  8;  A.  8;  scales  10-57-7;  teeth  2, 
4-4,  2.  Body  robust,  the  back  convex  before  the  dorsal,  profile  of 
head  straight  and  rather  steep,  space  between  eyes  broad  and  flattish, 
3±  in  head.  Snout  bluntish,  but  rather  long;  premaxillary  just  above 
level  of  lower  part  of  pupil ;  maxillary  reaching  almost  to  orbit,  3|  in 
head;  barbel  well  developed,  not  quite  at  end  of  maxillary;  its  length 
considerably  less  than  that  of  pupil.  Mouth  moderately  oblique,  the 
lower  jaw  slightly  included.  Dorsal  fin  inserted  behind  base  of  ventrals 
and  behind  middle  of  body,  at  a  point  midway  between  preopercle  and 
base  of  caudal,  the  fin  of  moderate  height.  Pectoral  shortish,  1}  in 
head,  ventrals  nearly  2.  Caudal  well  forked,  the  lobes  equal;  scales 
larger  than  in  most  related  species,  scarcely  reduced  forward  and  bat 
little  smaller  on  the  back  than  on  the  sides ;  36  scales  in  front  of  the 
dorsal.  Color  dark  olive  above,  the  sides  reddish  silvery ;  slight  traces 
of  a  lateral  band,  a  dark  streak  below  the  eye,  undulating  and  extending 
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from  side  of  upper  jaw  to  opercle.  Lining  of  shoulder  girdle  dusky; 
fins  without  definite  marking,  the  upper  somewhat  dusky.  Length  6 
inches.  Stuart  Lake,  headwaters  of  Fraser  River,  British  Columbia,  and 
Lake  Pend  d'Oreille,  Idaho.  (Named  for  its  discoverer,  Ashdown  H. 
Green,  of  Victoria.) 

Otmeniwt  yreeni,  Jordan,  Proc.  U.  8.  Nat.  Mur,  1893,  313,  Stuart's  Lake,  British  Columbia. 
(Type,  No.  44454.)  Gilbkbt  A  Evkrmann,  Investigations  in  Colombia  River  Basin,  44, 
1894. 

541.  C0UESIU8  ADUSTU8,  Woolman. 

Head  4i ;  depth  4 J ;  eye  moderate,  3|  to  4 ;  snout  3i  to  3}.  D.  8 ;  A. 
7;  scales  13-58-8,  27  before  dorsal;  teeth  2,  4-4,  2.  Body  moderately 
elongate,  compressed,  the  back  a  little  elevated,  the  anterior  profile 
rather  convex.  Snout  rather  long,  slightly  pointed;  mouth  low,  ter- 
minal, oblique,  the  jaws  subequal,  the  maxillary  opposite  posterior  nos- 
tril ;  barbel  evident  in  young,  inconspicuous  in  adult,  its  position  not 
quite- terminal.  In terorbital  space  broad,  flattish ;  eye  moderate;  preor- 
bital  broad.  Scales  small,  those  before  dorsal  and  on  belly  smallest; 
lateral  line  decurved.  Dorsal  inserted  over  or  a  little  behind  ventrals,  the 
latter  reaching  the  vent.  Olivaceous,  dusky  above;  sides  silvery,  a  nar- 
row plumbeous  lateral  band  from  snout  to  caudal,  ending  in  a  small  black 
caudal  spot  which  is  obsolete  in  adult ;  fins  all  plain.  Length  4  inches. 
Rio  de  los  Conchos,  Chihuahua;  three  specimens  known.  The  smallest 
of  these  is  deeper  in  body,  more  silvery,  and  with  the  barbel  more 
conspicuous,    (adutttus,  scorched.) 

limenuB  ad«*tu*,  Woolman,  Bull.  U.  8.  Fish  Comm.,  xiv,  1894,  87,  May  3,  1894,  Rio  de  loa 
Conchos,  Chihuahua.    (Coll.  Woolman  &  Cox.) 

132.  PLATYGOBIO,  Gill. 

Ptatygobio,  Gill,  Trans.  Amer.  Phil.  Soc.  Phila.,  v,  12,  178,  1863,  (communis). 

Body  rather  elongate,  somewhat  compressed.  Head  rather  short,  more 
or  less  broad  or  depressed  above ;  mouth  normal,  rather  large,  subter- 
minal,  with  a  well-developed  barbel  at  its  angle,  at  the  extremity  of  the 
maxillary.  Scales  large.  Lateral  line  continuous.  Dorsal  inserted  ante- 
riorly, rather  in  front  of  ventrals.  Teeth  2,  4-4,  2,  with  rather  narrow 
grinding  surface.  Size  large ;  males  without  nuptial  pigments  or  bright 
colors.     (rrAarif,  broad  ;  Uobio,  a  gudgeon.) 

a.  Anterior  profile  nowhero  concave,  the  head  not  specially  depressed  above;  eye  moderate, 
A%  in  heail.  PHTSioNATnrs,  542. 

an.  Anterior  profile  mon*  or  less  concave  above  the  depressed  and  flattoned  head. 

l>.  Eye  small,  4  to  C  in  head  in  adult;  snout  not  tuberculato  in  males,  so  far  as  known; 

nize  largo.  uracil  in,  543. 

I>h.  Eye  large,  3%  in  head;  males  with  the  snout  tuberculato;  size  small,      fallidus,  544. 

542.  PLATYOOBIO  PHYSIGN  ATHUH  (Cope). 

Head  U  ;  depth  4£;  eye  4$  in  head,  1|  in  snout,  which  is  3  in  head. 
D.  8 ;  A.  8,  Hcales  6-48-5,  20  before  dorsal ;  teeth  2,  4-4,  2,  with  distinct 
grinding  surface.  Body  slender,  the  caudal  peduncle  stout.  Head 
shorter,  narrower,  blunter,  and  less  depressed  than  in  P.  gradlii.    Dorsal 
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outline  little  arched,  the  profile  descending  steeply  to  tto  lip,  a*a#M 
•ren  and  nowhere  concave.  Lower  Jaw  included.  maiillary  fwa*b:*< 
anterior  border  of  or  hit.  IlartteU  well  developed.  DuraaJ  ia  11 
front  of  ventral*.  Olivaceous  above,  white  below  ;  a  plui 
t>and;  fin*  plain.  length  (»  inches.  I'pper  waters  of  Arki 
very  abundant  in  the  channels,  the  moat  common  fish  at 
rado.    (oi«t<jw.  to  thicken :  )i «ie*»rt  Jaw.) 

fU+i*Ukf  rfcy^y-H/W*,  t'..n,  Wb~lrr  Hum.,  Zo»l .  v  fsl,  l«*\    l«T^  Art  4 

Pueblo.  Colorado.     <<'*<H.  Alkrn  ) 
Omtrmu* pkmt—tk»:  J«im%   4  (iiLtiaT.  SfnopJM.  fl»(  l*SI,  J<*s»«*    tall   I     ft  f«a  •  n«* 

it.  It**.  17 

Alt.  Fl.aTftiOBIO  UIAriU«<fcVW*r4*nttl 

Fiat. ■«*»■»  Cava  ) 

llea«l  4|;  depth  4| ;  eye  <*»  in  adult.  D.  N;  A.  K;  scale*  «VJA-% ;  IswU 
2,4-4,2.  llody  rather  elongate,  somewhat  compressed,  little  eleiased 
Head  small  and  short,  its  upper  surface  very  broad  and  dijifeassd.  tae 
interorbital  width  being  nearly  half  length  of  bead :  region  heliiajal  a*a* 
gibltotis,  so  that  the  anterior  profile  is  more  or  leas  coocava  HewU 
rather  large,  slightly  oblique,  the  upper  lip  on  level  of  lower  a**rt  *i 
eye :  maxillary  reaching  frout  of  eye ;  upper  Jaw  very  protractile,  lowrr 
Jaw  included.  Kye  small,  rather  high  op  and  anterior.  Fine  ratWr 
large;  dorsal  in  advance  of  middle  of  body;  pectoral  falcate,  its  upprr 
rays  elongate :  caudal  peduncle  rather  stout.  Scales  large  atidsiltrri 
lateral  line  declined  :  '2'J  *cale*  in  front  oT  dorsal.  Snout  not  tah*rT«L»i# 
in  male*,  so  far  a*  known.  Coloration  pale:  !»sck  olne.  snles  and  L»,*»» 
silvery:  head  montly  white,  tin*  pale:  no  dark  lateral  band  or  ca%-!*: 
spot.  length  1-  incheN.  Ka*t  *1«»|m«  of  the  Korky  Mountain*.  fr»»er.  •. t* 
Missouri  and  Yellow  limn1  river*  to  the  Saskatchewan:  abundant  n  r  *• 
clianuel*  as  f:u  «outh  a*  Kama*  (it  \,  not  ascending  to  spring*.  •/**.*.  •• 
slender.) 

*\jrm*t  (/'»  >«-»■    .,' •    '••    Kt  ihm*   v  I' »u'.»  It-r    \RKr  ,  Ftihi,  I3n.  \K»    Soaaat;  * »* •* 

River,  at  Carlrton  Honw 
/*•/■-•  »•*%!■■        .-  ••  •.••:!.«  1. 1  .  |»r->      A'    S**l    *^i    l"M'a  .  1***.  I»\  ftfi-l  Par     R    *   **••      i    ;** 

1*V.    Fort    Pierre.    Fort    Union.    Milk   River     Yellowatooe  River.    %w*ei«aw 

River      'T«i-.N      I"".  •!        «'■  1!   >u  k.«   i 
/"»./ ».  *'*s%     /'.if  ■.■,"»•.('.  ir,  rf..     .\.      N»t    >i    PliiU,  1«*4.  XT?    near    Hr*4f*«  • 

Past    "ai.*l  r*\  ■  •     •.»!•!"        ,1    ■;    l|«>iifu  ul  ) 

l*m      »-*•--*,..'••<(      H"l  i .       l'»!    .    \  :i      Jl't     l»»  » 

/#•     *  ■-■•  ■       i      ■■#»■    J    ..'-».  '  —m  it'  \tlltl,  *'\t  ,   Ml.  J»  T.   ?r+,   \—A 

Hit*  r  **  .-»    i«    •.:»:.  «"i;  I  ii1    ■•■•i.j*  •    .  \  \  j    .  I  t.»1  .  !••».  |»~f 

|1.i'»  mi  »      ■'  i    mi>.    J     KI'O     \    ••)!  •  t  hT     •» »  ■      J-   •     .'.*  ■     1*Kj 

.44.   I'MTIMIHIO    I*  A  I.I.I  0 IX,  r«t*< 

Head  I:  «l«pth  !•  :  *  \  >■'■>;..  \n  mterorhital  width  :  snoot  3|.     I>  *.  A 
K:  hi-alc*  I.:.'.     :  \ **■'.}■,  :'.  I    J.  l*.  lnHiked  and  with  masticatori   aurfac* 
Hf*a«l  Hat  a)Hi\  •>.  t).«-  -t."iit  ••Mrli.iii^:ii^  tin*  mouth,  which  i«  large  ax<i 
*idt'.  with  .i  tn.i\i!';»is  li.ttlx!  :ilMint  nnrthird  a*  long  as  eye.     MaiMi.*1* 
reaching  \ert:c;il  tlimM^h  innl'lif  of  in-*.      Scales  *i  ith  '£2  mwi  lirffre  d-«f 
sal,  where  they  ure  much  ainaller  than  elaewhere.     LateraJ  line  straight. 


Jordan  and  Evermann. — Fishes  of  North  America.        327 


except  for  a  few  scales  in  front.  Pectoral  fins  large  and  pointed,  reach- 
ing ventrals,  the  latter  to  vent ;  front  of  dorsal  a  trifle  before  ventrals 
and  a  little  nearer  snout  than  caadal.  Color  plain,  with  a  plumbeons 
laster  along  sides,  and  traces  of  a  dnsky  lateral  stripe  behind  dorsal. 
Length  2\  inches.  (Forbes.)  One  specimen  from  the  Ohio  River  at  Cairo, 
probably  adult,  as  the  snoot  is  tnbercnlate.  A  doubtful  species,  per- 
haps the  young  of  P.  gracilis,    (pallidus,  pale. ) 

Ptatygobio  pallidun,  Fohbes,  MS.,  Jordan  St  Gilbert,  Synopsis,  220,  1883,  Ohio  River,  at 
Cairo,  Illinois.    (Coll.  Forbes.) 

133.  EXOGLOSSUM  (Rafinesque). 

Ezoglounm,  RxriNESQir,  Journ.  Ac.  Nat.  Sci.  Phi  la.,  1,  1818,  420,  (lemturumum). 
Maxillmgua,  Ranbcesqlf.,  /.  c,  1818,  421,  (mariUingud). 

Body  moderately  elongate,  little  compressed.  Mouth  peculiar,  the 
mandible  being  contracted  and  incurved,  its  outline  strongly  3-lobed; 
this  appearance  is  due  to  the  fact  that  the  dentary  bones  lie  close 
together,  parallel,  and  are  united  throughout  their  length,  instead  of 
forming  a  broad  arch,  as  in  all  other  Cyprinoid  fishes;  lower  lip  repre- 
sented by  a  broad,  fieshy  lobe  on  each  side  of  the  mandible.  Upper  jaw 
not  protractile;  upper  lip  thick,  somewhat  plicate.  Pharyngeal  bones 
small,  the  tooth  hooked,  without  grinding  surface,  1,  4-4,  1.  Scales 
moderate.  Lateral  line  complete.  Fins  without  spines.  Dorsal  slightly 
behind  ventrals.  Anal  basis  short.  Isthmus  broad.  Gill  rakers  weak. 
Pseudobranchiro  present.  Air  bladder  normal.  Alimentary  canal  short; 
peritoneum  white.  Size  rather  large.  Sexual  changes  not  marked,  the 
males  with  some  black  pigment.  One  of  the  most  strongly  marked  genera 
of  Cyprinidw,  with  a  single  species.     (££cj,  outside;  yl&ooa,  tongue.) 

545.  EXOGLOSSUM  MAXILLINGUA  (Lo  Sueur). 
(Cut- lips;  Nioqbr  Chub;  Nigger  Dick.) 

Head  4;  depth  A\.  D.  8;  A.  7;  scales  fc-53-5;  teeth  1,  4-4,  1.  Body 
rather  stout,  little  compressed.  Head  large,  broad  and  fiattish  above, 
with  tumid  cheeks.  Mouth  moderate,  slightly  oblique,  the  end  of  maxil- 
lary not  reaching  line  of  orbit.  Upper  jaw  longer  than  lower.  Scales 
rather  crowded  anteriorly,  those  in  front  of  dorsal  small.  Color  oliva- 
ceous, smoky  or  dark  above ;  a  blackish  bar  behind  opercle,  and  a  dusky 
shade  at  root  of  caudal  in  young ;  fins  unmarked.  Length  6  inches.  Lake 
Ontario,  St.  Lawrence  River,  Lake  Champlain,  Hudson  River,  and  Cayuga 
Lake,  and  southward  to  Virginia;  abundant  in  the  basins  of  the  Susque- 
hanna, Hudson,  Potomac,  James,  Roanoke,  and  Kanawha,  but  not  widely 
distributed.  One  of  the  most  singular  of  the  Cyprinidw,  distinguished 
at  sight  by  its  3-lobed  lower  jaw.     (maxilla,  jaw  ;  lingua,  tongue.) 

(\prtnu*  maxUUmjua,  Lk  SuKt'H,  .Journ.  Ac.  Nat.  Sci.  Phila.,  1,  1817,  8.">,  Pipe  Creek,  Mary- 
land. 

Ezoglotmtm  anntilitum,  Ka»  ixf>qi'K,  Journ.  Ac.  Nat.  Sri.  Phila.,  1,  1818,  421,  Hudson  River. 

Er/tgloMmtm  nigrr/ueitf,  lUnxFSgtF,  /.  r. ,  1818,  421,  Lake  Champlain. 

EztMjUmum  rittatnm,  Rakinfsqif,  /.  c,  1818,  421,  Hudson  River. 

ExogloMum  letmevnanum,  Rafinksqi  e,  /.  c,  1818,  421,  (after  Lo  Sueur). 

EzogUnaom  mnxUlimjua,  GCnther,  Cat.,  vn,  188,  1868;  Cops,  typr.  Penn.,  360,  1866;  Jordan  ft 
Gilbkbt,  Syuopniti,  160,  1883. 
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134.  LEPIDOMEDA,  Cope 

Curt.  Pn*    Am*f    llnl   *-.  l*tiiU  .  1«7«.  Ul.  <•• 


Body  elongate.  Mouth  terminal,  without  barbel*.  Teeth  X  4-4.  J. 
hooked,  without  grinding  eurfsee.  Scales  email ;  lateral  lie*  eosspafts 
Ilorsal  fin  with  a  strong  spine,  rompueed  of  two,  the  postertnr  rami«4 
into  a  longitudinal  groove  of  the  anterior.  Inner  tiordcr  of  the  vesrtrai 
fine  adherent  to  the  body.  Dorsal  fin  inserted  behind  lb*  teotraU  AaaJ 
basis  snort.  Kixe  email.  Kit  inordinary  little  ftehee  of  the  da«rt  f«gM 
of  Arizona.     ( Xr  *<« ,  scale  ;  IfreV ) 

4.  Eyf>3»«tn  hmil;  «lr|4h  4\  In  ImglS  •  ?•*•••     <* 

mm.  Iy*  Imrt*.  5%  In  n«nd  .  d»|4n  S  in  Iraglk.  #•••.»>        4" 

&!«.  LeTIBOVKeU  TtTTATA,  «V#« 

I1ead3t:  depth  4J;  eye3|.  D.  11,7;  A.  9;  teeth?.  4-4.2.  Body  rat  hat 
•tout.  Head  wide  and  flat  above,  slightly  depressed  behind  the  eyes 
Mottle  obtuse,  not  prominent.  Mouth  terminal,  oblique.  Hcalee  essall. 
covering  the  whole  IkmIv  except  space  behind  pectorals;  36  arnea  ahov* 
lateral  line  and  56  in  front  of  dorsal.  Preorbital  bone  trapezoidal.  fWottd 
dorsal  spine  as  long  a*  the  ft  rut  and  wider.  Dorsal  rays  eotuew  hat  enlarged 
and  ossified.  Pec  tors  In  scarcely  enlarged.  Color  silvery  ;  a  lead  eofered 
lateral  band  and  a  black  dorsal  band.  Length  3)  inches.  Ks*»we 
only  from  the  Colorado  Cbi<|nito  River,  Arisona,  and  from  l*ahraaegel 
Valley,  Nevada.     (rittatmM,  atriped.) 

L^,U*m*4+  nSiW.i.  r«n,  Pn«r.  Am-r    Pliil.  tkx    PhiU,  |*7«,  Ul.  Rio  Colortd*  C*t4»**a 
Arisona.  (T>|».  V»    I'.Th.*,      r..||    ||<-&*}ia».i  *ih|  f«»-l    Wh#»Ur  ^«r«      »    •-•:.   r      »•**. 
««•   .'.  '2m,  1«7V  HO  i  .  J.  Ki-t*  4  <;u»ibt,  *jn»|«».  £M.  l««Q.  -'IT').  «.n»l»t.   ?*■*-«  ■# 

i*7.  I.KMDOn'KaU   J4BBOTII.  < -f* 

Head  4;  depth  '»;  rye  3J.  I>.  11.7;  A.  !« ;  teeth 'J.  4-1.  2.  IUmIt  iu>r» 
elongate.  Mouth  nearly  horizontal,  lower  jaw  somewhat  projecting  r'i* 
larger  than  in  /..  nttatu.  maxillary  reaching  it*  anterior  lM»rdrr  >|»it*m 
slender.  Scale*  ver>  »mall  and  diflirult  to  detect.  M  arrtea  before  dor*a! 
fin.  Olivaceoii*  :  a  median  black  \ertebral  t»aiid  :  sides  silvery  ;  h**r««.f 
ventral  fin*  red.  length  3  inches.  Colorado  Chiqnito  Kner.  Aruot* 
(Cope),  al*o  in  ■*«»ntherii  Nevada,  in  apruiga  in  the  dearrt.  <liilhrri 
(Named  for  I>r   llmr\  C.  Yarrow  .  > 

l#|i  l<Mnf  i   |  itr.  r».     I       if       |"'..        \rn      Mil!-      >-       l*\  ■  "*   .    1»TI,     111.    ft  IO   Colorado    Chk^^'t* 

Anions    «T»|-\  \      1   *»'       «"'l    ll-r.»».»»  )  •■•-!  7-.  I    »hwbr  ?»«r»     v  «■€'-.   |.     un. 

135.  MEDA,   (iirard. 

Sfr.«4,  l  ;iftA  •!>.  I'r    ^     A       Nit    >■  1     I  >.     »      !<>'«     1  '1,      •n.'j.li 

IUmIv  rlont;»t«"  Mouth  t«*rniin.il.  normal;  no  harlteU.  Teeth  'J.  ?*  "•.  '•'. 
ho4ikrd.  « ithont  griinliii^  nurfat'e.  lio«l\  entirely  scale  lea*.  Finn  a*  in 
Ispuitrmftla.  Si/e  ntuall.  <ii!a  region,  i  V*»/u,  a  claMieal  feminine  m 
of  no  evident  application  to  thrne  aingulsr  fithes  1 
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548.  MEDA  FULGIDA,  Girard. 

D.  II,  7;  A.  8;  teeth  2,  5-5,  2.  Body  slender,  elongate,  compressed. 
Head  elongate,  snbconical ,  the  snout  rounded.  Mouth  large,  subterminal, 
slightly  oblique,  the  lower  jaw  included ;  maxillary  extending  to  below 
orbit.  Second  dorsal  spine  highest ;  dorsal  behind  ventrals.  Coloration 
silvery.  Closely  allied  to  Plagopterus  argentissimu8,  but  with  the  eye  a 
little  larger,  the  snout  shorter,  the  lower  jaw  more  prominent.  Rio  Gila. 
(fulgidui,  shining.) 

Medafulgida,  Girard,  Proc.  Ac.  Nat  Sci.  Phila.,  1856,  191,  Rio  San  Pedro,  Arizona.  (Type, 
No.  154.  Coll.  Clark.)  GUnthkr,  Gat.,  vn,  263,  1868.  Jordan  &  Gilbbbt,  Synopsis,  251, 
1883. 

136.  PLAGOPTERUS,  Cope. 

Plagoptonu,  Cops,  Proc.  Amer.  Phil.  80c.  Phila.,  1874,  301,  (argentmimus). 

Body  slender.  Mouth  terminal ;  a  barbel  at  the  extremity  of  the  maxil- 
lary. Teeth  2,  5-4,  2,  hooked,  without  grinding  surface.  Body  entirely 
scaleless.  Fins  as  in  Meda  and  Lepidomeda.  Size  small.  (irXayii,  wound; 
nrepbv,  fin  ;  in  allusion  to  the  armature  of  the  dorsal  fin.) 

549.  PLAGOPTERUS  ARGENTIS8IMU8,  Cope. 

Head  4 ;  depth  6 ;  eye  4£.  D.  II,  7 ;  A.  10 ;  teeth  2,  5-4, 2.  Body  slender. 
Head  rather  broad,  the  muzzle  slightly  depressed,  overhanging  the  rather 
small,  horizontal  mouth.  Lips  thin,  the  maxilliary  reaching  front  of  eye. 
Eye  moderate.  Dorsal  fin  entirely  behind  ventrals,  the  first  spine  curved, 
longer  than  the  second ;  soft  rays  of  dorsal  thickened  and  ossified  at  base; 
fifth  ray  of  ventral  bound  to  the  abdomen  by  a  membrane  for  nearly  its 
whole  length ;  pectoral  rays  osseous  at  base.  Lateral  line  complete,  slightly 
deflexed.  Color  clear  silvery;  back  dusky,  with  minute  black  dots. 
Length  2|  inches.  Colorado  Basin  in  western  Colorado,  (Cope;)  Fort 
Yuma,  (Gilbert.)     (argentinnmus,  most  silvery.) 

Ptagnptenu  argent u$im ti*,  Copk,  Proc.  Amer.  Phil.  Soc.  Phila.,  1874,  130,  San  Luis  Valley,  Col- 
orado ;  (Typo,  No.  15776.  Coll.  G.  C.  Newberry;)  and  Zool.  Wheeler  Surv.,  v,  640,  pi. 
xxvi,  figs.  3,  3a,  1875,  (1876);  Jordan*  A  Gilbert,  Synopsis,  252,  1883. 

Suborder  HETEROGNATHI. 

Brain  case  not  produced  between  the  orbits.  Lower  pharyngeals  rarely 
modified  into  falciform  structures  bearing  differentiated  teeth.  Jaws 
with  or  without  teeth ;  no  pseudobranchire.  Adipose  fin  present  or 
absent.  Fins  with  soft  rays  only.  Fresh  water  fishes  of  the  tropics,  con- 
stituting two  families.  They  are  really  allied  to  the  Cyprinidce  and  to  the 
other  groups  with  modified  anterior  vertebra*,  but  in  appearance  they  have 
many  analogies  with  tho  Salmonida:     (Irepoc ,  different ;  yvdtioc,  jaw.) 

Analysis  of  Families  of  IIkterognathi. 

a.  Supra-occipital  confined  to  back  of  skull  and  with  a  very  ulight  vertical  crest.  Adipose  fin 
wanting.  Erythrihidac,  xxxviii. 

aa.  Supra-occipital  partly  miperior  and  carinated  by  a  procurrent  crest.  Adipose  fin  well 
dsrsloped.  GMABAOnriDJE,  XXXIX. 
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Family  XXXVIII.  EKYTHMKID.C. 

Heterognaths  with  the  skull  abor«  truncated  behind.  a»4  taw  Myn 
ooeipital  confined  to  hack  of  skull  and  carina  ted  by  a  tery  slight  i 
crest,  ((till.)  Adipoee  fin  none;  gill  openings  wide,  the 
•lightly  united,  free  from  the  isthmus;  nostrils  close  together .  u»o  * 
jaws  well  developed;  pharyngeal  teeth  villifonn;  cheeks  ru«  »r*d  ti  iw 
suborbitals;  hrain  ease  inclosed  above.  Body  elongate,  belly  n»«a»4>4 
Dorsal  nn  short,  of  H  to  1!»  rays.  Caruivoroue  species,  with  •b«n  ;mt«» 
tinea.  Otherwise  as  in  the  Ckaradnidtf.  Fresh  waters  of  Mowth  Aawt  ** 
Genera  4.    Hpecie*  about  20,  one  of  theui  reaching  oar  limiU- 

m.  Ifc*val  in  ltw*rtr«l  in  arivanc*  *4  anal,  itt»r  tvelrali ;  gap*  t«ri  »•*■,  tiitw  **{•««-     h« 
jtvi  with  Mr»n*  i  »nin««  ;  mamillary  «ilk  ••»  ***tJa*to  W*fa  .  iw<l  w  j» '«<■■■■      «, 
4*1  nxui<l"«l  ;  Ulrul  llD*  il«V«-ki|»«l 
S.  W«J|s  of  air  Matt>l»r  normal  ;  U^th  all  po|at**l ;  ■Mtiltery  witfc  •  -Mito     pavM«»»  imq 
villi  aa  ouirr  wri**  of  •nlarc«<l  t«ath  a»fav»t#4  tt*m  UW  vtllif**m  iMk 

sW»m*  :r 

137.  MACRODON,  lluller. 

(TRAllIKAS  OR  AlMAMaa.) 
JtVm***,  Hdita,  Ar»hl»  ,  >•»,  1*42,  (tr+M*m      mmlm*m*rm^ 

Adipose  fin  none.     Itody  elongate,  the  belly  rounded  ;   gill  omeaiegi 
wide,  the  membranes  slightly  united,  free  from  the  Utbmos:  a»etnle  *!■*» 
together.     Mouth  very  large*;  snout  pointed.    Teeth  well  developed;  sa 
outer  series  of  palatine  teeth  enlarged  ami  separated  from  the  ii!li form 
teeth;  a  detached  patch  of  teeth  in  front  of  palatines:  lu««r  jtv  eiis 
canine*  anteriorly  ami  laterally  ;  all  the  teeth  pointed  ;  maiiilan  wilt  a 
canine  anteriorly  ;  dentary  pr«»ce*»  joined  to  the  dentary  at  It.**  aiv.pli 
sis  within  the  lateral  <anim*4aml  uicrgiug  tut"  the  dent  iferoti*  r  i!f?  &.J 
way  between  nymph}  m*  and  |M»»tcrior  angle  of  dentary  ;  the  j»:t  f^TT.mi 
l»ehiiid  the  larger  canine  ami  the  one  liehiml  the  lateral  canine  hl>d  «  •.» 
numerous  short  conical  teeth  which   lie  concealed  in  the  imiaclr 
pit  in  the  preinatillary  for   the  reception  of  the  larger  dentar\  nt  -#■ 
supratemporal  plate  tingle.     Tw<»  »t»erie« :  large.  toraciou*  tiahe*.  r»;» 
cially  abundant  in  the  Amazon  return.     »«.:»..- ,  long:    -<.•#«.  tooth 

4.  Sr»J-»  «rri«*  l-v  k    -f  \x\\  f»   •••  \m\>  r*l  :.n-  !■•  Lateral  In."  *-|.  «•■•  ia  auait*ff 

6i0.  «%(KODO>   ■ICROMTIV  iiunth«r 

I>.  It:  A.  11:  l.itna!  \\ur  I'A  or  41 :  ».  ale*  a  little  smaller  than  .n  If.  av*:« 
biroM*.*   theif  Immii^  11   111   a  row    arro%«  the  tail  ahote,  from  the   !»*r?* 


•Tlii«i|--*  »••.  V    •  -I  n  *■■  1  11    .  *•,  i»  iitiit*  r«aii«    .  tnai  n  thr<>octi  ««t  «a«trrt.  *%«.i;    %n^». 

frum  TriM-ikl  «t.  I  K       M  »•.  .*.-i. »  !■■  U   •  I-  I*  I'-ai*      lu  »a>«ar«  R;k*  !•  ^  l»**ra.      m 
1.. 11.... 1         ..1      .    1       1..        ....    ^  ..    ..•     <  ■!  .  ._«k _«  »_  _  «  .^ ^  _ » 


1 


_  !    »  «r  1   tr  .'.    fi.  :.   ••  ■  r   |  -.r  *ni  ib  tba  S«|u*  ll»lf      «»a  IS  *m  <      

.W  ».»-.-• ««  lid  »-*'»■«  1)  •«  1.  t  is.   i-in.1/1       .  «  ft   ui  M»U>«r      It  timil;  ilffaai  iilii  Wi 
d  -mvt  win  h  tf.«*  •■  »*!i-  <t  «.•  j '     .    u|     •llf.  diihaI  ftp*  tSr  i.aa«*  U  mldawii      Tt«  «t r  r* 
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line  on  one  side  to  that  on  the  other ;  sides  mottled  with  light  or  dark 
brown.  Panama  to  Ecuador,  chiefly  west  of  the  Andes.  Known  from 
Rio  Chagres  and  from  Ecuador.  (Eigenmann).  (/uffpof,  small;  \im^ 
scale.) 

Maerodtm  microlepi*,  GCnther,  Oat.,  v,  282,  1864,  Western    Ecuador;   Chagres  River, 
Guatemala  ;  (Coll.  Fraser.)    Eioenmann,  Ann.  N.  T.  Ac  Sci ,  1889, 102. 

Family  XXXIX.  CHARACINIDJE. 
(The  Characins.) 

Heterognaths  with  the  skull  above  more  or  less  invaded  by  reentering 
valleys  from  behind ,  and  the  supra-occipital  partly  superior  and  carinated 
by  a  procnrrent  crest.  (Gill).  Body  variously  formed,  covered  with 
cycloid  scales.  Head  naked.  Margin  of  upper  jaw  formed  mesially  by 
the  premaxillaries  and  laterally  by  the  maxillaries ;  no  barbels ;  premax- 
illaries  not  protractile.  Teeth  various,  often  incisor-like,  often  wanting. 
Branchiostegals  usually  3.  Gill  membranes  united  to  the  isthmus  or  not ; 
no  pseudobranchiffi;  gills  4,  a  slit  behind  the  fourth ;  lower  pharyngeals 
not  truly  falciform,  but  more  or  less  curved,  armed  with  small,  sometimes 
villiform  teeth.  Adipose  fin  present  or  absent.*  Pylorio  cceca  usually 
numerous.  Air  bladder  transversely  divided  into  two  portions,  and  com- 
municating with  the  organ  of  hearing  by  means  of  auditory  ossicles,  as 
in  Cyprinidas;  anterior  vertebra  coalesced  and  modified.  A  very  large 
family  of  some  55  genera  and  300  species,  inhabiting  the  fresh  waters  of 
8outh  America  and  Africa,  where  they  take  the  place  of  the  Salmonidw 
and  Cyprtnidat  of  the  Northern  Hemisphere.  A  single  species  reaohes  the 
United  States.  The  few  species  enumerated  below  are  but  the  overflow 
of  the  vast  South  American  river  fauna. 

(Ckaracinulx,  GCnthkr,  Cat.,  v,  278-380, 1864). 

Cubimatika;  : 
a.  Dentition  imperfect. 

b.  Teeth  none  ;  no  gill  rakers ;  belly  trenchant  or  not,  with  a  median  series  of  scales  not 

ending  in  spiniform  processes;  lateral  line  complete;  mouth  noarly  horizontal; 

tonguo  adnate,  short  and  thick.  Curimata,  138. 

aa.  Teeth  well  developed  in  both  jaws  ;  dorsal  fins  short ;  gill  openings  wide,  the  membranes 

nut  attached  to  tho  isthmus ;  nostrils  close  together. 

Tetraoonopterin.*: :  % 

e.  Teeth  compressed,  notched  or  denticulated. 

d.  Anal  fin  short,  (10  to  12  rays) ;  no  lateral  line  ;  premaxillary  teeth  in  one  eerie*. 

PlABUCIHA,  139. 

dd.  Anal  fin  more  or  leas  elongate ;  lateral  lino  more  or  loss  developed. 
e.  llelly  in  front  of  ventrals  rounded  ;  gill  rakers  slender. 

/.  Premaxillary  teeth  in  a  double  series  ;  no  conical  teeth  behind  front  teeth 

of  lower  jaw.  Tktraqonoptkrus,  140. 

ff.  Premaxillary  teeth  in  three  or  four  series  ;  a  pair  of  conical  teeth  behind 

middlo  of  the  front  series  of  teeth  in  lower  jaw.  Brycow,  141. 

re.  Belly  in  front  of  ventrals  compressed  ;  no  canines ;  ventral  fins  very  small. 

Gastkropslkcus,  142. 

•Theadipo*o  fin  In  Clmrarinbl/r  is  probably  a  survival  from  a  remote  ancestry  which  they 
share  with  Slluroid  forms.  In  the  Sdmnnidr,  it  is  doubtless  also  a  survival,  but  notwithstanding 
the  superficial  resemblaures  in  certain  genera,  fas  Curimatiiur  and  Orrtymuur, )  there  Is  no  evi- 
dence of  any  special  relationship  between  the  Salmonidtr  and  Characinuiie.  They  should  not  be 
placed  in  the  same  order ;  scarcely  even  in  related  orders.  The  adipose  fin  in  Pcrcoptidm  Is 
probacy  also  an  independent  survival. 
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<*MAftA'-t*IMt 

re.  Twth  la  prraaillUr?  and  mab«Jit4«  aJI  t .«**!.  «W»aJ  afc»«l     filt  •*»< 
friw  fri*i  Mluno* 
f.  Tr*ta  on  thr  |«lal*  n«*r  .  aaal  •»  lunf  .  tuty  »fc:  <*.«  -*  •!#•••#•< 

ft.  ft al*<«  »rry  muaII.  jaw*  with  •ttpftial  t<>4»  lib*  |«  «•«»•    •••«»   -•   •  •  ■ 
)t«  nul-vrUI.  In  npfmr  nni—tUl  of  Ir?***.!*?!?  I  *•»**: 

SV«»«t«a      t 

la.  H»alr«<»f  ni<«!*rmt' •*!'.)•<>■  »llb"«l  b^fciia*  |*~«*w«     t»«i    «    •■. 
■bi«prwl.  !■*■••  ■••11      •• 

f§.  Twplb  «■»  •!»•■  |«lal*  nuavrriKBa,  vvrj  ••kail.  »»a4  aapl  tadp  •*-•*■*•*    ■*••  ■■-• 
b*utf.  «ralra  ti*<»f*-ral»,  r4.1i.  !.<-■-■••«■    '» 

138.  CURIMATA  (Caviar  1  Clo.|tirt 


Lm  Othm alw,  CrTtrt,  tUgr*-  Animal.  YA   1.  n,  lft\  |«I7.  < ■  IimwJmI 
Tumi  >T,  htrl   N  i.  Nat  .in.  :lo,  1«|«.  <c 
Citisa  A  V*n%rir*«a«,  mi.  ft,  IM'»,  { 
Kiuk*ma*i*j  A  Ki«*r  *■*««.  Ann    N    Y   A'.  M  ,  IMS,  *,  ( 
EioiwmaV*  A  T.v»w\m*»n.  t  <*."».■  jJ«a«*«frM 


No  teeth  anywhere ;  no  gill-  raker*,     Body  oblong  or  elevated,  tb*  mi 
Una  of  belly  behind  ventral*  trenchant  or  not,  al  way*  with  amnl.ati  ■*•*  •*• 
of  scales  which  do  not  end  in  spinous  processes,     lateral  tine  n»snt4#t« 
Tongue  abort  aud   thick,  a«liiate:  no  Ii|m:  margins  of  )•«•  irearkaat 
Dorsal  flu  nearly  median;  adipose  fin  present ;  anal  moderate:  «rairaU 
below  the  dorsal.     Am  a /.on  region ;  one  specie*  north  to  Panama      •  <  ■•• 
stsfs,  a  Portuguese  name  tiaed  by  Ma  re  grave,  analogous  t«  ^■#rt»« •  as»S 
Curcma. ) 

441.  (TBIVATA   VAtisULE*  fc.  Mrik.Uflia*>f 

•  ."taj<i«  «  Hi  a%-  * 

Head:H:  depth    t*  ;  eye  :<t   to  4;    in   head       I>.  III.!*:  A    III.  I     inn 
6-sl7-o\     Itody  not  Ktr.ttU  rnmprr'»»w'd  ;  caudal  short,  ita  li»t*r«  e«.***        A 
silvery  lateral  Mrrak  :  no  caudal  »pot  and  rn>*j»ot  on  dor«a!      Km  M  *„•.'.» 
lena:  ami  Kio  M.uiiom.  Panama      iStcmdachner  » 

<\trimnttmi  mtyt-tl*  •■  • ,  IM 1 1  % :  t    HWfc.  Iib  h  ftic  1    I' •   Nl<  la'«  f. »  f.  «tr    "••»«,     4.   I  •  '  •     h         M14 

dalcna  .  i»rri«--»  iiaia    >I-.*-n-  »i»  *..  Un.<  nk&*    i.  1*7.  l-T> 

139.   PIABUCINA.   I'mierA  Valenciennes. 

llodv  ohloui;.  cowred  with  iiHMlrr.itf  •»<-.! It- n  ;  In-11\  r«>un«le«l       N<>  .at*  "a 
line.     Mouth  iii«Mlf[afe.  tin*  te««ih  i-itlitT  »in.ili,  trirn*piil.  i)nM«*«>f  r    •  •■•• 
\illarv  in  oii**  **■!  !•■•».  t!n^«-  of  tli<*  mai.ilihle  in  twi»:  a  few  +ui*'..  ^* : '. 
..  the  m:i\illar\  :   pal:it«*  tiMiTl/.i—i       No^tii!^  flo%e  to^ethtr.     <•■■■  •  ■■.*■ 
ngft  wide,  t !••*  t!ifiul»i»iif«  |'it«<  from  the  mtltiuiia      Anal  tin  *h«»r:  .  «i  >**a 
fin  uiH««rteil   jii»t  Keliii:i|  t Ii •-  \i  ntraN.     Ail;p<»M-  tin  prraent.     >!*-•  ;••••■ 
(Diuilliutive  of  /'mj^'ikw,  .1  tt* l.kf •  «1  t*rtiti<».  I'ui^mrn  Itfing  a  Uranlian  t>atur 

*.:.-.  1*1 1  HI  MM    I'lMllXHlV    •••1! 

Head  3«  :  dep:!i  I  I » .  1  •  • :  A .  1-:  *«-:il«««  ;*»-»».  I«4i«er  ja»  flight. *  !-?■• 
jertiug:  uia\i!lary  rt-arhiii^  ti:  nl<l  N*  «»f  r\r:  «*\e  I  in  hra<l,  longw  r  t'.^tj 
snout.      Caudal  eiuargiuate :   jh'C torsi  4  in  head,  longer  than  wntraU 


ma 
on 
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Yellowish,  with  a  dark  lateral  band  extending  from  humeral  spot  to  dark 
area  at  base  of  caudal ;  dorsal  with  a  dark  spot  at  base.  Length  3i 
inches.    Rio  Frijoli,  Atlantic  slope  of  Isthmus  of  Panama.     (Gill.) 


PuAmamt  ynwiwiii,  Gill,  Proc.  Ac.  Nat.  8ci.  Phi  la.,  1876,  336,  Rio  Frijoli,  Isthmus  of 
Panama. 

140.  TETRAGONOPTERUS,  Cuvier 

(SARDINAS    BLANCA8.) 

THrmgomoptenUi  CUTIKB,  Regno  Animal,  Ed.  1,  Vol.  11,  166,  1817,  (argenteut). 
JayuMaj-,  Bai«d  Jc  Uiraed,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1854,  26,  (argentattu). 
Firciimrickth^  Gill,  Ann.  Lye.  Nat.  Hist.  N.  T.,  1868,  417,  (brtroorli). 
Htmi'jrammu*,  Gill,  /.  r.,  420,  (uHUittrahu). 
Ilnmbrynm,  GCnthir,  Cat.,  v,  330, 1864,  (potgodon). 

Body  oblong  or  elevated,  compressed,  covered  with  moderate  scales. 
Lateral  line  complete,  (Tctragonopterus),  or  interrupted,  (Hemifjrammua). 
Belly  rounded.  Cleft  of  mouth  medium.  Anterior  teeth  strong,  incisor- 
like  ;  lateral  teeth  small ;  premaxillary  and  mandibular  teeth  equal  in 
size,  with  a  compressed,  notched  crown,  the  former  in  a  double,  the  latter 
in  a  single  series  ;  maxillary  with  few  or  many  teeth,  not  produced  at  tip. 
Nostrils  of  each  side  close  together,  separated  by  a  valve  only.  Lower 
pharyngeals  very  slender,  curved,  approaching  the  form  in  Cyprinidce, 
armed  with  a  single  series  of  slender,  hooked  teeth.  Gill  openings  wide, 
the  membranes  free  from  the  isthmus  and  from  each  other.  Gill-rakers 
aetifonn.  Dorsal  fin  midway  of  body,  just  behind  ventrals ;  anal  fin  long. 
Fin  rays  in  males  in  some  species  rough  with  small  prickles.  Species 
•bout  40,  in  all  the  warmer  parts  of  America,  one  of  them  entering  the 
United  States.  (rrTpuyovos,  four-angled ;  irrepovj  fin  or  wing  ;  of  no  special 
application  to  this  group,  the  original  word  used  by  Kleiu  fur  his  genus 
including  Chatodontids,  being  Tetragonoptru8  =  "TeT[M}uvo7rTpitc,  i.  e., 
quadratic  aspectu." 

a.  Lateral  lint*  complete  ;  caudal  fin  with  an  oblong  spot  or  band  at  t«oc. 
b.  Maxillary  with  few  to<*th  or  none  along  its  edge. 

Astyanax  :*  (Astyanax,  AorvaVaf,  a  son  of  Hector.) 
c.  Body  ovate,  the  depth  let*  than  half  the  length  ;  anal  rays  lew  than  40. 
d.  Anal  fin  long,  its  rays  25  to  35. 

e.  Depth  2%  to  2%  in  length. 

*:necb  ;  rvtilus  ;  panamensis  ;  microphthalmia,  553  to  556. 
te.  Depth  3  to  3*^  in  length. 

<ER6TEI>II  ;   PKTKNENSI8  ;   8CAHKI IMNNIS  ;    111  MILIH,  5.77  to  560. 

dd.  Anal  fin  moderate,  it*  rays  20  to  23  ;  humeral  »pot  obsolete. 

/.  Pectoral  not  reaching  ventrals.  brcvimani'h,  561. 

f.  Pectoral  reaching  Tentrals.  Mexican  us  ;  aiigentati  s,  562  ;  5«»3. 

Subgenua  ASTYANAX,  Baird  A  Girard. 
56S.  TETRA«ONOPTERrS  .EXKl'S,  Giinther. 

Head  4;  depth  2|;  eye  3fc  in  head.  D.  11;  A.  26;  V.  8;  scales  7-35-6. 
Snout  rather  compressed;  upper  profile  slightly  concave;  maxillary  to 
front  of  eye;  pectoral  extending  about  to  ventrals.     Deep  bronze  color;  a 


•The  species  of  this  group  needs  a  critical  revision  ;  some  of  them  are  of  doubtful  validity. 
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M  at  kith  caudal   apot.     \<tuiitheri     Oaiara.  Meucu.  atid    Km*  «  ka<-*« 
■until  t«»  lira/il.     Kitntmi,  hraaa\  . » 


7«*«^4»7*r»«  ««#*•.  «•«  MHm.  rr«r.  Z"«»l    Ik.     Lut»4  ,  !•«•.  II*.  Oaa««a     M««.«*  .. 

fellr  )     Gr^TMBB.    «  at  .  ».    I.*'..  W-4 

Ml.  TKT«iUO*l»rTEftr*  KtTtLI*.  J***** 

Head  U  :  depth  I't :  r>e  :if  in  head      I>.  11 ;  A.  r»  to  Z«.  wtu*  -.-IT  a 
upprr  profile  little  nuiraM-;  maxillary  reaching  Itetond  frubt  of  i#c,tra^« 
dorsal  inserted  ju»t  hehiud  riMit  of  ventral* :  pectoral*  rxarbtfag  <fti'u 
8ilvrry.  with  an  indistinct  round  tlark  apot  behind  abouldrr     ffvc*rra.  * 
a  hand-like  hlacki*h  a|»ot  on  root  of  caudal :  torn* time*  ritmdiaje  a*  * 
dark  band  to  humeral  npot ;  tliia  hand  aometimc*  *il%rr>  .  auturt.OMa  Wi 
baud  and  h|m>U  alment.     Mexico  to  Kcuador  and  Km  de  la  I'lala,  r**..r-U«i 
aa  common  in  Central  America.     (  Kio  Chi»o%  ,  Kio  (fiiaralatr.  Ilaamntfaa. 
Cordova,  etc. )     (  /»«(i/m«,  the  roach,  from  ruttlms,  ruddy,  t 

Tw*r+r—r4rt~",/Jm*J*s's'>  •**•  '     «*■*•:>•.  »"*•*».  U\  !••:.  Kio    Parana  Iwt  . 

Ki«i»a«M,  I'n-.    I    !»   Srt.  Mu-  .  l*.l.  'z. 
THrrmifiimH  I***  tt—t  Jm\.,  /.  .  ,  ljf ,  1M.\  Rio  Janeiro.     •«*•  II    l*fvt» 

T*ti*+fm>-pir+w»fn*—wr,itmt%  t    ««'ll>t',    \litfti     Alll*f     *im|.    |*i*M»  .  •» .  |  I     1       fcg     I     I**'      H** « 
Trcr*?"**?*"* ••**.'.  -4  m.»,  li<  %  i  ii  I  a.  *'•!  ,  v  .1.'l.  1bT##.  Bahia.     \**4\    I»r    tt»-Lr*** 
lV*wywv74rr*t/a»i.tiH«l  lifiiTiiia,  i'«l  .  «.  'i.*.  I»M.  (nu<  <<f  Crvita  A  X  ata*  ta«»«a 

iii.  TfcTftUbOXOrTfcRt  H  r**«lfc**|%.  •  •t.i.tLr 

Head  M  :  depth  1»| ;  e\c  .'(•  in  head.     1>    11;  A.  '>:  acalea  *-J#i-T      *lt*. 
lar  to  /    rutilw.  hut  «  1 1 li  im»r«*  ncale*  in  u  tranaicmc  «riir«      Mau.iari  i* 
front  of  c\c:  |»ectoiaU  reaching  a  little  1ie\iuid  teiifra)   !■*•«•       litis**' a 
and  caudal  npot*  pieM«nt.  united  h\  :i*il\er\  hand.       ituntbet        ^r.^^j 
alM>ut  Panama  and  Lake  Y/ahal :  localW  ahiindant. 
Jr*t  >+■*••}*'*  *  /■•■■<    '   ■■■••%  Tin  I..  i\ti  .  \      -.1    1"'*.   Panama     Yrabai        «  ••  <t»*     « 

•*l«|li     I 

T*»"i  ft*  f  '-■«■•  **  ••  ••   >rn*.  t-  n*aa    I  .^■■[.»>  h    *i.  :»'u«  nk»».  i.  l»  T    |«"  ■   Mti  ,:.    I>    •«-#* 
Chcpo    Colombia 

iiH.  T»TKK.O>OpTKIll  ««  «l<  KiirilTIUIJIl*, «^" 

Head   1;:   depth  -.  ;   •>•'    .ihoiit    1    !li    he^d.      1>.   11:    A.    '«?»»    t«»   -"•      m- a!«^* 
7_;u'i->.      Siuiil.il    t«»   /.  ihfi/u*.  hut    the    |h<  tnral  tin   shorter .  t.>*t    r«  a--  \.  r  ^ 
haiM*  of  veutiui.     M.i\i!l.tr\   hm<  laiii;  front  ofr\e.     Sil\rr\.  «.t-    a  '  at,*: 
like   ««|H»t    at    !«»«»t  ot'  (Mini;*!  :    ii«u.ill\   .1   *:!\er\    hlt«  lal  halol.      It  .At*-::  a^». 
(  Lake  Aiuiitit  l.m  .  :**  Peru       •  Uunther.  t       ..  «  .^ ,  Miiall :     v/v»--.rw 

7«r-    /  •  /■••  ••«  ■  •    i.    \  ■  .  1 1.,  •  it      «      ».l    1  ■*  I    Lake   Arr.atitlai;     l< .«   h  .  r?a* 

Peru       t«  •  '..    **  »  !. 

:»i;.   Tft.TKM.OMII'TI.KtH  OMtVrft.DII.  KruiM 

Head  I:    depth   .:  .    «•>•    .:  :n    head       I>     11:    A.   'J!*  to  31  ;    urale*  T-»T-^ 
Mouth  iiHMleratt-.  t!t-  m.t\  ..ar>  .ih«»i,t   t«»  front  i»f  eje:  |*eeti»ral»  aU*ut  tu 
\eutraU.     Huineia!  .iiid  <m  ;«lu!  -|m»i*  |>tf»4-tit,  <  on  net*  ted  hy  a  faint  ail«rr^ 
hand       Kn>  S.iti  .Imut..  Ni'ar.i^u.i.     ■  I.itktii.         Nametl  for  l'rofeaa*»r  A    > 
'»f*tt«<i  ol 't'openha^t  '.. 

l.t-  i  .,,•..«•  .  rf-        K  ■  •-   t    ,  M-  .  I     - .  i  s    I   ■    H.  !r*«;.  in,  £•"',  1^*4,  Kio  6a fl  Joaa.  N<a- 
ra^ua 
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558.  TETBAG0N0PTEBU8  PETENEN8I8,  GUnther. 

Head  4 ;  depth  3 ;  eye  fy  in  head.  D.  11 ;  A.  27;  scales  7-37-7.  Snout 
rather  compressed ;  upper  profile  of  head  scarcely  concave ;  maxillary  to 
front  of  eye;  dorsal  inserted  very  slightly  behind  ventrals ;  pectorals  not 
reaching  ventrals.  A  silvery  lateral  band  ending  in  an  oblong  black 
caudal  spot.  Lake  Peten  to  western  Ecuador,  southeast  to  Argentine 
Republic.    (G  tint  her.) 

TttrafonopUr*$petmaui$t  GOhthkb,  Cat,  v,  326, 1864,  Lake  Peten.    (Coll.  Salrin.) 

569.  TETRAGONOPTEBUS  SCABB1P1NNIS,  Jenyns. 

Head  Si;  depths.  D.  10;  A.  25  to  28;  scales  6-37-5.  Upper  profile 
scarcely  concave ;  maxillary  to  beyond  front  of  eye ;  pectoral  extending 
beyond  base  of  ventrals ;  humeral  and  caudal  spots  present,  united  by  a 
silvery  band.  (Gunther.)  Jamapa,  Mexioo  to  Rio  Janeiro,  (soaber, 
rough  t  pinna,  fin,  the  males  having,  as  in  humilis,  brevoortii,  etc,  some  of 
the  fin  rays  roughened.) . 

TWagmoptenu  tcabripmuis,  Jbnynb,  Zool.  Beagle,  Fishes,  125, 1842,  Rio  Janeiro.    (Coll.  Dar- 
win.)   GOnTHza,  Cat.,  t,  325, 1864. 

660.  TETBAGONOPTEBU8  HUMILIS,  GUnther. 

Head  4i;  depth  3£;  eye  3*.  D.  11;  A.  27  to  31;  V.  8;  scales  7-36-7. 
Upper  profile  of  head  straight;  maxillary  to  front  of  orbit;  dorsal 
inserted  behind  ventrals ;  pectoral  about  to  ventrals.  Humeral  and  cau- 
dal spots  more  or  less  distinct;  sides  silvery;  anal  and  ventrals  with 
broad,  red  margins.  Lake  Amatitlan,  Guatemala.  (Gunther.)  (humilis  f 
humble.) 

Tttragonoptenu  humilU,  GCnthib,  Cat,  v,  327,  1864,  Lake  Amatitlan,  Guatemala.     (Coll. 
Salvia.) 

561.  TETBAGONOPTEBUS  BBETIMANU8,  GUnther.  l 

Head  3};  depth  3.  D.  11 ;  A.  22;  scales  6-38-5.  Snout  short  and  thick; 
eye  about  4  in  head ;  upper  profile  of  head  not  concave ;  maxillary  extend- 
ing to  beyond  front  of  eye.  Dorsal  inserted  just  behind  ventrals ;  pec- 
torals uot  reaching  ventrals ;  caudal  spot  usual.  Guatemala.  (Gunther.) 
(brevis,  short;  manu8f  hand.) 

Tdrapmopterua  brevimantu,  GCnther,  Cat.,  v,  325, 1864,  Yzabal;   Rio  San  Qeronimo,  Gua- 
temala.   (Coll.  Godman  *  Salvin.) 

562.  TETRAGOXOPTERU8  MEXICAN  U8,  Filippi. 

Head  4;  depth  2f ;  eye  3|.  D.  10  or  11;  A.  21  to  23;  scales  7-39-6. 
Snout  bluntly  rounded,  projecting  beyond  the  mouth;  forehead  trans- 
versely convex ;  maxillary  to  beyond  front  of  eye;  pectoral  about  to  ven- 
trals, as  usual  a  little  longest  in  males.  Sides  with  the  usual  silvery 
band,  ending  in  an  oblong  black  caudal  spot.  Lakes  about  the  City  of 
Mexico.    (Steindachner.) 

Tetrogonopteru*  mszicanu*,  Filippi,  in  Galrin's  Rev.  Mag.  Zotfl.,  1853,  166,  City  of  Mexico; 
SraiMDACUMKa,  Ichtbyol.  Notisen,  vii,  11, 1868. 
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141.  BRYCON,  Muller  &  Trosohel. 

M Cum  k  Taosciux,  Hone  Ichthyologia,  i,  15, 1845,  (Jalcaiut). 
Ckticimopms,  Kick*,  Sitsonjcsber.  Akad.  WiM.  MUncheo,  1863,  226,  {$triat*lu$). 
GCbcthse,  Proc.  ZooL  Soc.  Load.,  1869,  423,  (cephaht$). 


Dorsal  inserted  behind  ventrals,  in  middle  of  length  of  body;  anal  fin 
long.  Body  oblong,  covered  with  scales  of  uniform  size ;  belly  rounded 
before  ventral s,  compressed  behind  them.  Mouth  wide,  the  premaxillary 
with  3  or  4  series  of  tricuspid  teeth ;  maxillary  with  small  teeth ;  mandible 
with  a  series  of  strong  tricuspid  teeth  and  a  pair  of  conical  teeth  in  the 
middle,  behind  them.  Nostrils  olose  together,  separated  by  a  valve.  Oill 
openings  wide,  the  membranes  slightly  united,  free  from  isthmus.  Gill- 
rakers  lanceolate.    Species  numerous,  chiefly  Brazilian.    (Ppvuu,  to  bite.) 

Cbalci bonis,  {Ckalcimim,  a  related  genua ;  <tyi«,  appearance): 
a.  Premaxillary  teeth  in  four  eerie*. 

6.  Scales  moderate,  48  to  65  in  lateral  line.  dsktsx,  664. 

66.  Scales  small,  73  to  80  in  lateral  line.  stbiatulus,  665. 

Subgenus  CHALCINOPSI8,  Kner. 

564.  BRYCON  DENTEX,  GUnther. 

Head  4* ;  depth  3£.  D.  11 ;  A.  35 ;  scales  9-48  to  55-7.  Snout  longer 
than  eye  in  adult ;  maxillary  not  reaching  to  center  of  eye ;  caudal  deeply 
forked ;  pectoral  reaching  about  to  ventrals.  Silvery,  some  scales  spotted 
or  margined  with  black ;  humeral  part  of  gill  opening  black ;  usually  a 
black  spot  at  base  of  caudal ;  anal  usually  black-edged.  Yucatan  to 
Ecuador.    (Gunther.)    (dentex,  large-toothed.) 

Biyom  deafer,  GCxthkr,  Proc.  Zool.  Soc.  London,  1860,  240,  Esmeraldas,  Ecuador.    (Coll. 

Franer.) 
CkatcimoptU  dentex,  GCnther,  Cat.,  v,  337,  1864. 

606.  BBYCON   STBIATULUS  (Kner). 

D.  11 ;  A.  86  or  37 ;  scales  13-73  to  80-9.  Scales  much  smaller  than  in 
B.  dentex ;  sides  of  body  immaculate,  or  with  rows  of  oblique  brownish 
spots ;  caudal  spot  sometimes  present.  Rio  Chagres  and  streams  about 
Panama.    (Kner.)    (striatulus,  narrowly  streaked.) 

4  VilcMopn*  ttriatulu*,  Kner,  Sitsungsber.  Akad.  Wise.  MUnchen,  1863,  223,  Panama ;  GUntheb, 

Cat.,  v,  337,  1864. 
t&ukwK4*u  etaj?retnuu,  Kner,  /.  c.,223,  Rio  Chagres  ;  Guhthkk,  I.  c,  338,  1864. 

142.  GASTEROPELECUS  (Gronow)  Pallas. 

GiiMUnrpelecn*,  Gronow,  Mas.  Ickthyol.,  11,  7,  1763,  (nonblnomial). 
(laMerojxltru*,  Pallas,  Spicilegia,  1769,  vm,  50,  (rterniela). 

Body  strongly  compressed,  the  thoracic  region  dilated  into  a  semicir- 
cular disk  ;  the  belly  compressed  to  a  sharp  edge ;  scales  moderate ;  lateral 
line  incomplete,  descending  backwards  towards  anal  fin.  Mouth 
moderate,  with  compressed  tricuspid  teeth  in  1  or  2  series  in  pre- 
maxillary, in  1  series  in  lower  jaw  ;  maxillary  with  a  few  minute  conical 
teeth ;  palate  toothless ;  nostrils  close  together.    Gill  openings  wide,  the 
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membrane*  free  from  lathmus :  gillrakers  slender,  ImmvIau 
inserted  behiud  middle*  of  body,  above  anal  ;  anal  long ; 
rentrals  small  or  rudimentary.    Hpecies  few,  chiefly  IfrmiU 
belly ;  wtXai-r,  nxe.  1 

»•*.  UAMTIBOrKUUTtt  SaCTLaTr*, 

<ri<«*-Fteaa> 

Head  31;  depth  If.  I>  11:  A.  111,33;  P.  10;  aeaU*31orS 
illary  teeth  iu  two  row*;  upper  jaw  with  three  simple  canine*  •*  sets 
aide;  pectoral  falcate,  nearly  half  length  of  body;  ventral*  miaate  *»< 
aal  email ;  eaudal  moderate ;  anal  very  long ;  lateral  line  not  re***.ij 
anal.  Length  3  inch™  Silvery,  many  of  the  scales  abut*  with  4*r| 
•pots;  a  iilTcr  gray  stripe  from  shoulder  to  raodal.  Hn>  Misjihi.  *•*/ 
Panama.    (Steiudachuer.)    (suice/efa*,  spotted.) 


M  w+rmt+tn$,  HrtJft  !•*<■%■  a,  Plaava*  a*  *U4*»«rtSa«,  l*»,  li?».  B*« 

Cbspe.  Panama. 

143.  RCEBOIDES,  Uuntber. 

GfirTHIK,  «'at.,  \,  Ml.  ISM,  {m*rrU*y\ 

Body  oblong  or  rather  elevated,  covered  with  very  email  seaUae.  let 
eral  line  complete.     Belly  rounded  in  front  of  ventral*,  wbira  ax»  tUm 
to  pectorals;  humerus  dilated  or  produced  in  a  procese  before  peristal* 
Mouth  wide,  with  eoniral  teeth  in  preraax  illary,  ina&  illary  sod  msad^V.* 
those  on  mandible  tin merial :  tbtme  in  upper  jaw  imperial  t#r  irrecxiai.t 
biserial:  front  of  jawa  uithnhort,  conical.  tooth  like  pr»rr»  *m  *l.r*«u*i 
forward*:  palate  toottile**.     XoMriU  clt»«*  together,  neparated   f  «    •■  #*- 
braneonly.     <tiU-o|ieuiiig«  wide,  the  membrane*  separate.  u<>t   a!?e*s*<! 
to  the  inthmtift:  gill  raken  ulendrr,  lanceolate.     I)or*al  tin  •l.wt   £,•*•  t 
me«lian,  t»ehind  ventral*  ;  anal   l«»ng,  Itegitiumg   Im*!ow    or   l«efi>re  «!   rm» 
Adipoac.  tin  present.     >|m-ch'*  few .    \       \    •'  • ,  cr«»oked  looking. 

&S7.  UtlBOim.S  <.ltTt.«ll,».*M<i  i*.-iiiiL»f 

Head  4  :  depth  L'j  :  eye  :w  in  hea4l.  I>.  II  :  A.  M  :  scale*  I4*-**  J2  \  r- 
tebr.e  12  4-  mSJ.  K.kIi  jaw  anteriorly  with  a  abort,  conical.  t«-»tL  .  i» 
proceas  directed  forward  on  each  «»ide  :  lio  cam  ue  teeth  al»o\et  !!.«••*  i*»l-  • 
amall  and  abort :  l«»««i  jaw  »horte*t  :  rnaxillar}  reaching  near!>  t«-m^i«:  * 
of  e\e.  Hack  cle\ated,  the  tip|>er  profile  forming  an  $  sha|*«!  >uri« 
Humeral  pro*  ♦•*•»  ending  in  a  point.  Dorsal  inserted  aUive  fifth  «»r  •.»i*.. 
anal  ra\  :  caudal  dee|»i\  forked:  \eutral  below  middle  of  pec  tt#ral.  •  !  ■; 
nearly  reaches  anal  <  >li  vaceoii*.  *  itli  a  silvery  lateral  band  Ktol  L*gr«» 
and  stream*  of  'Hiateinala.       (Smither. ) 

Am  +  r''**  ,"***•  *••  !■*•'''  ••'  »•«•«.  •  **  .  '     *"  I**4  RioChacrc*.  Huamucltal  •   »■>  •  • 

144.  BRAMOCHARAX,  (till. 

|.-m  -  %!»••.  «•!!  t     Pf   •       A        N.t      •»    I     PI  :'»      1«*7.1'«.     >',m»<      t* 

Hody    elougate.    funifonu.    com pr eased ,    cohered    with  moderate- «it«C 
scale*:  belly   l*efort*   \eiitrala  rouuded:  lateral  line  decurved.  c«>upWt# 
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Head  moderate,  with  slender  and  pointed  snout ;  suborbital  bones  well 
developed ;  nostrils  separated  by  a  membranous  partition ;  mouth  rather 
large,  oblique,  reaching  to  beyond  front  of  eye ;  teeth  in  each  jaw  in 
1  series,  compressed  and  conical,  some  of  the  lower  teeth  enlarged  near 
symphysis ;  teeth  of  maxillary  extending  along  nearly  its  entire  edge, 
small,  compressed,  and  multicuspid;  teeth  on  palate  undescribed,  proba- 
bly wanting;  gill  openings  broad,  the  membranes  separate  and  free.  Dor- 
sal fin  short,  behind  ventrals ;  anal  moderate ;  pectorals  moderate.  One 
species,  apparently  allied  to  the  South  American  geuus,  Salminus,  but  the 
teeth  uniserial,  not  biserial.    (Brama,  bream;  Charax,  for  Characin.) 

568.  BRAHOCHABAX  BRAN8F0RDI,  Gill. 

Head  3f ;  depth  2| :  eye  large,  4  in  head.  D.  11 ;  A.  II,  26;  V.  1, 8.  Snout 
somewhat  longer  than  eye,  attenuated  and  projecting  slightly  beyond 
ohin;  maxillaries  much  decurved,  reaching  beyond  middle  of  eye;  Physi- 
ognomy of  subgenus  Astyanax,  (Tetragonopierus).  Scales  and  color  unde- 
scribed.   Lake  Nicaragua.    (Gill.)    (Named  for  Dr.  J.  F.Bransford.) 

Bramocharax  bran$/ordi,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1877,  190,  Lake  Nicaragua. 

145.  LUCIOCHARAX,  Steindachner. 

Luciocharax,  Stkindachner,  Fisch-fauna  des  Magdalenen-6tromet,  67, 1878,  (iiuculphu). 

Head  and  body  elongate,  the  belly  rounded ;  surface  of  head  bony ; 
snout  produced,  conical;  jaws  very  long,  each  armed  with  1  series  of 
very  small  teeth  with  the  points  directed  backward;  maxillary  short,  with 
teeth ;  many  small  teeth  on  the  palate.  Gill  membranes  free  and  separate. 
Scales  not  very  small ;  lateral  line  incomplete.  Dorsal  behind  ventrals 
and  behind  middle  of  body ;  dorsal  and  anal  extended  backward.  Intes- 
tinal canal  short.    One  species.    ( Lucius,  pike ;  Charax,  used  for  Characin. ) 

5<J9.  LUCIOCHABAX  INSCULPTUS,  Steindachner. 

Head  3;  depth  6 ;  eye  9  in  head.  D.  II,  8 ;  A.  Ill,  9 ;  P.  20 ;  scales  44, 10 
in  transverse  series,  the  lateral  line  on  20  to  24.  Body  elongate ;  all  the 
bones  of  the  head  sculptured;  snout  long  and  narrow.  Grayish,  sides 
silvery,  a  black  spot  edged  with  pale  at  base  of  caudal.  Length  a  foot. 
Rio  Magdalena  and  Rio  Mamoni,  (near  Panama).  (Steindachnei.) 
(insculptus,  chiseled.) 

LueiocKarax  iwcii/ji/hi,  Steindachner,  Fisch-fauna  des  Magdalenen-atrouiea,  67,  1878,  Rio  Mag- 
dalena and  Rio  Mamoni. 

Suborder  GYMNONOTI. 

Body  more  or  less  elongate  and  eel-like,  with  many  vertebra).  Shoulder 
girdle  suspended  from  the  skull ;  parietal  bones  distinct,  largely  in  con- 
tact; pterotic  normal;  symplectic  bone  present;  opercular  bones  com- 
plete; mouth  with  its  upper  edge  formed  chiefly  by  the  premaxillaries; 
no  priRCoracoid  or  interclavicles;  anterior  vertebra*  united,  modified,  and 
with  the  ossicula  auditus,  as  in  the  Xematognathi  and  the  other  Plectospon- 
dyli.  Superior  pharyngeal  bones  simple.  Dorsal  tin  wanting  or  reduced 
to  an  adipose  strip.    Vent  near  the  head,  the  anal  fin  being  exceedingly 
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loug.    Hcalea  nmall  or  wanting.     Kibe  well  developed      An  M—is>f  fe% 
sent,  donMr     Stomach  with  a  blind  sac  and  pyloric  circa     «ni/w  •  m 
ovidncU.     Kreah-water  fishes  from  South  America,  alwal  ibmi  •■«».«» 
being  known     The  group  is divisible  into  two  families  «1ait«  d: * *r«»  r>«m 
each  other,  the  our  containing  the  singular  Klertric  Krl.    flni**f4>~  +< 
flrctricwi),  which  Cope  regards  as  intermediate  between  the  •*!  :.*•  •..» 
ruidfl,  (C'/ariirfifj,  aud  the  Kelii.     In  this  group  the  maiilUrM*  s/»  rut 
mental  and  the  form  decidedly  eel-like.    The  remaining  sper*e«.  r*««*t. 
tutlng  the  suborder  f/ysi  «<»»«»(.,  resemble  the  Cbaracias  i»lUr  iLaa  :i* 
Eels,  and  have  no  appreciable  relationships  to  the  1st  or.     It  wm  u  w 
unlikely  that  any  of  the  EeU  are  deacended  from  ha  bra  like  tL»  '»r*>»»» 
efi,  with  the  anterior  vertehrie  modified.     Tbr  eel  like  form  %*t  i'~  •?• 
pkormi  U  probably  the  r  re  tilt  of  ifidejwndent  skeletal  degradation       *»r» 
r,  Uiiutker,  Cat.,  viii,  1-1 1,  !K7».)    <}|">,u<*  naked:  ■  %-•«:.  »«**k 


Family  XL.  <;YM.\oTUM<:. 

Body  elongate,  compressed,  covered  with  rather  small  scales.  xk>  u 
much  produced  and  usually  ending  in  a  point.  Month  inill,  tt*  u*\% 
moderate,  sometimes  wanting,  the  margin  of  the  upper  jaw  fuimw!  parv  • 
by  the  mamillaries.  Dorsal  lln  absent  or  reduced  to  an  adipuee  sirs 
eaudal  fin  rudimentary  or  wanting;  no  tentrals.  Vent  close  behind  \\* 
head,  the  anal  tin  very  long,  (fciiera  t>;  sperm  'Mi;  almartding  in  11* 
rivers  of  South  America,  with  the  r**r*nat*V.  to  which  group  ta»i  ar* 
probably  nio«t  closely  related.     ■  tiiinther.  Cat.,  %  111.  I-1.*.  K" 

a.  Tail  I'll  In.*  n.  a  |-<iiit  *  if  li  -ut  flu*    n    tr»  •-  .<f  >|  .rwi  6a 

^   !.*»  ii  j««  » itti  •  ^n-*  -  r  ■  -lit-  *i  i"  ih  •  •     *'. 

tf>.  E*i  Ii  ;•«  •  if  *i  »  |«t  1.  «  r  (••ii-l  •  f  «*r«   ••*•■!!  Ii«is    » t.   .  |       ••r.-.i-        ••    « 
fr*.    riu  |  ;  .■•■.ma. 

146.  GITON,  kaup. 

ftedj-M,  <"l  »IIB,  It-  iTIi*  Al.lto-tl.   M     I.    ^-7,   1»17.     :t«  |«.'f  .    •*»-*«*«•,'••• I 

(ii'ifM,  Nrnu  A  Tn  fiin     II  <r  •   t  l.tl.i- -     hi    I-    >■>  .    rralriit'.l  t  «  ■•  -  •'••  ~*r~ 

Kaftii**jti« » 
(««*•«,  Ka"  r  iii  !•'  ai  kii,  A:.«iyf    I   »  *l.  .  '£■■!.  |«"« .     ■  im-**t*» .  bn  -l«  rij  (■  t 

Sliout  of  moderate  length,  depressed.      A  MTleS  of  conical  t«»!  i.  jr.  •  »*>:. 

jaw.     I«owcr  jaw    pmjrrt mg.     Antetior  nuwtriU  wide,  in  t»it-  -ii*]«r  1 

No  trace  of  caudal  or  dutmil  (in.      Vent   U-'.on  the  gill  openta^  -  •„   . 

neigbl>or. i 

s:o.  i.ITON  I'lMUTI*  I*»:j-» 

<•    »t»l' 

Eye  \ery  »uia)l:  »«-.il«-i  iiMMl«-r.»t««.     Anal  beginning  lielow  |M»iiit  **t  twr 

torsi;  teeth  *.  '  *  .     Cnlur  ilntk\,  tlie  yiiiin*;  with   irregular  dark  *-;••%» 

bars.wlnrh  Im-uk  up  into  «|M,t*  witli  ace.     (ttiateniala  tolCiode  Is  P'.sfs 

generally  almiMlaiit,  r»|Hn.i!lj    in  ><»tjth  America:    recorded   from   K.  ■ 

Matagua  and  (iifiiaila.       M«-i<jfM>.  b:iinl*il.x 

'<i' ?;<  .  M*fci    a**  ■    II. •«    I   •     l^ft.     :*      :   *•    HrAfii 

«;•*>!•  /••  '  ik  wt*«f    1»i :  it    ";  ..:•»-  a  /  -     .  1    :     .'    I"«  #.  a&A1  r»««  m*«>«t  !■»  .  frrft>  «  Afr*«  *■' 

America 
^pM'iMi'Si   Tkiit*.  ■'         .'^    IT-  «   Surmiir. 
^IHA^lt'VklWVI,  Ht-11.  |i     I    T    TU    1.  \""T 
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Gyinnonotut  carapo,  Bloch,  Naturg.,  pi.  167,  fig.  2,  1787;  Bloch  A  Schnkidir,  Ichth.,  521,  1801, 

anal  rajs  193,  fresh  waters  of  America,  (after  faaciahu,  Palla*). 
GymnotMa putaol,  Lac£p£dk,  Hbt  Nat.  Poi».,  n,  176,  1801,  Brazil. 
Caraptu  mav/wOabta/tu,  Yalkmcixnhks,  in  d'Orb.  Voy.  Amer.  Merld.  Poiss.,  pi.  14, 1839. 
Otraptu/axcta/ut,  GCnther,  Cat,  rill,  9,  1870. 

147.  EIGENMANNIA,  Jordan  &  Evermann,  new  generic  name. 

Gryptop*,  EiQKNMANN,  Ann.  N.  T.  Ac.  Set.,  vn,  February,  1894,  626,  (humboldti) ;  preoccupied  in 
Worms. 

This  genus  differs  from  Gymnotus  or  Sternopygus,  only  in  not  having 
the  orbital  rim  free.  No  trace  of  dorsal  or  caudal.  Mouth  mod- 
erate, the  jaws  subequal,  both  with  a  patch  or  band  of  small  villiform 
teeth ;  a  patch  of  minute  teeth  on  each  side  of  palate ;  snout  moderate ; 
anterior  nostrils  on  upper  side  of  head ;  vent  behind  the  orbit.  Only 
one  species  in  our  waters.  (Named  for  Dr.  Carl  H.  Eigenmann,  in  recog- 
nition of  his  excellent  work  on  the  fresh-water  fishes  of  South  America.) 

571.  EIGENMANNIA  HUMBOLDTI  (8teindachner). 

(Macana.) 

Head  12  in  greatest  depth;  P.  18,  its  length  If  in  head.  A.  24.  Body 
strongly  compressed,  the  snout  pointed.  Eye  without  free  margin,  its 
diameter  2  in  snout,  which  is  3  in  head.  Mouth  small,  the  jaws  equal,  the 
upper  as  long  as  eye.  Anal  beginning  below  upper  ray  of  pectoral ;  vent 
under  posterior  edge  of  interopercle ;  scales  largest  near  front  of  second 
half  of  body,  along  lateral  line ;  scales  on  nape  very  small.  Length  If  feet. 
Rio  Magdalena  and  Rio  Mamoni,  (near  Panama).  (Steindachner. )  (Named 
for  Alexander  von  Humboldt.) 

Sternopygu$  humlxAdti,  Steixdachnkr,  Fisch -fauna  des  Magdalenen-Stromes,  66,  1878, Rio  Mag" 
dalena. 

We  next  append  four  orders  of  fishes  which  agree  in  the  degradation  of 
the  skeleton  and  in  the  eel-like  form  of  the  body,  this  form  being  pro. 
duced  by  the  development  of  a  great  number  of  vertebras,  and  the  corre- 
sponding deterioration  of  the  fins  and  their  basal  segments.  These  fishes 
are  all  probably  descended  from  extinct  soft-rayed  fishes,  but  the  line  of 
descent  is  not  yet  traced.  We  put  them  in  this  place  in  the  series  because 
less  interruption  seems  to  be  caused  by  doing  so  than  would  result  from 
interpolating  them  elsewhere. 

Order  O.  SYMBRANCHIA. 

Body  eel-shaped ;.  premaxillary,  maxillary,  and  palatine  bones  well 
developed  and  distinct  from  eaoh  other,  as  in  ordinary  fishes.  Shoulder 
girdle  joined  to  the  skull  in  typical  species,  (in  one  family,  Amphipnoidw, 
distinct  from  the  sknll  as  in  the  eels).  No  mesocoracoid ;  symplectic 
present  or  absent;  scales  minute  or  wanting;  no  paired  fins;  vertical 
fins  rudimentary,  reduced  to  folds  of  the  skin;  vent  at  a  great  distance 
from  the  head;  gill  openings  confluent  in  a  single  slit;  no  air  bladder; 
stomach  without  blind  sac  or  pyloric  cceca ;  ovaries  with  oviducts ;  skull 
solid,  the  bones  firmly  united;  vertelmo  numerous,  the  anterior  unmodi- 
fied.   Eel-like  fishes,  widely  distributed  in  warm  seas  and  in  fresh  waters. 
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The  species  are  few,  hut  highly  diversified  in  street  a  re,  rosniitajtmg  «•• 
suborders  and  four  fain  i  lice.  They  are  probably  related  to  I  be  .4pede»  Wii 
this  is  not  certain,  and  in  the  ■tractor©  of  the  head  they  appro***  si*** 
nearly  to  the  true  fiance.  They  represent  degraded  rather  tana  snsntM 
types,  and  the  line  of  their  deecent  is  as  >et  unknown.  It  »•  »•*  **#» 
certain  that  the  forms  grouped  in  this  order  are  cloerly  related  C«pt 
makes  two  orders  of  them,  /rAfAvocrpae/i,  (.t/e*»tp<eru4Wt.  sad  //ill  eUeji, 
(  Ampkigmoidtr  of  (Jill,  and  Symhramektdit).  Hut  l>r.  (till  has  •*«»«•  ta*l  tW 
testers  acAt</<r  l>elong  rsther  with  the  \tomoplerul*.  \  £pa*raaee**W.  •»*» 
ther,  Cat.,  viti,  12-lx,  1M?0.)    (rfi,  together;    <4«:f>.  gills  i 

Analysis  ok  Kamiue*  or  Symumaxcmia. 

m.  SyatpWtw  prwnt. 

i.  *fcual<l«-r  ffirdU"  rAnn*rU<d  to  thr  ■fcall  by  •  U*y  f»«t*t«««B»*aJ  v«»i  l****!  SW  •■* 
«i>  <>f  th*  In.ly  ;  trrtrtmr  •»**it  *>  34  .  (til*  well  4*v»l*t*4  .  ***•«•»•  t««l  «  . 
tend  ;  Kill*  «tlb>'tit  p*«uUar  mi^lSraikitt  *«■•«•••■?»•.  n. 

Ksm.lv  XLI.  8YM  BRANCH  I  I>iE 

(Tiik  STvnKAxniott*  Est*.) 

Body  eel-shapedt  naked,  the  at>domen  very  long,  longer  than  the  U:l 
shoulder  girdle  attached  to  the  skull  by  a  well-de% eloped,  bifurrnt*  pas* 
temporal;  snout  short:  eyes  »mall,  anterior;  teeth  small:  palatine  torts 
In  a  band;  gills  well  developed ;  gill  openings  continent  in  a  narrow  al.t 
4  gill  arches;  no  accc«aory  breathing  sac:  gill  membrane*  free  fn*m  tW 
isthmus.  FrcAli  water  ti«h«**,  1  genua  and  3  apccie*  known.  *ymar«» 
ckidtr,  gcuus.  Stfmhrnmikmt.  (itinthcr.  Cat.,  viit,  1.V17,  IK?**  i 

148    SYMBRANCHUS,  Illocb. 

tkfmbrw+rkm;  B|.- M,  I   hlM    '    »■».  M.  "7.  1  *'•'■.  * «•«•"■•  *-**• 
lmtf*-'*»'K*i+'tm>  i,  !.%•     r»ii.Hi»t    \«l     |'..t«i  ,  t.  *' ».  l"*0,  (•#«  ««fiM 
<tpkuimm,m.  M««"l  M  I  »*l«.  «  *'    -ttU  J-mrn    N*t    lluri.t     IT*    1*4'      ***+,»i*mmi 
TMrwUtmskm;  lltlthlk.  Nal    T«<1*.  V-l    l».«l  .  ti.  «  •.  I*'-.     — »•  |4H«I«m 

Character*  of  the  grim*  included  alw»\r.      Three  *|»rriee  kt>«*vr. .  lw» 
from  India,  and  tin*  following,     in. .  together:    <.*-.  \  -,  gill. 

iT*.  H1«BKtM'HI<i   VIKVOKlTI*,   K'  «1* 

Snout  short,  rounded  <»r  |n>mti<1  ;  *xrm  Miiall,  rsther  cloae  i«»  the  end  cf 
the  Atiout.     (iill  oprntng  natrnu.  n.t  extruding  to  the  edge  of  thr  %  ct.t  f*I 
surface,  generally  tr.irn»%  •■!*••,  at<-li<«l.  frequently  appearing  a*  a  long  tc 
dinal  slit  tin  !•**»••  draw  n  out.    Vertehr.e  7l»  -•  .">?.   Color  brow  ni*h.  t  arioa«.t 
marbled,  sonic  timet  immaculate.     Tropiral  America,  in  Ktreaav*  fn»tn  t?-» 
Amsroii  uorthwanl  tnoinitht-:!!  Mexico antlSt.  I.ncis:  generally  abandaet 
Recorded  iiorthuanl  fr •»m  \>ra  ('ru/,  Trinidad.  St.  Lucia.  I~ake  iVten. 
Iluattiuchal.  Kio  ('ln««o\ .  etc 


&n*l*n»'km»  m  >*-m   •  i'   •.  Ill-     n.  I    '"'        i'. «.  It.  *T.  1 1.  4U.  17  •'•     «*r%mtA,<\kt      «t:i    t(    1«* 

>>f«'M».ife ■     «-•  ».  ,t  Hi      !•    '         f      II  *.  *i.    1 

Np«' «.»•.!■•  f' 'Mi «-•-.  <    II.'       h   \  »<  ■«*?    :u        .1    ]w>1    CuifICA    »fl«r  «#r*>«  -• 

f  »•>■»  t-.  •   |»»f.-»  i   ;     «•   ■,  ••■-••.    'i'i    i  .    ,i.  I    .'••*-•»      l.t-lrifrt.  Ilu4      9C*1     f*»      «     *.'A 

^•-i,  Surinam 
<y«i^ii»'*-i   '..'.,.•»  *>i.  Uvsun      v    i     <    -  »,      s      f(i    |b*«     H. :.  «.    n.  T\  r****  11.  *<•  I 

\*&\  Hr«n>  • 

Mmrmu-t  ;•  .'-»-*•,  <«t  %  «,  <  *u ■■■»:'.'  1 1 »!•'■•,  I".  W'4.  Sea  of  Ouin«%. 
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Order  P.  CARENCHELYI. 

(The  Long-necked  Eels.) 

Teleost  fishes  with  the  iutermaxillaries  (premaxillaries),  and  supra- 
maxillaries  (maxillaries),  developed  and  nnited  by  suture,  and  immov- 
ably connected  with  the  cranium;  branchial  apparatus  as  in  Apodes; 
scapular  arch  remote  from  the  skull,  and  the  body  anguilliform.  This 
order  includes  a  single  family,  Derichthyidv,  lately  discovered  in  the 
deep  seas.    (Gill.)    («<ipa,  head;  fcyjeAvc,  eel.) 

Family  XLII.  DERICHTHYIDuE. 

Body  anguilliform,  slender,  with  a  neck-like  contraction  between  the 
head  and  pectoral  fins,  and  submedian  anus.  Scales  absent,  the  skin  being 
perfectly  smooth.  Lateral  line  commencing  on  the  side,  behind  the  head, 
near  the  back,  but  submedian  behind.  Head  oblong,  oval.  Eyes  in  the 
anterior  half  of  the  head.  Nostrils  lateral,  in  front  of  the  eyes,  neither 
tubular.  Mouth  with  the  cleft  little  oblique,  extending  behind  the  eyea. 
Jaws  well  developed,  maxillaries  approximated  to  the  front  of  the  vomer 
and  attenuated  backwards.  Mandible  moderately  stout ;  the  dentary  with 
the  coronoid  process  moderate  and  not  far  from  posterior  end.  Teeth 
conic,  in  cardiform  bands  on  the  jaws  and  vomer.  Lips  moderate. 
Tongue  moderate.  Preorbital  bones  and  opercular  apparatus  moderately 
developed ;  operculum  inserted  rather  low  on  the  hyomandibular  by  a 
peduncle,  horizontally  oblong,  with  emarginate  upper  edge  and  convex 
lower  one ;  suboperculum  curved  and  applied  below  operculum ;  interoper- 
culum  long,  connected  in  front  with  angle  of  jaw  and  behind  with  front  of 
suboperculum;  preoperculum  moderate.  Branchial  apertures  lateral; 
vertical  slits  in  front  of  pectorals.  Branch  iostegal  rays  in  small  number, 
(about  6),  rather  slender  and  curved  upwards  behind  the  opercula.  Dor- 
sal, anal,  and  caudal  confluent  in  an  uninterrupted  fin  ;  dorsal  commenc- 
ing far  behind  the  head ;  anal  commencing  about  midway  between  snout, 
and  end  of  tail  or  middle  of  body;  caudal  pointed  and  reduced.  Pectorals 
inserted  nearer  the  breast  than  back,  narrow  and  rather  long,  with  about 
10  or  11  fine  pays,  and  bent  forward.  Branchial  arches  slender ;  glossohyal 
moderately  long ;  urohyal  very  slender  and  pointed;  first  basibranchial 
very  long;  second  and  third  basibranchials  moderate;  epipharyngeal 
reduced  to  a  pair  (f ) ;  hypopharyngeals  long  and  closely  appressed  and 
superincumbent  on  the  rudimentary  fifth  arch.  One  species  known,  an 
eel  like  fish,  from  the  abysses  of  the  Atlantic.    (Gill.) 

(Dfrkhikyidtr^  Gu.L,  Amer.  Nat  ,  xvui,  1884,  433.) 

149.  DERICHTHYS,  Gill. 

Dfrtchihy*,  GlLL,  American  Naturalist,  xvm,  1884,  433,  (nerprntmu*). 

The  generic  characters  are  included  in  the  family  diagnosis  above. 
(Siptjf  neck;  ijfli-f,  fish.) 

678.  DERICHTHYS  8EKPENT1NU8,  GUI. 

Body  stout,  somewhat  compressed,  especially  behind  vent;  greatest 
height  in  region  of  vout,  nearly  equal  to  head;  its  postanal  portion 
equal  to  distance  from  vent  to  posterior  margin  of  orbit.    Head  small, 
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snake-like,  iU  reaemhlance  to  that  of  a  serpent  being  *afca*>**-t  Wj   Ua 
contracted  neck-like  ap|»earanr««  of  the  anterior  portion  «f  Ik*  W4«      u 
anterior  portion  depressed,  the  outline  from  abo%e  abruptly    iraa'*:* 
width  of  tip  of  snout  considerably   greater  than    interurtita!    •»«'■ 
Lower  Jaw  narrower  an«l  included;  upper  Jaw  project  in**  Wi»ftd  jU  t  y 
a  distance  nearly  e«|ual  to  diameter  of  eye.     Length  of  «n»at  »&*  1*  -* 
that  of  head.    Cleft  of  month  extend*  behind  eye  a  dt*tane»  «*i«a.  !•    - 
■lightly  greater  than  diameter  of  orbit.     Koatnls  elongate,  th*  rt\*t  .■.- 
•lit  occupying  the  middle  third  of  the  apace  between  anterior  marj  a    i 
orbit  and  tip  of  snout.     length  of  neck  four  fifths  that  of  b*a*l.  ••,«.». 
to  distance  from  posterior  limit  of  nostril  to  posterior  portion  «»f  L**rf 
Pectorals  inserted  high  tip,  almost  in  median  line,  and  com  dm— 1  «f  1  <f 
3  flexible,  filiform  ray*.    Origin  of  dorsal  about  midway  tartw***  '*** 
and  tip  of  snout,  the  fin  composed  of  flexible,  delicate  my*,  not  sm& 
ciently  differentiated   from   the  thin   membrane  to  h*  easily  ro«at*»!. 
those  rays  heiug  longent  in  region  above  vent.     Vent  nearly   sn#«L*a 
anal  fin  beginning   immediately   behind   vent,  similar   in    h#i<ht   a*4 
appearance  to  dorsal  fin,  which  it  apparently  Joins  at  tip  of  tail      >« 
rentrals.     Lateral  line  inconspicuous,  with   minute  pores.  tboagL   tu 
location  is  emphasized  by  the  laneelet-like  arrangement  of  the  ma**  a  .»-• 
fibers.    Length  of  type  *  inches;  of  head,  ♦  inch;  of  region  in  adiac* 
of   pectorals,   1   inch;    greatest    height,  seren -sixteenths  of   an    ;:.*L 
Color,  in  life,  ruddy  brown;  in  alcohol,  light  yellow.     Miood*  A  lw-ai 
A  single  specimen  known.     t  $frprntimm§,  like  a  anake.  > 

Dtrtrklkf  •rr)+ntm*$.  (ill  I,   AtnT     N'll.lMIl,  l"*l,   4.U.  Gulf   Stream.    A!h«fruM    »•*•   i- 
1004.  in  tosa  fathoms       «'..||     \l'«tr«       <i  •  it  A  B&a>.  <***5it<  liMfc?   •  *•  '■* 

Order  <j    AIf<H>KS. 
(Tm    Kit.s) 

Teleost  tiidir*  with  the  pretnaxiHarii-*  atrophied  or  lost,  thr  :r.ai 
lateral,  aud  the  bod\   nii^iiillifonii   and  drMitute  of  trtitrai  i.r.« 
most  striking  feature  11  thr  al-M-nce  of  the  preuiaxillarir*,  takr:.     :.  <•■ 
liertion  with  the  elongate  form  and  thr  little  development  «»f  t.'.r  ••  *: 
areh.  which  1*  nut  attached  to  tin*  cranium.     Other  character*  c    !  •  • 
lined  to  the  Apodea  are  the  fulin wing  :  The  atmem  r  of  thr  •}  mplm.'  *■  ■ 
the  re«luotion  of  t  hf  o|K*rrular  apparatus  and  of  thr  pa)atopt«-r>  ^»     \  a* 
the  a  1  ►»*«- Ii CO  of  ventral    till*,  t Ii»-   ahwni'C  of  thr  UirftoCoraroid  or  pr  ■-■■• 
roid  arch,  and  the  r«-«!n«*t i*»n  or  total  absence  of  the  m-jIc*       Ihrir  *:» 
spine*  in  the  tin*,  the  tfill  o|M>nin^«  are  comparatively  •mall,  and  ?'• 
are  110  p«eiidohr.tuchi  •  .      1  !»•«  \t-rtf-hi.i-  are  in  large  numi»rr  "  at.d  r. 
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of  them  are  specially  modified.  The  tail  is  isocercal ;  that  is,  with  the 
caudal  vertebrae)  remaining  in  a  straight  line  to  its  extremity,  as  in  the 
embryos  of  most  fish,  and  in  the  Jnacanthini. 

We  begin  our  discussion  of  the  eels  with  the  forms  which  seem  nearest  to 
the  primitive  stock  from  which  the  members  of  the  group  have  descended. 
It  is  evident  that  among  the  eels,  the  forms  of  simplest  structure,  as  Uro- 
pterygius,  Channomurcena,  and  Sphagebranchus  are  not  in  any  sense  primitive 
forms,  but  the  results  of  a  long  continued  and  progressive  degeneration, 
so  far  as  the  fins  and  mouth  parts  are  concerned.  The  Apodes  are  proba- 
bly descended  from  Isospondylous  or  Iniomous  types,  possibly  from  ances- 
tors of  the  Anacanthini,  and  their  divergence  from  typical  forms  is,  in 
most  respects,  a  retrogression.*  (a,  without ;  frofcf,  foot,  from  the  absence 
of  ventral  fins.) 

(Mmamidm,  GCwther,  Cat,  vra,  19-145, 1870.) 

Families  of  Apodbs. 

Ehchslycxfhali  : 
a.  Gill  openings  well  developed,  leading  to  large  interbranchial  slits ;  tongne  present ;  opercles 
and  branchial  bones  well  developed ;  scapular  arch  present 
b.  Skin  covered  with  rudimentary  embedded  scales,  usually  linear  in  form,  arranged  in 
small  groups,  and  placed  obliquely  at  right  angles  to  those  of  neighboring  groups; 
pectorals  and  vertical  fins  well  developed,  the  latter  confluent  about  the  tail ;  lateral 
line  present ;  posterior  nostril  in  front  of  eyes ;  tongue  with  its  margins  free. 
e.  Gill  openings  well  separated ;  branchiostegals  long,  bent  upwards  behind. 

d.  Gill  openings  lateral  and  vertical ;  snout  conic,  the  jaws  not  very  heavy ;  gape 
longitudinal ;  lips  thick ;  lower  jaw  projecting ;  teeth  in  cardiform  bands 
on  jaws  and  vomer ;  eggs  minute.  Anouillidjk,  xuix. 

dd.  Gill  openings  horizontal,  inferior. 

e.  Snout  very  blunt,  with  very  strong  jaws ;  gape  transverse;  lips  obsolete; 

teeth  blunt,  in  ono  series,  on  jaws  only.  Simencheltida,  xliv. 

ee.  Snout  conical  and  slender,  the  jaws  of  moderate  strength  ;  gape  lateral; 

lips  obsolete ;  tongue  but  little  developed ;  teeth  acute,  in  bands  on 

jaws  and  vomer.  Ilyophidx,  xlv. 

ec.  Gill  openings  inferior,  very  close  together,  apparently  confluent ;  branchiostegal 

rays  abbreviated  behind  ;  head  conical ;   tongue  small ;  posterior  nostrils  in 

front  of  eye.  Synaphobbanchida,  xlvi. 

bb.  Scales  wholly  wanting ;  eggs  (so  far  as  known)  of  moderate  size,  much  as  in  ordinary 

fishes. 

/.  Tip  of  tail  with  a  more  or  less  distinct  fin,  the  dorsal  and  anal  fins  con- 

ftueut  around  it;  the  tall  sometimes  ending  in  a  long  filament 
Coloration  almost  always  plain,  brownish,  blackish,  or  silvery,  the 
fins  often  black-margiued. 
g.  Posterior  nostril  without  tube,  situated  entirely  above  the  upper  lip. 
h.  Tongue  broad,  largely  freo  anteriorly  and  on  sides ;  vomerine 
teeth  moderate. 
i.  Pectoral  fins  well  developed ;  body  not  excessively  elon- 
gate ;  lower  jaw  not  projecting  ;  anterior  nostril 
remote  from  eye.  LEiTOCEPHALWiF.,  xlvii. 

hh.  Tongue  narrow,  adnato  to  the  floor  of  the  mouth  or  only  the 
tip  slightly  free ;  vomerine  teeth  well  developed,  some- 
times enlarged. 

j.  Jaws  not  attenuate  and  recurved  at  tip  ;  gill  openings 
well  separated  ;  anterior  nostrils  remote  from  eye. 


-  •For  a  detailed  account  of  the  nicies  of  Anodes,  se«  "A  Preliminary  Review  of  the  Apodal 
Fishes  or  Eel  a,'"  Ropt.  I*.  8.  Finn  Coram.,  1888,  (first  published  June  14,  1892),  pp.  681-677,  by 
David  Starr  Jordan  and  Bradley  Moore  Davis. 
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1.  Nctfii— wdilMifafii  m* 

44    rVetofal  bm  wltotty  «•»•»•« 
■irk  ptu««(«4.   A* 

•tr»to>t ;  «fcto  tote,  to*  ■»»!—■•  •*•»    t»i 
*a4toC  la  •  aitfarw  Up  .  «il»  *t~».*^  «h»i 

•  !«*«  «m  to*  urn  to* 
•aft  to  My.  Uwl  to 

>•.  tin 
U   J*w  Um*  aM 

•I  Up  .  »«atnl»  toff*.  W4k 
#y»  ,  gill  np*»l>f  rutti 

or  mat****: 

4rv«lof»4  . 

iftf  th«  r*y«  .  to»Mn«j  vWI 

9*.  |NMi#rtur  M«tril  'Urn  to  to*  «%•  «f  to* 
•*  Im  Ully  »o**to  to  ta*  B**«*f  <a*i 

lttoi.li 
/.  Tip  «»f  toll  witb<*jt  r*ya,  yrr^rltof  fciy— I  ta*  «Wml  **4  aa*J  ft**  »*i 
•llfirnn  1 .  |Mt»rt«r  »**«rf  I  a*  ta*  «4f*  «f  la* 
ao*nl  iH»ar  tip  of  mkmM,  apaally  to  • ' 
•da*!*  to  ia*  iuor  uf  tW  mmvUi     <« 
Otoi-  Orantvti 


•a.  Oill  opaalaft  *j**JI,  rimadfah,  I»a4laf  to  natrktod  latoeWaarafel 

pnttoral  Baa  (typ*r*lly)  vaatla* ;  *a»ccl»a  ftwfcly  liMlia**1 .  f«*fia  g*\  a***  *>«•> 
Bad,  «tn>*ct)»*a»*l,  mhI  MtpfwrtiBg  aaaryagaal  >a** 
L  feaaalar  an-a  oto^M*  ,«-  r»|««<«rat«<d  by  rartiiag*  ,  a*art  a*4  toff  toy*  .  fw%  »■>■  «*** 
la*, ;  akin  thick  ;  rolonufc*  uftoa  vartofatoa1  Be  *.«-••»*.  un 

Sut>orck-r  ENCIIELYCEI'ALI 

(Tiik  En.s  ) 

Tbe  chmrmcter*  of  tint  group  are  given  ilmve.     «?;.|f ii» .  eel ;  •«'>*♦* 
head.) 

Family  XLIII.  AN<;iILUl>.K 

<Thk  Tkik  Kr.i>  > 

The  true  eel*  or  AwiUitUr  are  characterized  l»r  their  arali  afcta   .» 

aaeociation  with  a  corneal  head  mini  a  general  reaemblaoce  to  the  f  «a«iri 

The  group  in  thun  diagnoaed  hy  Dr.  < •  1 1 1 : 

Enchelycephalou*  Apodal*  with  conical  head,  well -developed  opercular 
apparatti*,  lateral  maiilliue*,  earth  form  teeth,  diatinet  tongue.  «ert»cal 
lateral  branchial  aiwrturt**,  continuous  \ertical  fins,  with  the  dormal  far 
from  the  head,  pec  to  rain  well  developed,  scaly  akio,  and  nearly  perfect 
branchial  akelcton. 

The  Anfmilltiitt  approach  more  nearly  than  moat  of  tbe  other  eel*  to  the 

type  of  the  true  fmhc*.     In  one  re»|»cctt  that  of  the  minute  o%a  and  coo 

cealed  generation,  howe\er,  they  differ  widely  from  thee*.    Hie  aitigle 

genu*  of  living  Jnymilh<i<r  11  widc)\  diffufM^d  in  teinpermte  and  tropica! 

water*.     Tnlike  the  other  t-eU  tbr  JnqmMidtr  freely  aaretid  tbe  n«er*. 

deacending  to  the  »«>a  for  pur]MMM*A  of  reproduction.     One  genu*.  » if  h  Sot 

more  valid  Hpecic*.     -  .V*r<»  wi,/,r .  ^t*nu<i  .tnymtlla.  i  IV  XT  UK*.  Cat..  \  tU.XJ 

to  37,  l«7t). ) 


Uueml  An  in»rtr<l  «r):  Ubn.l  *•++  ■(  |«rt.>r»)t.  ■a**«k>r  (telk»  «*4I  a»»»l>f4     I 

)MW  j*<4rcUti<( 
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150.  ANGUILLA,  Shaw. 
(Eels.) 

Shaw,  General  Zoology,  it,  15, 1804,  [anguOla). 
i,  Bliekcb,  Post,  etc.,  (taking  as  type  Murmma  eutguiHa,  the  first  species  mentioned  by 
Aktxdi  nnder  Murxna). 

Body  elongate,  compressed  behind,  covered  with  embedded  scales 
which  are  linear  in  form  and  placed  obliquely,  some  of  them  at  right 
angles  to  others.  Lateral  line  well  developed.  Head  long,  conical, 
moderately  pointed,  the  rather  small  eye  well  forward  and  over  the  angle 
of  the  month.  Teeth  small,  snbequal,  in  bands  on  each  jaw  and  a  long 
patch  on  the  vomer.  Tongue  free  at  tip.  Lips  rather  full,  with  a  free 
margin  behind,  attached  by  a  frenum  in  front.  Lower  jaw  projecting. 
Gill  openings  rather  small,  slit-like,  about  as  wide  as  base  of  pectorals 
and  partly  below  them.  Nostrils  superior,  well  separated,  the  anterior 
with  a  slight  tube.  Vent  close  in  front  of  anal.  Dorsal  inserted  at 
some  distance  from  the  head,  confluent  with  the  anal  around  the  tail. 
Pectorals  well  developed.  Species  found  in  most  warm  seas,  (the  eastern 
Pacific  excepted),  ascending  streams,  but  mostly  spawning  in  the  sea. 
The  eels  often  move  for  a  considerable  distance  on  land,  in  damp  grass. 
Waterfalls,  dams,  and  other  obstructions  are  often  passed  in  this  way. 
It  is  thought  that  the  eel  spawns  only  in  the  sea,  the  female  dying  after 
bavin**  once  produced  ova.  The  females  are  larger  than  the  males,  paler 
in  color,  with  smaller  eyes  and  higher  fins.  Eels  are  among  the  most 
voracious  of  fishes.  u  On  their  hunting  excursions,  they  overturn  alike 
huge  and  small  stones,  beneath  which  they  find  species  of  shrimp  and 
crayfish,  of  which  they  are  excessively  fond.  Their  noses  are  poked  into 
every  imaginable  hole  in  their  search  for  food,  to  the  terror  of  innumera- 
ble small  fishes."  (W.  H.  Ballon.)  The  single  American  species  differs* 
slightly  from  the  European  Anguilla  anguilla  (Linnaeus),  (anguilla,  the 
eel.) 

•As  is  shown  in  the  following  analysis: 

a.  Distance  between  origin  of  dorsal  and  rent  g  to  1%  in  head  ;  pectoral  3  to  3%  in  head ; 

head  2}  to  2}  in  trunk;  upper  jaw  3^£  to  4%  in  head.    Yellow,  brown,  or  black, 

nnderparts  paler.  anguilla. 

oa.  Distance  between  origin  of  dorsal  and  rent  1 J  to  2  in  head  ;  pectoral  2\  to  3{  in  head ; 

head  2  to  2%  in  trunk;  body  more  robust  and  trunk  slightly  shorter  than  in 

angmUla,  otherwise  similar.  chrybypa,  668. 

Dr.  GUnther  states  that  a  specimen  of  the  European  eel  from  New  Jersey  is  in  the  Liver- 
pool Museum.  There  is  no  other  American  record,  and  this  must  be  regarded  as  very 
questionable. 

Dr.  Beth  E.  Meek,  (Bull.  U.  S.  Fish  Comm.,  1883,  430),  after  a  careful  comparison  of  American 
ami  European  eels,  conclude*  that  "in  American  specimens  the  dorsal  fin  is  proportionately 
farther  from  the  end  of  snout,  making  the  distance  between  front  of  dorsal  and  front  of  anal  a 
little  shorter  than  In  European  specimens.  Otherwise  no  permanent  difference  seems  to  exist. 
We  should  not,  therefore,  in  my  opinion,  consider  the  two  as  distinct  species,  but  rather  as 
geographical  varieties  of  the  same  species." 

In  A.  cfejss/pa,  according  to  Dr.  Meek,  the  distance  from  tip  of  snout  to  front  of  dorsal  is.  on 
an  average,  .33%  of  the  length;  the  distance  from  front  of  dorsal  to  front  of  anal,  .(K^,  or 
lea  than  length  of  head,  (.12%). 

In  the  European  Anguilla  anguilla  the  first  die  Unco  is  .30%,  the  second,  .13%  or  a  little  more 
than  length  of  head  (.131).  Cuban  specimens,  (A*gH*Ua  culxma,  Kaup),  agree  fully  with  A. 
mb  also  Tftnui  0000  (Ampulla  "tyrnnn*Ml%  or  "/exoaa").  Probably  our  eel  should  be 
M0»  Bubmpeclet,  (ckrjpgpa),  of  A.  anguilla. 
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474.  A*CJt  11X4  CMmPA,* 

'\Btsi<A»  Kit     Pataa  Watbb  bi.> 

Diatance  from  front  of  domal  to  vent  U  to  'J  in  brail:  perioral  ?i  v» 
3|  in  bead;  head  2  to  21  in  trunk.  Form  rather  robuat  ll?«wn.  w»f? 
plain,  often  tinged  with  yellowiah;  paler  below,  tbe  eo|«»r  eiiriai  i.t 
variable.  Length  I  or  ft  feet.  Atlantic  coaat  of  tbe  I'm  ted  M«u«.  w 
abundant  from  Maine  to  Mexico;  aarendint;  all  river*  math  «»f  i  a**»ia 
and  east  of  tbe  Kooky  Mountain*  and  resident  throughout  lb*  M«* 
•ippl  Valley.  Common  iu  the  Went  Indie*.  Not  found  in  tbe  V*ntr  a 
food-flab  of  importance.    ( t>'t<r<«r,  gold ;  i%,  below.) 

idbrpve*.  aUnaaavi  r,  Aawr  MimlK  Mac  AOit  Rm  .  !•!?.  |a».  Laae  Gear ge    M.4 
•on  River ;  Lake  Champlim. 

aftyaara.  RAM«tMjrt.  Am  it   M«tnla   Mac   A  Oil   *>«.,  1*1?.  1»».  Leag  laJaa.4 
laflnaacli,  K*n«t«wi  t.  Anm    M«Killi.  Ma*   a  Oil.  *>•..  1*17.  *tt.  Ofcia  *•*•• 

Raria-Bwirr.  I«h.  ohlm***.  "a,  l*3\  Teaaeaaee  and  C«eafcerl*a>d  rive** 
■eafifli  raall  ifn.  MiriBi^i  t.  Mi.  ohiraato.  7*.  !•?».  Ohio  River. 
raa*t,  aUrivragrt.  I<  h.  <»hi  *•-»•»■,  7»,  liO",  Ohio  River. 

Li  Hi  tt  a,  Jnarn   Ar.  Nat.  Hri.  Phil*  .  1*1*1.  M.  Cayuga  Lake 
i,  Lc  Mi  tra,  Joura.  A«-.  Hat  ftri.  Pfaila.,  I'll,  e|.  Beetoa 
i.  Lk  Mrit-ft.  J..qrn    A*.  Nat  Hri.  Fail*  .  t*jl.  *1.  Newport.   Rfcad*  laJaad 
I*,  Li  Hen  a,  Jnura   Ar.  Kat   Hri    Fail*  .  I  est.  Ml.  Saratoga.  New  Y**a 
Lc  M«  ti  a,  J.tarn,  A«\  Kat.  *rl  Paila,  1*21.  n.  Baatoo  Bay. 
HiKti,  ruh~  NT.  Uo.  1MJ,  Ntw  York 

K  u  r,  A|«»4*«,  41.  fig  13.  1*5*.  New  Orleaaa.  Louiaiaaa 
AmfmtVt  }wmrt**mm  i.  Kai  r,  \|«**«.  II,  I***.  Niagara  River 
AmfmAirmtmmt,  Karr.  A|-l*«.  II.  IfcV..  Cuba. 
«|a.y»fl«  w*mt0rrw,  Ktir.  A|->4*«,  4\  fig.  1*>.  I  •*••*.,  Newfoundland 
Amg*Jl<i  h stmt,  Kai  r.  A  J*  ■'*"•.  I-''.  n<   .v.,  1»V,  Teas*. 
AmfmJU  v-th-ul'—*;  Kai  i.  A|-«l<«,  •• .  ■  ■V.  Wibiih  River 
AmpnUm  tfrnmmms,  f.tt.  Kui.,  I     S   ibIN  I    B-un-l   *ur*  .  T*>,  K".  *.  Rio  Grande 
A^mdU  r.^ra/.i,  I»b  Kai.  I  .•!•»*  S    t  ,  M;%  1M.V 
af«r.»»i  r«*-i«.i,  |'  n,  Svn  j-»«.  UI.  l*i> 
itayvtOa  +m,/mJl-t  r  -WrV>i.  Milk,  Hull    I'    *   |'i«li  <Vmm  .  in.  l»»«u.  |*> 

ilajplllil  <A*7««j-l.   J   ■■!•»*    %!>«%!■      lUfl'W'f    \|-»U1    liabr*.  «-  ■      !•'.' 

FaiiuU  XUV.  HIMKNTIIKLTlli-i: 
iTiir  Sm*ii-s«»!»ki»  Kkij>. 

This  family  rontairm  a  nin^lc  ^jwnr*,  -a  larv:e  «lor|»  ara  eel.  para*  t  '  .• 
Iarg«*r  ti*hen.    having    the  gi*li«'tal    rharartera  of    im»im%\la,    \*\\X    «i!i.    '.    ~ 
form  of  the  head  Mrikmgly  diriVrent      The  follow tng  diagiit**:*  i«  ^.w 
by  Dr.  (iill: 

Apodal  tialif^  with  a  Miint  Mtont.  trtn«>rrv».  anterior  mouth.  n.a»»  r 
jaw  a  with  an  arrodi>iit  dentition,  and  inferior  longitudinal  l»raii«tnai  •  .1* 
moderateh  far  apart  from  »-u«  h  otln-r. 

•Am«»'C   ll»»    mn'littil'"      '    A-    ••      a'     ■     t«   •Wlltirif*!  »■«    •••  «•■    b««*   !•*•    •:'  *  * 

•|*i  in     .|i!l»r»  f..r»        A»  ■'     t*.   »     •;-      -i-l,.  .!■■'.•    !•!   a   ahg-.l     l  fr»*    fr«  fii    •■  J   »-    **•       •• 
fn«ni  I  nr-  |«  .  •■•  tii-i*  |  •■■»  ■     ■  «  '■ »  r >•     .  -.i»*  !!.•  Aim-n  •!• '   ith  ut*  •■  »  iU    »-1*»t  r. •  ■        •»  ••  ■ 

r4rt*w]>i.  a#  a  ■T'liri   t  •{••      •        \«  I1    —    •!•**•  r>  *.  •■*  ar*  -l>ctt.  II  I*  «••■*  **til  a*.i  t:  *!         

■Hal*-  I   rtn*   n.*i  •-  ■  ';•      ■,  «  '      '       »*■    (•  ■     \ ci ■  ■  •     n    I   rtuimi  «t*i  1  ••  «*r    •  »  >««j>-       I""    '■  » 
fw.  »■!•  i«i  ilr    ■•  Silt  •■    •  •)■    l..  ■ .  •♦      •  ••  .    •  .-■!.■■    mi   ;.   ..f  |i«i.-f^  *4  &•••   \    '%       :  •. 
ft»»-  i*«  litxliial*   fri>tit   ••'    »'    *«•    ."      I'-.}     I.>  i  .-    |.  »r.l    «l>t<h    hr    Ittibkt  »*1   r«  ;■-*•■•    l«   •  » 
«rPi*4     1^-   !Mirwr         1 1  •  •■    •{.      r»  ■  •  •    »r     .!.*». I- -I    +*  Iiki  i>  g  "  Varg*   *«>^at     fl  •      «.'.     * 
k  Mf  (v*- l'-ral  fill*  *•       ■•!. i*r-l  w  it'     !'■•    ■     (iitn   it   !■  tm.  t*li«n  i!Tt)  •!■  '»  «ilfc  •  f  >■*'    «•' 
wt.tl*  *U!-*ii*-ii  •*  ;*»  »!r*l  fr   'ii  ii>  >■      i  *i-  n  h  ihr  lalrrml  I  Id--        Tfe****  •<»  *!■»'•*•  »•     «     i 
in i«-r*«titt*{  t>-<att«>>  th>  t  «••    I  ufrl  '  I    b+  ina*>«j  «tth  lb*  gaotraliva  gtaada  ••  ••••  *••-  •  .""• 

a*  !<•  iV»f  #»  a»  diioU  coiKrraii..:  th»  •■  a  " 
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The  skin  has  the  peculiar  rudimentary  scales  of  Anguilla ;  the  teeth  are 
blunt,  uniserial,  on  the  edge  of  the  jaws  only,  and  there  are  no  lips. 

151.  SIMENCHELYS,  Gill. 

Simenchdy*,  Gill,  in  Good*  A  Bean,  Bull.  Ewex  Inst.,  27, 1879,  ( jxtrarificu*). 
Conchoynathus,  Gollett,  Ball.  Soc.  Zoul.  France,  122,  1889,  (grimaldii). 

Body  eel-shaped,  covered  with  linear  embedded  scales,  disposed  at  right 
angles  as  in  Anguilla.  Lateral  line  present,  faint.  Head  very  short, 
rounded,  very  blunt  anteriorly,  slightly  compressed.  Mouth  small, 
entirely  anterior.  Premaxillaries  and  maxillaries  of  each  side  coalesced 
and  separated  from  those  of  the  other  side  by  the  ethmoid.  Jaws  equal, 
their  edges  hard,  provided  with  a  single  series  of  small,  rounded,  close- 
set,  incisor-like  teeth.  No  vomerine  teeth.  Tongue  broad,  somewhat 
free  anteriorly.  Mandible  very  deep  and  strong.  Operculum  saber-shaped. 
Gill  openings  very  small,  inferior,  longitudinal,  well  separated,  situated 
in  front  of  the  pectorals  and  below  them.  Both  nostrils  large,  the  anterior 
with  a  slight  rim,  but  no  tube.  Lips  full.  Pectorals  short;  vertical  fins 
confluent  around  the  tail,  the  dorsal  beginning  not  far  behind  pectorals; 
vent  in  front  of  anal,  near  middle  of  body.  One  species  known,  (oifibs, 
pug-nosed;  eyx&Wy  eel.) 

575.  SIMENCHELYS  PARASITICUS,  QUI. 

Eye  li  to  2  in  snout ;  pectoral  2\  in  head  ;  head  4£  to  4f  in  trunk ;  tail  a 
head's  length  longer  than  head  and  trunk ;  anterior  profile  of  head  bluntly 
rounded;  angle  of  mouth  at  a  point  half  way  between  the  tip  of  snout 
and  anterior  edge  of  eye;  body  stout,  the  depth  at  vent  about  equal  to 
length  of  head  ;  dorsal  beginning  about  a  head's  length  behind  gill  open- 
ings; color  dark  brown,  nearly  plain.  Length  about  2  feet.  Offshore 
banks,  in  deep  water,  south  of  Newfoundland ;  also  recorded  from  the 
Azores;  abundant;  often  found  burrowing  in  the  flesh  of  the  halibut, 
(whence  the  n&me parasiticus,  parasitic.) 

Simenehely$  parantini*,  Gill  MS.,  in  Goode  A  Be  an,  Bull.  Essex,  Inst.,  27, 1879,  Newfound- 
land Banks  ;  Bean,  Vtov.  IT.  8.  Nat.  Mud.,  1880,  113;  Jordan  A  Gilbert,  Sy  nopal*,  363, 
1883 ;  GCnther,  Voy.  Challenger,  xxn,  252,  1887  ;  Jordan  A  Davis,  /.  c,  670. 

CunchognatiiM  grimaldii,  Collett,  Bull.  Soc.  Zoul.  France,  122,  1889,  Azores. 

Family  XLV.  ILYOPHIDiE. 

(The  Ooze  Eels.) 

This  family  contains  a  single  species  with  characters  intermediate 
between  the  tSimenchelyidw  and  the  Synaphobranchida',  combining  the  gen- 
eral physiognomy  of  Synaphobranchus  with  the  separate  gill  slits  and 
long-bowed  branchiostegal  rays  of  Simenchelyidw.  Deep-sea  eels  from  the 
eastern  Pacific. 

152.  ILYOPHIS,  Gilbert. 

Uyopkis,  Gilbert,  Proc.  U.  8.  Nat.  Mua.,  1891,351,  (bntnnena). 

Body  scaly  ;  pectorals  well  developed ;  lateral  line  prominent ;  gill  slits 
horizontal,  inferior,  well  separated  ;  nostrils  lateral,  the  posterior  imme- 
diately in  front  of  the  eye,  the  anterior  with  a  short  tube,  near  tip  of 
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miiMil.     Max :  1  lai  if*  ;ii  in  >vn(i/fAii^riini  An* .  thr  fi^rnpiii.:  \  r  !-•*■**       *» 
n|i|>ri'NP>i'it  !«»  I  In-  «h!i>  ••!*  iln<  \niiiir  l»fhii.il  H«  1.1-41!     ;    *•»  at«  #>i* 
ii|i]initii(]\   \\  :t  !•  f  lit'  •  ••iiiiii>:il  ]•!•••  ■  ••*  m  ;',   i!i--,  f!<  |«  >!      ••  ?  •«      5   ••*■*. 
Iirail  ami  »liuli  uf  tuim-i   <'••!!  r  iniitiu>* ;  ni»]i|i«:  ?i.:.^rj»-      ••  r  *.     «- 

with  narr»"  !!•••  in.nniit  .   I»i.iiirhi<»«t«val  ra\*   ]'•  \u  \.  -.n.»-  r      ••     .#•• 
ininril  w  if  limit  ili**fi-i  n»ii  ■.  !!■  if    ^hmli-iinl,   wtiii.i-  i.f  t!  •  ■  .    ■   i?    *-.    k* 
Mini  alMi\f  tin-  n|ti  !!■!•        I'ul-.l!,  ait.ii.  and  ci'iil.*! ''m.*!  ;■  :  '.    •  »•    r-         4 
tin*  ta\»  rl«-ail>   \hililr  t  \  l"ti^I.  t  I.f  nl.Hi  :  i!«»l».il  Im  ^  ;:..:.,;  w  .    .  !    ■  •  • 
Ifn  •»rii£in   iiniiiftli.ilt  \\   U-lii'i<l   tin-  liii^f  iff  |m'i  iiir ^  *  .   ••:.,;  l.     '.    «.-.*       ■< 
rtitl  ul'aiiti'ii"!  t li . r ■  1  ■  ■  f ~  I ••  •« I \  "-(ihi/c.        - .  mi.ikr 

:.;«.  iiii»i'in<%  HimMiv  -.  >.f 

HinIv  narp'Vi ,  ri»ni|iff««f«l  tlimu^liniif  :  kiimii  „»ti«l   mt  •  .•".■!.•      «-»; 
oiir-half  li'iij^lli  nf  Ihm«I.  ■■xli"  iiilu.^  ln\  •  -f  «fl  llii«\  ••!••:  .«  •.  .«!.ir- '  •    .*  %+ • 
tbt*  diaiiif  tfi   ••!'  tin-  I.itltT  ;  iu.ivi!.:irv  !•-«■  f  li  *rnai..  Mm.!   -■  •■  :. . 
ruw  liainlt  ;  trfth  "it  \  oriirr  !:i:  ^r.  rut. sr.  t  ).••«•' "ii  »l<4ft  •-(  .  ■  •   »■:  .:    ••  ■ 
r»w  ;  trfth  in  lii.iinliMf  mi  I'.irinw  h.iiiil,  iliiiw  •>!.  tlii  im.«:»«:  »•■:.   *-, 
•lid  r<'(ri>r«f  thou^li  li-«*  lli  ih  liall' tl.f  ■•].'•' Hi  llii- %  nii'i  r. i. •  !•»•■.      ?•    - 
|Ml]til  ovi'l  i-iii!  ill 'wi-riii.il  tliiiil  iif'  |fii«;rti  nf j:i»  ;   K'i!l  *'..t»  i. *::■•■«      -  ••• 
lioiifolital.  i-i«-*««iil  »l..i|M-<l.  :il«»ut   r  •(ii.il.i.t:   l.<*r./oi,!a!  ■'.  am  >j«  r  -  f  • 
tlirir    Imtrr  ■  an  T«- 1  i«-t  ■  mil*  *•  p.iiatfil  )>y  a  ili«l.iiiri»  ».,  .»,    •■•!•: 
IrtiKtli.  llii'ir  li |>|»«- r     |Mi*|f  r:nr  »  •  iM-  )■•.   1  ■  iimm  *  tV  it  il  »!ar.  •      i  •  »■:  . 
trunk  ;  Ii«m  1  *!nl  trunk  :sj  in  t»t.il  •Vtij'ili  :  |«  •  !••?*!■  *i:.^!l.  '■     .-•.'. 
r\  nlftil  :    wr.ilfi   \f*\    hiii-.   .ii t .a!i ji-il    iii    „;:■.  ij—  .i!    r.^J.!    «•!..•-•  t 
aiittl  lii'i  :  l.iti-r.i.  In.i    r<n.:.:iij    l.i^li  .»!*  t  ■•  r .  •  •  r  !\ ,  if-*   pun*  «!    t<   *    ■'. 
*|M«  urni*.     I'niitr  lir1*-*  ii.  t!.-  t.ii-.  !■■■■*  i  r  *:»lf  ■■!  I.*  i'J.  .»:■!  I  ■  ••       .«    r-  „■ 
iliiiV.i-t        lifilKi  H  l.*-:.jTh    1  '•     i. ■:.•■»       i  »!.■    -{••iii'i-:      !■    ■.  •      h* 

Itl.ilnl,  t f iiLip^iL;!!1*  A r-  !  :]■•    ij-«.  .i.  •■  -l  l.i* !.♦■:. ■»         ''■•<"  »•.  '  • 
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moderate  number  (about  15),  attached  to  the  sides  of  the  compressed  oera- 
tohyal  and  ephiyal,  slender,  abbreviated,  and  moderately  bowed,  not 
being  curved  up  above  the  operculum.  Tongue  long,  free  only  at  the  sides. 
Nostrils  large,  the  anterior  with  a  short  tube,  the  posterior  before  the 
lower  part  of  the  eye.  Pectoral  well  developed  ;  dorsal  low,  beginning 
behind  vent;  anal  longer  than  dorsal,  rather  high,  its  rays  slender, 
branched,  not  imbedded  in  the  skin  ;  vertical  fins  confluent  around  the 
tail.  Vent  near  the  anterior  fourth  of  body.  Muscular  and  osseous  sys- 
tems well  developed.  Stomach  very  distensible.  Deep-sea  fishes ;  two 
genera  with  6  or  8  species  known,  (jfuranida,  group  Synaphobranchina, 
Giinther,Cat.,  vin,  22-23.) 

a.  Dorsal  An  low,  beginning  behind  vent ;  vomerine  teeth  in  a  single  patch  ;  pectorals  long, 
longer  than  the  rather  slender  enoat.  Synaphobbanchcs,  163. 

aa.  Dorsal  fin  beginning  close  behind  base  of  pectorals  ;  vomerine  teeth  in  two  patches,  one 
behind  the  other ;  pectorals  Bhort,  not  longer  than  the  short  snout. 

HlBTIOBBANOHUS,  164. 

153.  SYNAPHOBRANCHUS,  Johnson. 

Synaphobrtmcku*,  Johnson,  Proc.  Zotil.  Soc.  London,  1882, 168,  (Inatpti). 

Dorsal  beginning  behind  vent.  This  genus  contains  two  or  three  speoies, 
deep-sea  fishes  from  the  Atlantic  and  Pacific  (ovv&tfft,  united ;  ppayxia, 
gills.) 

677.  SYNAPHOBRANCHUS  PIN  NAT  US  (Gronow). 

Dorsal  fin  beginning  i  to  i  head's  length  behind  vent ;  maxillary  reach- 
ing a  point  almost  opposite  gill  opening ;  head  3  to  Z\  in  distance  from 
tip  of  snout  to  dorsal,  £  to  f  in  trunk ;  snout  3}  in  head ;  eye  2  to  2J  in 
snout;  cleft  of  mouth  1|  to  If  in  head;  pectorals  3  in  head,  their  inser- 
tion about  equidistant  from  snout  and  anus.  Uniform  brown,  vertical 
fins  darker  behind,  light-edged  anteriorly ;  inside  of  mouth  blue-black ; 
gill  openings  dark.  North  Atlantic  and  western  Pacific,  common  about 
the  Madeiras,  Canaries,  etc.,  and  also  about  the  banks  of  Newfoundland ; 
"a  common  resident  of  the  deep  waters  of  the  offshore  banks  in  200  to 
300  fathoms,  where  individuals  are  often  taken  on  the  fisherman's  trawl 
lines."  The  Japanese  species,  S.  affinis,  Giinther,  is  probably  the  same. 
(pinnatus,  feathered  or  finned.) 

Murtrna  prnnata,  Gronow,  Gat.  Finn.  Brit.  Mus.,  19,  1854,  locality  unknown. 

Synapkobranchiu  kaupii,  Johnson,  Proc.  Zotil.  Soc.  Lond.,  1862, 169,  Madeira.  (Coll.  J.  Y.  John- 
son.) 

1  Bynapkobramchm*  <\fini*,  Gf  ntheb,  Ann.  and  Mag.  Nat.  Hist.,  xx,  1877,  445,  Inoaima,  Japan. 

Synaphobranchn*  pinnatu*,  GCnther,  Cat.,  vm,  23,  1870;  Goods  St  Bran,  Bull.  Ensex  Inst.,  2<>, 
1879 ;  Bean,  Proc.  U.  8.  Nut.  Mus.,  1880, 113 ;  Goods  &  Bean,  Bull.  Mus.  Comp.  Zool.,  222, 
1883;  Jordan  &  Gilbert,  8ynopsis,  364, 1883;  GCntrer,  Voy.  Challenger,  xxu,  253,  1887; 
Vaillant,  Voyage  Trarailleur  et  Talisman,  89, 1888 ;  Jordan  A  Davis,  f.  c,  672. 

154.  HISTIOBRANCHUS,  Gill. 

HiMtiobranehut,  Gill,  Proc.  U.  S.  Nat.  Mus.,  1883,  255,  (iufcrnalis). 

This  genus  is  close  to  the  preceding,  from  which  it  is  distinguished  by 
the  mere  anterior  insertion  of  its  dorsal.    Two  species  have  been  described, 
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perl)A|*  identical  with  each  other.     ( i*tr,vrt  sail.  1.  r.  ctareaJ  fta  .    '•*•   r  •■ 
gills;  from  the  insertion  of  the  dorsal.) 

«•    r«rUir»l  flu  l<>u(rr  than  •u<nii.  »•»•«•■  • 

#*.  Pvrtoral  flu  tknx\*r  than  •ti-ut.  *•*«•••..« 

*:«.  HlHTIORaUM'Nt*  BAT«fBir«,<i«.»iW« 
Pectoral  Hu  longer  thaii  iiuoiit :  eye  4  or  }  uf  tlir  length  of  •!»••« t     w*-; 
Mid  trunk  lj  in  tail :  dorsal  commencing  aho««  or  imniediat*:?    >~t  :..; 
the  pectoral,  which  in  only  t  length  of  head:  scale*  <|U  He  rod*i&*t.tf 
lanceolate,  imbedded  in  the  skin  ;  cheek*  nake«l ;  doraal  and  ai*al  tt**  .  • 
especially  the  formei .    1'niformly  black,    (ttuntber.*    Northern.  a&4  •«••. 
era  Pacific  in  deep  water,  llering  Strait,  off  Japan,  and  off  Cape  «.f  «r^«i 
Hope.     One  specimen  obtained  by  I>r.  tiilbert  in  lieting  he*  i*.   '.** 
(Albatross  Explorations),     (.feit'tr,  deep;  ,'<<*,  life.) 

%mtfk\h  ■  >■  i  ><*V> — *,  <.r%T«tfc,  Ann   ioJMk  Sal.  Him.,  ti,  liC?.  «4      a*>«    1*   •     V* 

U»*«»r,  iM,  |>t.  tin.  A«.  h.  ImT.  off  Yedo.  North  Pacific.  KsrgusWs  IsiaaJ 
ftftlif  il«i  >«fAy6nu.  Jokpax  ao<i  I»*»li,  /   /■  .  TT3. 

sit.  HI*TH»ftlA5MHt*  ISriCftSAU*,  OllL 

Body  moderately  elongated  and  coinprtweed  ;  it*  height  at  the  sj.w»   ■  '■ 
of  the  length.     Head  l»  in  total  length,  it*  width  a  little  lew  than  «»«*»  1**  f 
ita  length;  snout  moderate,  less  than  greatest  width  of  bead :  eje  hmWi 
ate,  much  leas  than  one-half  the  snout;  upper  jaw  nearl>  «»i»e  teaifc  */ 
total  length;  lower  jaw  a  little  more.     I  tarsal  commencing  n«t  far  bra.a4 
vertical  from  the  root  of  pectoral:   anal  inserted  a  little  nearer  tip  *f 
suout  than  end  of  tuil;   Imth  are  moderate!*  dctelotied      Pr<t<irais  «•  z 
siderahly  shorter  than  snout.     Color  in   hfr  alm«*t  uniform  dark  |  --*^ 
boons;  in  alcohol  the  trunk  in  dark  vellow  i*l>  liru«it|  }*-r*m*.t*£  *!-i.-«*. 
black  on  the  u)»dotiiiiial  region.  a*  well  4*  on  the  iritermai<d.l'ui*r    :.•*.-. 
nieuts  and  around  tin-  pectoral*,  while  the  dorsal  ami  *».*!  s;r   *  :.  .  •: 
except  to ward»  tin*  |M»*tcrior  fourth  of  the  length,  w  berr   tl.tt    »:r    »#:» 
dark  or  black  mh.     A  *|ieciiuen.  No.   XIJT'.*.  \%  a*  taken  b\  u-»-  .1  •-.  ?*   ♦#  a*, 
station  '.I'liT,  m   1.7.»1    fathom*.  :>     :u>'  N.   14*    >»'  \V        «t«--b    a    lw*ar 
(imftrnalf,  internal,  from  it*  black  color.  • 

Uut+ •*"+**.+»  •»•#•»./.«,  4iit  1.  I'r..     I      •»    Nftt     M..     I--..   .   *■.  Gulf  Strran.     I  *•     '.•       ».-  » 
l.«»inf.  ■■»    W      .•,  ltT  .1  »»!"■.  ■  in..       T'|».N       .?:T«      •     II     VM«T.«#       «.•      i   du«      •  *-*.i  ■ 
lilith>  •!    itj.  H  .  rrf    1«..    1*  i 

Jiy».«f»A*4-*.r»-  An*  i»/    »4.'.»,  (.1  »?iii  m.  1  I  a  ".  o.»f  It- ; •  ri.  1  \  11    -'*4.  1*^T 

Kamih  M.VII.  I.KPI(KaKPHAI.lH.K. 
Tiik  CuM.ri:  Kri  -.  • 
This  famil\  imltxb"»  t)n»«f  «■«•!•.  whuh  art*  ncab  lm«.  and  ha%etlir  t^.r.^n* 
largely  fr««*«  iti  ln#!»t,  tin-  bodv  inoilrratrly  «-luiii«atf-.  tht*  en  *>t  si.»  t*  . 
siirroimdtMl  b\  a  lit..  t!.«-  po*t«  nor  nostril  i»-iu.»tr  from  the  utj*er  '..\*  a:.«: 
near  front  of  v\v,  alt«l  t !•«-  prrt<»ral  hi.n  >»«!!  developed.  All  tbf  «j«e«-  *  + 
ate  plainly  <-o!<itt-<l,  ^ra>  i^li  or  <lu*k\  abo\rt  »:!\rry  ttelow  .  ai.d  'l.r  ii>.r«Ai 
e<lge<l  with  bl.uk.     •  #•  n«r:i  '.i.'  -jhm  .#  *  .»lH»ut  l.'»,  found  m  Hj«-«:  viirtd  »^a« 

•A«  In-  «*!•■■     .  »     •  i  .    •:     f  •        -, .      ■  .  i>  u-  Wr.    «•       «■•■»•(  r    t  •*»  •!.•  l».-f  l»  •   ¥•    ».   •         • 
f+  Ij'  t*  with   N'tf  »*        1   **    1   \   >i     ■  'K*.     .  •■  ■  ii.  t    •  f«::..   %  .  f   «     *   ■    »ir»      ««M'.iir    t  •    ,  r    t        >  •• 
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usually  at  moderate  depths.  Most  of  the  species  undergo  a  metamorpho- 
sis, the  young  being  loosely  organized  and  transparent,  band-shaped  and 
with  very  small  head.  The  body  grows  smaller  with  increased  age, 
owing  to  the  compacting  of  the  tissues.  (Mur&nidw,  part,  Gunther,  Cat., 
viu,  37-44.) 

a.  Vomerine  teeth  in  bands,  none  of  them  canine-like  ;  lips  thick. 

6.  Dorsal  fin  inserted  at  a  point  behind  base  of  pectoral,  but  nearer  pectoral  than  vent; 
head  with  inconspicuous  mucous  cavities ;  jaws  with  an  outer  series  of  close-set 
teeth,  forming  a  cutting  edge ;  tail  about  half  longer  than  rest  of  body. 

LKPTOCEPHAJ.U8,  156. 

66.  Dorsal  fin  beginning  over  the  gill  opening  ;  bones  of  front  of  head  with  largo  mucif- 
erous  cavities ;  mouth  rather  small ;  jaws  with  bands  of  small  teeth,  the  outer  not 
forming  a  cutting  edge ;  tail  from  half  to  two-thirds  of  total  length. 

CONQEBMUBJKNA,  156. 

aa.  Vomerine  teeth  uniserial,  some  of  them  canine-like ;  maxillary  teeth  biserial ;  dorsal 
beginning  above  root  of  pectoral ;  cleft  of  mouth  extending  beyond  middle  of  eye; 
tail  very  long  and  slender,  about  half  longer  than  rest  of  body.  Uroconger,  157. 

155.  LEPTOCEPHALUS  (Gronow)  Scopoli. 

(Conger  Eels.) 

(a)  Larval  Forms. 

Lepttxxphaim*,  Scopoli,  Int.  Hist.  Nat,  453,  1777,  (morrusi). 

Oxyunu,  RAriNK8QUK,  Carat teri,  19,  1810,  (rtrmi/ormu). 

Helminth,  Ra>  iNEflyi'K,  Indlre  d'lttiologia  Siciliana,  62,  1810,  (jmttctafcu). 

Helmickthy*,  Costa,  Fauna  Napoli,  Pesci,  1854,  (diaphanus). 

?  fjeptocephulirhthyny  Blexker,  Act.  Soc.  Sci.  Ind.  Veerl.,  1,  Manado,  69,  (hypaelonma). 

?  DiaphanichOtff$,  Peters,  Monatsber.  Ak.  Wiss.  Berl.,  399,  1864,  (brevicaudH*). 

(6)  Adult  Forks. 

Echelu*,  Rafinisque,  Caratteri,  etc.,  63,  1810,  (in  part ;  includes  species  of  Conger,  Ophutoma  and 

3fprm ;  restricted  by  Sleeker  to  Myrtu). 
Conger,  Cuvier,  Regno  Animal,  Ed.  11,  11, 350,  1829,  (conger). 
Ariotoma,  Swainson,  Nat.  Hist.,  Class'n   Fishes,  1,  220,  1838,  (no   type   mentioned ;    diagnosis 

worthless). 
Ophitoma,  Swainson,  Nat.  Hist.,  Class'n  Fishes,  11,  334,  1839,  (acuta,  obtum).    Substitute  for  Ario- 

soma ;  not  (tyhisomu*,  Swainson,  I.  c,  227  =  Murxnouie*,  Lacepede. 
Gmgrut,  Ricuardson,  Voyage  Erebus  &  Terror,  107,  1844,  (conger). 

Body  formed  as  in  Anguilla,  the  skin  scaleless.  Head  depressed  above, 
anteriorly  pointed.  Lateral  line  present.  Month  wide,  its  cleft  extend- 
ing at  least  to  below  middle  of  eye.  Teeth  in  outer  series  in  each 
jaw  equal  and  close-set,  forming  a  cutting  edge ;  no  canines ;  band  of 
vomerine  teeth  short.  Tongue  anteriorly  free.  Vertical  tins  well  devel- 
oped, confluent  around  the  tail;  pectoral  fins  well  developed;  dorsal 
beginning  close  behind  pectorals.  Gill  openings  rather  large,  low. 
Eyes  well  developed.  Posterior  nostril  near  eye;  anterior  near  tip  of 
snout,  with  a  short  tube.  Lower  jaw  not  projecting.  Skoleton  differing 
in  numerous  respects  from  that  of  Anguilla.  Vertebra*  about  56  -}- 100. 
In  most  warm  seas.  This  genus  contains  the  well-known  and  widely 
distributed  Conger  eel  aud  three  or  four  closely  related  species.  The 
earliest  generic  naniH  used  for  members  of  the  group  is  Leptoaphalus^ 
based  on  a   curious,    elongate,    transparent,    band-like    cxe&taift  \T\X»\x 

F.  n.  a. 24 
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minute  head  and  very  small  uiouth,  found  In  the  water*  of  fcafwe*.  *s4 
knowu  as  l^ptoirpkalmt  morri»$i.     This  has  been  shown  by  <«ill.  <««etw» 
nod  Kaeciohi  to  l>e  the  young  and  larval  form  of  /.^■■i»i«l—  '«*>•»* 
A  number  of  the  genera  and  species  of  the  snppoatd  faavilv  «f  L*»«* 
oephalida*  have  lieen  described,  but  there  ia  no  doubt  that  all  of  tW«  sn 
larva-,  aonie  of  eels,  an  Comijrr,  i'ongcrmnrtma,  Opkumrn*,  and  >«»iiim 
other*  of  Ieos|»ondylou*  tUhes,  aa  AtbmU,  A'fepa,  .ffre«erpe*isv«.  4*«s*mm 
etc.    (8ee(funtber,<'at..\iii,i:if>. >    It  is  thought  by  I»r  tfuntae*  that  u« 
Leptocephalid  forma  are  probably  ••  individuals  arrested  in  taed*«****> 
meut  at  a  very  early  period  of  their  life,  yet  continuing  to  grv«  t«  a  **t 
tain  aiie,  without  corresponding  development  of  their  internal  ****** 
and  perishing  without   having  attained  the  characters  of  the  **r*wt 
animal."    The  recent  observations  of  I>r.  Gilbert  on  the  larv*  of  .lit*.* 
AVojm,  and  Congrr,  however,  seem  to  point  to  the  conclusion  that  !**•» 
curious  forma  are  normal  young,  and  that  the  Individuals  grow  s***»«r 
in  alie  for  a  time  with  increased  age,  owing  to  the  tncreaaing  rum  pa*  t 
neaa  of  the  tissues. 

Inasmuch  as  the  name  Leptocrpkslmt  has  been  associated  for  more  tfes* 
a  century  with  larval  forms  it  is  a  decided  inconvenience  to  accord  to  .1 
precedence  as  a  generic  name  o\cr  Con^rr.  The  strict  law  of  prtonti. 
however,  demau<la  its  retention,  and  the  tendency  aatuug  aysi 
toologist*  is  to  recognizee  as  few  exceptions  as  may  be  to  this  rule 
unfamiliar  names  Oryuru*  and  llflmictts  are  both  earlier  than  < 
(>.ffrr.>,  sleuder  ;   *n*i/tlt  head.) 

m.  l*urm\  UgriuuitiK  i»»«rh  .•{•{•«it#>  tig  ».f  f*rtorml .  h«*4  aUiiI  If  \m  trxtfc  »  -t»    *« 

•m.   !><»r**l  flb  l^tfiunittf  *t   •■**■  nu-MI*  <-f  |m|..r»U,  lir*l  «»    <jt  1J  iu  tr«t.l 

tua  fir    1     «•" 

SHU.  LIPTIN  KTHALt  H  CO*fcMl  liana*** 

<<•  *•*»*  Est  1 

Dorsal  Iwginning  op|MM«ite  to  or  jmt   l»ehind  tip  of  pectoral  .  ei*  \*    - 
snout,  "»  to  it  m  head  ;  nnoiit  .'lj  to  1}  in  hrad  ;  gaj»e  r&teiidibg  u»>arU  *.r 
quite  to  jMiMermr  margin  of  rye;  head  II  to  1*  in  trunk  :  t*  I  U*u^t  than 
rest  of  ImhIn  ;  jM«<t<>r:iN  ;U  in  head  ;  up|ier  lip  full,  with  conspicuous  j--r»« 
Ashy  gra\  or  Markuli;   wrtioal  tin*  tilth  a  Mack  margiu     !«*!»    •..cc* 
times  (var.   m<y« r  1  entirt'ly  Mack.     Atlantic  Oreau,  griicrallt  o.nmx.u  .  t, 
both  coa^t*.  from  Caj>e  Cod  to  Hra/il  :  al*o  on  coasts  of  Asia  an<l  Afr-ra 
alinoM  co^uiojM.lit.in.  l>ut  not  found  iu  tlie  eastern  Pacific.     It  r«»*c!.*«  a 
length  of  *  f«*«'t,  and  i*  a  I'immI  fish  of  ini|K»rtauce.  especiall)  in   Kurupe 
(Cungrr,  the  aiicu<nl  n;tm«»  of  the  eel.  i 

I  iiui    F  ft  a*. 

l*f**e*f 4.ii« •  *•■■«■•  iw.   i>«ii]«   ■«»•!    s»t  .  IS'-*    IT".  Holyhead.  Lnfland 

'1+4*—  l-.rU 11    I       !    Mu-    \»t    l!  .1  .  *  ,  W  :.  M\  *U.  Knc'.taJ 

tTti-ryk+ini  y*  J...  St    kf  r. .   M    m     \-  •  r     .\»!.Jt    *^4,  J*    '•    MftftftSChuM'tt* 

.Wi»»ti  wi""*    «    ■     ■    j..-     f  ■•  .1.  m. .-     \»ti  1 «.  Mn  -ii  .  *■.  s,  ITl*,  Mc4itcrraa«s& 
Maf**  ■  ■-/".  L:*»  i  •  •.  .»v*    N*i  .  v.  -•*.  !"*■•     l*^i  «u  Aru4l 
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Mwrmtm  nigra,  Riswo,  Ich.  Mice,  93,  1810,  (black  variety),  Nice. 

AmywOlmvrmmira,  M  itch  ill,  Journ.  Ac.  Mat.  8ci.  Phi  la.,  1818,  407,  off  New  York. 

Omarr  nhu,  Riato,  Ear.  Mer.,  in,  201, 1826,  Nice. 

Omger  rufyark,  Cutler,  Begne  Animal,  Ed.  n,  u,  360,  1829,  France;  GC  nth  eh,  Gat,  vni,  38, 
WTO. 

Qm^r  rmbticmu,  Raxiani,  De  Norie  Spec.  Piac.  Diss,  Prima,  19,  pi.  v,  flg.  6, 1838,  Mediterra- 
nean. 

Opkmnmm  oftcsse,  Swaihuov,  Fiah.,  Rep.,  and  Amph.,  u,  3U5, 1839,  Sicily. 

Omftr  orUgmfimtu,  Valsncikxmks,  D'Orbigny,  Voy.  Am.  Merid.,  Poiss.,  pi.  12, 1, 1839,  South 
America. 

Onmftr  txcidtniaik,  De  Kay,  M.  T.  Fauna  :  Fishes,  314,  pi.  S3,  Ag.  172,  1842. 

Cbmtfnu  iearopfam*,  Richardson,  Voy.  Erebus  and  Terror,  Fishes,  108,  1844. 

Corner  rwTwvi,  Kacp,  Anodes,  115, 1856,  no  locality. 

Omgtr  esealosftM,  Poit.  Memoriae,  n,  346, 1860,  Cuba. 

Cbwfrr  smjt,  Jordan  ft  GiLBftBT,  Synopsis,  362, 1883. 

Leptoctpkahu  eongmr,  Jordan  ft  Davis,  I  c,  664. 

681.  LEPTOCEPHALUS  CAUDILIHBATU8  (Poey). 

Dorsal  fin  beginning  above  the  middle  of  pectorals ;  eye  as  long  as 
snout,  4i  in  head ;  gape  extending  to  beyond  the  middle  of  the  eye ;  head 
li  to  If  in  trunk ;  tail  longer  than  rest  of  body ;  pectorals  3  to  3±  in  head. 
Brown,  vertical  fins  with  a  broad  black  margin,  which  is  again  edged  with 
white ;  the  dorsal  black  anteriorly  for  f  its  depth.  Tropical  parts  of 
Atlantic ;  Pensacola  to  Cuba  and  Madeira ;  not  rare,  (cauda,  tail ;  limbatus, 
margined.) 

£dWu  c+mdilimbahu,  Poet,  Repertorio,  II,  249,  1867,  Cuba. 

Ctmger  mocropa,  GCnther,  Oat,  tiii,  40, 1870,  Madeira  ;  Bahamas.    ((Toll.  Hasslar.) 

Oomger  camdieula.  Bean,  Proc.  U.  S.  Mat.  Mas.,  1882,  436,  Pensacola.    (Type,  Mo.  30709.    Coll. 

Silas  Stearns.)    Joed  an  ft  Gilbert,  /.  c,  262. 
Obmgtr  caudHimbahu,  Poet,  Enumeratio,  152,  1875. 
Lrphxrpkahu  ctmdienloy  Jordan  ft  Gilbert,  Synopsis,  900, 1883. 
Lejtocepkalu*  ceudUimbatu*,  Jordan  ft  Datis,  I.  <.'.,  666 

156.  CONGERMUR2ENA,  Kaup. 

Cbmgtr-Mnmn*  Kacp,  Apodes,  108,  1856,  (balearica). 
GaeOopAMi,  Kaup,  AsJg  Uamb.  Mas.,  1859,  (heterognathu*). 
OmgrummrvML,  GCnther,  Cat.,  vin,  40,  1870,  (amended  spelling). 
OpkitomtL,  Blxexer,  Jordan  ft  Datis,  etc.,  (acuta). 

This  genus  contains  numerous  species  of  small  Congers,  distinguished 
by  the  more  anterior  insertion  of  the  dorsal  and  by  the  greater  develop- 
ment of  the  muciferous  cavities  in  the  head.  The  species  are  very  closely 
related  and  not  well  known.     (Conger;  Murwna  ;  related  genera.) 

a.  Snout  more  or  less  projecting  beyond  mandible. 

6.  Vent  submedian  in  position,  the  body  and  tail  about  equal  in  length  ;  upper  jaw  little 
projecting.  balearica,  582. 

66.  Vent  anterior  in  position,  the  tail  much  longer  than  rest  of  body. 

<-.  Snout  short  and  heary,  blunt,  projecting  little  beyond  mandible.       mairura,  583. 
or.  Snout  long  and  acute,  considerably  projecting. 


•By  the  rules  of  the  American  Ornithologists'  Union,  the  generic  name  Cnm^mturmia  would 
be  adopted.  Ariomrm*  is  ineligible  because  no  tyj»e  in  expressed,  and  the  diagno»i*  is  valueless. 
Ophimmta  would  by  some  be  set  aside  on  account  of  the  prior  Ophiamnn*.  Ophi*>m<i  wiw  l>a*>ed 
on  two  species,  acuta  and  obtusa,  the  latter  the  common  Conger  Eel,  and  this  group  is  really  syn- 
onymous with  Conger. 
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J.  Tall  Uh  tbaa  lwk«  Imgl*  «f  rvK  *4  1*4)  .  •*•  tamll.  •' ,  *• 
«5rf.  T»ll  mu<ti  tuift.  thati  twl>»  Uatftti  ••#  r*«t  uf  l«4f  .  »y» 


•A.  mMMl  luta*.  Ir«t  U«H  |«ti)*cUtig  ,   lh*  luwmt  )*•  nark  |u«ff*f  I***  *!%■*      *••    ••»•  *«!*• 

wf  r««t  nf  Unly  ,  •}»  6  in  h**4  »%«••    •«• 

*H1    <OS«KttBTk»:*A  SALSABHi    tw  la  aV**-; 

Upper  Jaw  hut  little*  projecting:  lip*  thin  ;  head  almai  6  in  total  W»«i« 
the  tail  a  little  longer  than  the  head  ami  trunk  ;  eye  about  *<|aa:  t»**wa^ 
6  in  brad.     Color  brownish  or  yellowish;  ail  very  on  side*  and  iWm*«     »»r 
ileal  floa  with  a  narrow  Mack  edge.     Tropical  parte  of  th*  Aiia*t.c  u4 
eaatern  Pari  lie.    Known  from  t  be  Mediterranean,  Coa*.  Htaiil.  m   IU«e>a 
Ca|ie  8au  Luca*  and  thr  Galapagos.     Possibly   store  than   o»»   •»»««• 
•boa  Id  lie  recognized,  in  which  caee  the  A  mm  ran  form  would  •land  a*' 
tpiatkopktkatmma.     (Ku.)     (Nauie  from  the  Balearic  (aland*,  off  tb»  emmt 
of  Hpaiu.) 

JNnrM  M»»«i,  l»*  Lt  *V-  mr.  Ann    Mua  ,  %m.  1»»,  3/7.  s«  1.  Balaanc  lal»a>es 

Ertri—rtmrmr*,  iUrt«s»wt  «. «  arail*  n.  •■*•,  1*1".  Sicily. 

JTarjrM  r^MMi,  Kl«*-  ,  Irli.  Km*-.  '•!.  l"l'\  NlC«. 

tWf»r  ii|iMifciyta«>mm,   1a«sa»i.   l»r   Nov    Sfwr.  !*»»    |Ma»r..  r?ia*»    U.  §■!    «     •«     :     :•:• 

Babis. 
f  »■»  1 1  +rmlH,  *«aivki».  Ki»h.,  K>f4  .  A»f*ti  .  |i.  TO*.  1*it.  Bully 
Chafrr  wim^fiMMM,  <'A«Tri«Ar,  Aium    X»a»     Harm,  AaWrVi**  <l*  a»4.  ai.  f<    |.*   14     •     •'— 

Rio  Janeiro. 
# •*+/>*  n—*lis,*  I'-.tT.  Mrfii'iriM.  it.  .U*.  lf"^',  Havana. 
<i-»yrr  tmj>f*mm»,  |m««i,  M«ni"rta»,  11.  S1a.  !■"•.  Cuba 
1  t«7r»M'.iMi  w/.'tmi,  <;r«TiiiK,  «  «i  .  tin,  it,  l*?«\  St    Helena       «  «-il    1   II    H»t  ■» 

O'-jpr    ,V«f<*l'il.-|f,.   1,    Kt't,     Kp.-lr*.  llM,  W-4 

«  V»»y»  ■  Mat  *  Wl  f-n*.  |t.    .|#  Of  «t||lL,  •"  it  .   tin.   41.   !•?•» 

<f<4i»m«.tn*tlt*.  I'    i».   It-- 1-  rt    fit,  P,  J|»     |]     1.  fir    .A.  W/ 

tf.Kt»-   '»J    f-l/ri|r|.-w«.    .1      1.1- 4*     %    |U1|«,     '  ,    '■*  1 

int.  nm.i.im  b»:m  iuiiii  •..jun 

Vent  anterior  in  portion.  the  tail  much  louger  than  the  Im|(,     M>o?t 
comparative!)    abort  and  Ihmw,  blunt .  and  broadly  rounded.  proj*""i«~C 
but   little  l»e\ond   tip  of  inaudible;  tail  tnire  length  of  hodi  ;   1i|m  fa  1 
teeth  m  maiidihU'  111  a  l»n»;i<l  hand,  thtim*  of  outet  ernes  the  lar£*-«t    m*i 
illary  and  \<»mt*tmt'  t^-th  aNo  m  hroad  hand«;  \  omen  lie  patch  il  it  <lr*'.  '  t 
a  gr«M»ve  mt«>    whirhriln   tht*  tip   of  the    mandible;   no    teeth   on    abaft      f 
vomer :   |H»Kteri«ii    nontril  an   elliptical  aht,  on   le\el  «»f  upjw-r   nur^*-:;      f 
pupil :  aiiterioi  no«tnl  a  round  |Hirt<  nrar  tip  of  auout  :  Avr  large  n.w*  u« 
|K>rn«  on  each  m»1«-  «»f  _;.»«  •• .   gapr  r\tf-n<ling  slightly   beyontl   pup.*..*; 
beavl :   eve  iuodei;it«*.  \    in  iiiotit,  •'•  in   brad  ;    brad  It    in  trunk.  I   :t.    ta 
pec  t  or  a  U  •  length  of  heail :  origin  of  domal  alightly   Itrbiml  !»**«»  <-f  |-< 
torala.     Color  dii^ky  at>o\r:  under  nule  of  hea«l  and  al*dotiien  l)*:i.t.   t^« 
two  a reai  %eparated  l>y  a    ^fli  «l»*tin»-d  line:  tinaduaky,  becomn-g  '.■!*-«  k 
towards  tip  or*ta:i.  «  it  h  w  hit  :+\\  Inirder  ;  inaide«if  mouth,  gill  ra\  :!> .  axd 
pentoiieiiui  iiil\er\  .      <  •  1  ]»M-r  t       uulf  of  California:  one  spec  mien  kn^wn. 
?•♦  inches  loiig.        .    *  ■    .  !«»ii^         -..  tail.  » 

•  \     .  r  !;..   ♦     r  -  *  l'  •    >    i.i  .•  ■  i»i  t  y   11.  lb*  111.  I  ]".■   if  lb*  !-■!«  it.  1  <«^ 
Ui  >)r  «  JtAUi't*  1   :.--»|t-r  IL'  lir*il  lb  Omfmrnmr rmi»  n»ji 
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Opkiaoma  macrurmm,  Oilbbbt,  Proc.  U.  S.  Nat  Mm.,  1891, 351,  Gulf  of  California.     (Coll.  Alba- 
tross.) 

^684.  CONGERMUR^ENA  PBOBIGERA  (Gilbert). 

Tail  considerably  longer  than  rest  of  body.  Eye  small,  2  in  snout,  8} 
in  head,  slightly  less  than  length  of  gill  slit;  snont  long  and  sharp,  the 
acnte  tip  projecting  beyond  mandible  for  |  length  of  orbit;  teeth  villi- 
form,  in  broad  bands,  none  of  them  enlarged,  a  transverse  groove  behind 
head  of  vomer  to  receive  tip  of  mandible ;  posterior  nostril  Blit-like,  the 
anterior  with  distinct  membranous  tube ;  mandibles  very  broad  and  strong; 
gape  reaohing  to  vertical  from  posterior  margin  of  pupil,  i  of  head ;  con- 
spicuous pore  just  behind  angle  of  mouth ;  head  equal  to  trunk,  3  in  tail 
without  fin;  depth  13  in  total  length;  pectoral  3}  in  head;  dorsal  begin- 
ning in  advance  of  gill  opening,  its  distance  from  tip  of  snout  slightly 
less  than  half  the  distance  from  snout  to  anal.  Uniform  light  brown ; 
fins  dusky,  black  near  tip  of  tail,  and  there  with  narrow  bright  white 
margin ;  mouth,  gill  cavity,  and  peritoneum  black.  (Gilbert.)  Length  1 
foot.    Panama  to  Ecuador,     (prora,  prow ;  gero,  I  bear.) 

Ophitoma  prorigerumy  Gilbert,  Proc.  U.  S.  Nat.  Mua.  1891,  350,  Coast  of  Ecuador;  Panama. 
(Coll.  Albatrom.) 

585.  CONGERMURENA  NITEN8  (Jordan  &  Bollman). 

Tail  much  more  than  twice  length  of  body ;  body  slender ;  tail  com- 
pressed ;  lower  jaw  considerably  shorter  than  the  upper;  dorsal  beginning 
slightly  in  advance  of  the  root  of  the  pectoral.  Head  1|  in  trunk,  5J-  in 
tail;  tail  2f  times  as  long  as  head  and  trunk;  snout  4£  in  head,  very  soft; 
eye  very  large,  7  in  head,  If  in  snout ;  interorbital  area  2  in  eye ;  cleft  of 
mouth  3J  in  head,  extending  slightly  behind  middle  of  eye;  pectoral  long 
and  narrow,  2£  in  head,  1}  times  as  long  as  gill  slit.  Color  olivaceous, 
upper  parts  of  head  and  body  with  numerous  fine  black  dots ;  a  silvery 
shade  across  opercles  and  below  lateral  line ;  peritoneum  bright  silvery, 
giving  belly  a  pale  color ;  dorsal  and  anal  with  a  narrow  black  margin, 
below  which  are  a  few  small  spots ;  pectoral  pale.  One  specimen  dredged 
at  Albatross  station  2801  off  Panama,  8°  47'  N.,  79°  29'  30"  W.,  in  14 
fathoms,     (nit ens,  shining.) 

Opkuonvi  witom,  Jordan  &  Bollman,  Proc.  U.  8.  Nat.  Mas.,  1889,  153,  Panama ;  Jordan  & 
David,  I.  <\,  602.     (Coll.  Albatron.) 

586.  CONGERXCRJENA  FLATA,  Goode  A  B«an. 

Lips  somewhat  thickened.  Snout  long,  about  twice  diameter  of  eye, 
which  is  6  in  head.  Lower  jaw  projecting  far  beyond  the  upper. 
Anterior  nostril  in  short  tube,  posterior  nostril  pore-like,  in  advance  of 
eye,  and  above  the  horizontal  line  of  its  diameter.  Cleft  of  mouth 
extending  very  slightly  behind  middle  of  eye.  Teeth  in  very  narrow 
bands,  villiform,  a  dense  cluster  on  the  vomer.  Length  of  head  equal  to 
that  of  trunk.  Tail  about  twice  as  long  as  body.  Dorsal  beginning  far 
in  advance  of  gill  oponing  and  pectoral.  Color  yellowish  ;  blackish  on 
termination  of  tail.  Specimens  obtained  by  the  Albatross  at  stations 
2121  and  2122,  in  31  to  34  fathoms,  and  at  station  2402,  in  111  f*ttiOTU»\ 
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alao  t»y   the   lllair  at    •  tat  ion  964,  in  04  rataoaae.    <Uo*4e  A 
(Jfaraa,  yellow.) 

w*  <mr.t,  <ioot>t  a    tli»a.  nrranlr  track  r**«a7.  1M,  t«    IV.  |HH.  0*Jf 
(Ty|»»  Ko.  44*11     Cull    Alb«tr««  , 

157.  UROCONGER.  Kanp. 

r.  aUrr.  A|»J«*,  no,  KM.  i'«i«mi). 
Month  very  large,  iU  cleft  paaalng  middle  of  eye;  vnejeriae  lewta  eat 
aerial,  some  of  them  canine  like:  teeth  in  Jawa  in  two  eenoa      Tail  baaf 
alender,  whip-like.     I>omal  inaerted  above  pectoral.    Hperfcea  fr»w      ■  -<•. 
tail;  Conger.) 

**:.  rMoroxiikB  ?trisr«,  Yaia»»i. 

Depth  20  in  length.    Vomer  with  two  strong  teeth  anteriorly      6naej 

aaparating   gill   opening*   coimitlerahly  greater   than    their   diaeaeter 

(Uoode  4k  Bean.)    Deep  water*  off coaet  of  northern  Africa;  ayoaagiadi 

▼ideal  taken  by  the  Atbctro-  at  elation  2161  in  146  fathom      1 

near,  i.  r.  to  Vrocougrr  Uptmrms.) 

fV«i  mftr  wmm,    V*iiL»»T,  Es|»«l    TnvaJltar  •!  Taluaaaa,   M,   ^   tl.lf    I.  Ian. 
d'Arguin,  off  Soudan,  off  Cap*  Varde  lalaeda.  U**++  a  IUub,  <*«•*•-  I'taay. 
IM.Imft. 

Family  XLYIII.  Mt'RittNESOCUMt. 

Healelea*  angnilloid  eel*,  with  the  poatrrior  noatril  not  labial,  tea 
tongue  largely  adnate,  the  jawa  not  ciceaeirely  elongate,  the  end  of  ta« 
tail  eurrounded  by  the*  caudal  tin.  and  the  pectoral  Una  well  •Irteloawat 
None  of  the***  character*  appear  to  have  in  theinaeltea  great  ini|»*rtax." 
but  according  to  I>r.  (fill,  in  the  genua  Mmnrw***,  the  only  genu*  .a 
which  the  oMeology  in  well  known,  the  character*  are  •orb  a*  ful.j  u? 
justify  family  distinction.  I>r.  <#ill  gnea  the  following  diag&uaia  of 
Miir.t'iiffftocid.i'  * 

"  Kitrh#'I\ <-«.j»|i;ilo«m  Apodal*  with  the  tongue  not  free,  the  lira  neb  .*«!*> 
gal  liietnbraiif  roniitTting   the  opposite   *!•!«■•   Irelow.the  epiphar)  iifv^i 
reduced  to  one  pair,  and  the  h\  imtdiarvngeaU  luiguifortn  ami  er»rf».*rj 
ing  on  tbt*  fourth  bruii«-hial  arch." 

To  thin  nliotilil  I h*  added    <.i)l  o|»eiiiriga  rather  wide;  pectoral  nna  •  ».. 
develo|N*il :  iaw«»  of  moderate  length  :  V(»mer  well  armed 

Whether  all  tin****-  character*  are  found  in  the  othe*  genera  mn>»>r.!i 
aMMK*iat«>d  with  Vur-m...!/  m  not  \et  known.  The  familt  ,  a*  nnderat>«Mi 
by  ua,  M*eniM  di\  i-il»lr  into  two  well-marked  groti|ia,  which  are.  perhapa. 
a*  diatinrt  from  « a«  b  other  an  from  the  /Va'/km?  or  the  toayrW*  The 
•pecice  of  tin-  family  aif  tmt  wiy  numeroua.  and  a  large  proportion  are 
American.  In  general  ap|H*arance  ;md  habit*  they  approach  the  (V>& 
gem.  All  are  plainly  colored  and  t»«»me  descend  to  rat  lie  r  deep  water 
( Mmrirnnin ,  Mur>t  n>  •«..  t„,t .  <  .titit  ln*r .  Cat  ,  viu,  !"•— ISM 

4.   lM>r««tl   »'  I  •*  •'   fi' •  »■':    '.-i       ;-  !  t'.r  -ii(ti>  iif.  tic  *'.•  rm    t*f'fe*i*C  fc**r'»  •*«•»•    g-'. 
\-  '■■'•€■         '•'  '     *'  *  »'*    '  »  "  *1|1  "t.  *■*•■  f  "■*  I**  lb  »»ry 
t-     T«-  tli  lb  J»»»  !••  ^  ««r«I  M-r  ••  ,  «; ill  .j[^Ullif%  «kj« 
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c.  Teeth  in  jaws  in  several  series,  those  of  one  series  enlarged  and  compressed,  long 

canines  in  front ;  vomer  with  several  long  series  of  teeth,  the  middle  one  of 

conical  canines.  Mubjbnbsox,  168. 

ec.  Teeth  all  conical,  slender  and  sharp,  those  of  jaws  in  wide  bands;  maxillary  with 

a  deep  groove,  running  the  entiro  length  of  the  bone,  dividing  the  band  of 

teeth  into  two  portions ;  shaft  of  vomer  with  a  median  series  of  conical 

teeth.  Xenomtstax,  169. 

so.  Teeth  in  jaws  biserial,  small;  vomer  with  a  series  of  long,  pointed  canines;  tail  about 

4  times  as  long  as  rest  of  body;  gill  openings  narrow.  Hoplunnu,  160. 

•nLBMTINJC: 

aa.  Dorsal  and  anal  fins  very  low  anteriorly,  developed  chiefly  on  the  tail. 

d.  Tail  about  as  long  as  rest  of  body;  teeth  moderate ;  dorsal  beginning  before  the  vent. 

dd.  Tail  short,  little  more  than  half  as  loug  as  rest  of  body;  teeth  all  uniserial,  unequal, 

some  of  them  canine-like;  body  very  slender,  whip-shaped. 

«.  Body  moderately  elongate,  the  diameter  more  than  one-thirtieth  the  length; 

dorsal  beginning  just  before  vent.  Nbooongbb,  161. 

•e.  Body  whip-shaped,  the  diameter  less  than  one-flftieth  the  length. 

/.  Dorsal  fin  beginning  not  far  behind  pectoral.  Lbptocongbb,  162. 

ff.  Dorsal  fin  beginning  behind  the  vent.  Stilbiscub,  163. 

fff.  Dorsal  fin  beginning  close  behind  the  nape.  Gobdiichthys,  164. 

158.  MURiENESOX,  McClelland. 

Murmnrnxv,  McClbxlajtd,  Calcutta  Journ.  Nat.  Hist.,  iv,  408, 1843,  (tricutpidaia). 
Oynopontictu,  Costa,  Fauna  Napoli,  Pesci.,  pi.  28,  1850,  (ferax  =  tavcoma). 
firoeftyeonper,  Blbbxbb,  Nederl.  Tidsskr.,  Dierkunde,  n,  236,  1865,  (mvanna). 
Qmgrmoac,  Gill,  Proc.  U.  &  Nat.  Mus.,  1890,  234,  (talabon). 

Body  robust.  Dorsal  and  anal  fins  well  developed,  the  dorsal  begin- 
ning nearly  above  gill  opening.  Mouth  large ;  teeth  in  jaws  in  several 
series,  those  of  one  series  enlarged  and  depressed,  forming  long  canines 
in  front;  vomer  with  several  long  series  of  teeth,  the  middle  one  of 
strong  canines.  This  genus  contains  numerous  species,  large,  conger-like 
eels,  some  of  which  are  found  in  all  warm  seas.  They  are  remarkable 
for  the  strong  armature  of  the  vomer.    (Murasna;  Esox,  pike.) 

M ubjknbsox  : 

a.  Median  teeth  on  vomer  enlarged,  compressed,  and  cultrate  ;  median  teeth  on  Hide  of  lower 

jaw  also  enlarged  and  compressed  or  blnntish. 

6.  Middle  series  of  teeth  on  vomer  not  ditftinctly  tricuspidate.  ;  pectoral  rather  more  than 

half  head.  conicepr,  688. 

66.  Middle  series  of  teeth  on  vomer  distinctly  tricuspidate  in  young,  becoming  entire  with 

age ;  pectoral  2%  in  head.  savanna,  689. 

Subgenus  MURJENESOX. 

688.  MUR£NK80X  COXICEP8,  Jordan  A  Gilbert. 

Vomer  with  a  median  row  of  about  15  very  large,  strong  teeth,  which 
are  much  compressed,  the  tip  angular  and  directed  backwards,  and  with  a 
nick  on  the  posterior  edge,  thus :  ~2P'i  one  or  two  of  the  anterior  teeth  only 
slightly  tricuspidate ;  on  each  side  of  the  median  row  on  vomer  some  very 
small,  blunt  teeth,  disappearing  anteriorly,  arranged  in  one  or  two  rows 
very  close  to  the  median  row ;  jaws  with  one  or  two  outer  rows  of  small, 
blunt  teeth,  next  a  row  of  rather  large,  wedge-sbaped  teeth,  and  then  an 
inner  band  of  small,  conical,  blunt  teeth  in  two,  three,  or  four  series; 
front  of  both  jaws  with  groups  of  canines,  which  are  shoTter  ttaku  \i\& 
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pupil;  in  old  examples  the  teeth,  especially  those  on  the  vomer,  are  often 
so  worn  that  their  original  form  is  not  at  all  evident ;  head  2  in  trunk,  3f 
in  tail ;  pectoral  fin  2  in  the  distance  between  the  tip  of  snout  and  the  base 
of  the  fin  or  rather  more  than  half  length  of  head;  eye  2}  in  the  snout,  1\ 
in  interorbital  width,  3£  in  cleft  of  mouth,  situated  a  little  behind  middle 
of  gape;  cleft  of  mouth  2\  in  the  head;  gill  openings  large,  containing  the 
isthmus  twice;  dorsal  beginning  over  the  gill  openings.  Olive-brown 
above,  dull-whitish  below;  dorsal  and  anal  light  brown  with  a  dark 
margin ;  caudal  and  pectoral  fins  black.  Length  2  or  3  feet.  Cape  San 
Lucas  to  the  coast  of  Columbia,  generally  common.  Very  close  to  the 
next,  the  difference  in  dentition  evident  only  in  the  young,  (cohus, 
cone;  -ceps,  head.) 

Murtcnesox  conictpt,  Jordan  3c  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1881,  348,  MsLxatlan  ;  Jordan  ft 
Davis,  i.e.,  648.    (Typo,  No.  28136.    Coll.  Gilbert.) 

589.  HUR.ENESOX  SAYANNA  (Cuvier). 

Median  series  of  teeth  on  vomer  distinctly  tricuspidate  in  the  young, 
becoming  entire  with  age,  with  nearly  even  surface,  thus :  ^J  ;  pectoral  as 
long  as  maxillary,  2f  in  head ;  eye  2  in  snout,  which  is  4|  in  head ;  dorsal 
inserted  over  the  gill  opening.  Brown  above,  silvery  below ;  dorsal  and 
anal  edged  with  black.  Otherwise  as  in  if.  conioeps.  Cuba  to  Rio  Janeiro, 
not  common,  occasional  in  the  Mediterranean  Sea.  (Eu.)  (Called  "  Sa- 
vanne"  in  Martinique.) 

Mumna  $aranna,  Cuvieb,  Refrne  Animal,  Ed.  2,  Vol.  2,  350, 1829,  Martinique  ;  Bknkett,  Proc 

Comm.  Zobl.  Soc.,  135,  1831. 
Otmger  bra»Qien*is%  Ranzani,  Nov.  Spec.  Pise.  Di«.  Prima.,  rv,  17,  pi.  13,  fig.  1,  1838,  Brazil. 
Congnu  enrvidens,  Richardson,  Voy.  Erebus  &  Terror,  111,  1844,  no  locality. 
Cynoponticus  ferox,  Costa,  Fauna  Xapoli,  Pesc.,  pi.  28, 1854,  Naples. 
Conger  limbatus,  Castelnau,  Anim.  Am.  Sud,  83,  pi.  43,  fig.  3,  1855,  Rio  Janeiro. 
Brachyconger  $aranna,  Bleeker,  Atlas  dee  Murines  lodes  Orient,  iv,  20,  1864. 
Mwsenetox  tacanna,  GCntiikr,  Cat.,  vm,  47,  1870 ;  Jordan  3t  Davis,  I  c,  648. 

,V;  159.  XENOMYSTAX,  Gilbert. 

,» '       Xenomytlax,  Gilbert,  Proc.  U.  8.  Nat.  Mus.,  1891,  348,  (atrarim). 

(  '  Scaleless ;    pectorals  well  developed ;   vertical  fins  large,  continuous 

around  the  tail,  the  rays  evident;  dorsal  beginning  before  base  of  pector- 
als. Gill  slits  vertical  and  rather  wide,  the  gill  membrane  continuous 
below  the  throat.  Branchiostegals  apparently  11  or  12  in  number,  long 
and  much  curved,  continuing  around  the  posterior  and  upper  edges  of  the 
oporcles ;  mouth  with  wide  lateral  cleft,  not  extending  far  beyond  eye ; 
maxillaries  very  wide,  not  extending  far  forwards,  the  clasping  processes 
applied  to  shaft  of  vomer  well  behind  its  head.  Teeth  all  conical,  slender, 
and  sharp,  mostly  depressible,  those  in  jaws  in  wide  bands ;  maxillary 
with  a  deep  lengthwise  groove  running  the  entire  length  of  the  bone  and 
dividing  the  band  of  teeth  into  two  portions ;  lower  jaw  much  shorter 
than  upper.  Posterior  nostril  a  linear  slit,  midway  between  eye  and  tip 
of  snout;  the  anterior  in  a  short  tube  just  behind  the  head  of  vomer; 
tongue  small,  with  the  tip  free ;  lips  undeveloped  ;  the  lateral  line  con- 
spicuous.   One  species,    (flvoc,  strange;  /ivara^  maxilla* ) 
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690.  XENOHTSTAX  ATBABIUS,  Gilbert. 

8nont  very  long  and  slender ;  end  of  maxillary  equidistant  from  tip. of 
mandible  and  gill  opening ;  front  of  orbit  over  the  beginning  of  last  third 
of  gape ;  long  slit-like  pores  on  margin  of  upper  jaw,  a  conspicuous  series 
on  mandible  and  preopercle ;  teeth  in  jaws  in  wide  bands,  mostly  depres- 
sible ;  maxillary  teeth  divided  by  a  deep  groove  running  entire  length  of 
jaw,  those  on  inner  side  of  groove  long,  close-set,  rigid,  in  single  series ; 
mandible  with  much  narrower  and  shallower  groove,  on  the  inner  edge  of 
which  is  a  single  series  of  very  small  conical  teeth,  directed  inwards;  tip 
of  mandible  enlarged  to  form  a  knob  which  fits  into  a  toothless  depression 
just  behind  head  of  vomer,  the  vomer  extending  well  beyond  the  tip  of 
lower  jaw ;  teeth  on  head  of  vomer  and  knob  of  mandible  similar,  slightly 
larger  than  those  of  side  of  jaw ;  anterior  part  of  shaft  of  vomer  with 
median  series  of  strong  conical  teeth,  accompanied  by  smaller  lateral 
series  and  followed  by  a  narrower  band  of  very  small  conical  teeth.  Head 
equal  to  trunk  and  \  of  tail ;  gill  openings  broadly  lunate,  vertioal  length 
of  slit  i  of  snout,  interspace  f  length  of  slit ;  pectorals  narrow,  \  snout. 
Color  very  dark  brown  ;  fins  black ;  pores  of  lateral  line  white.  (Gilbert.) 
Coast  of  Ecuador,  at  Albatross  station  2792,  in  401  fathoms.  (atrariu$t 
blackish.) 

Xenomytax  airarmt,  Gilbert,  Proc.  U.  8.  Nat.  Mtu.,  1891,  348,  Lat.  i°  S.,  Long.  8i°  W.    (Coll. 
Gilbert.) 

160.  HOPLUNNIS,   Kaup. 

Ifoptunnit,  Kaup,  Aale  Hamburg  Museum,  19,  1859,  (tchmidtii). 

This  genus  differs  from  Murcrnesox  chiefly  in  the  dentition ;  the  teeth  in 
the  jaws  are  small  and  biserial  and  the  vomer  has  a  series  of  long,  pointed 
canines.  The  very  long  tail  is  four  times  length  of  rest  of  body.  Gill 
openings  wide.  Two  species,  American.  (vn?>ovt  armature;  vvwr,  vomer; 
correctly  written  Hoplynnin.) 

a.  Eye  3  in  snout ;  tail  four  times  rent  of  body.  schmidtii,  591. 

aa.  Eye  3  to  Z%  in  snout ;  cleft  of  mouth  extenriing'beyond  eye.  piomkdianub,  592. 

591.  HOPLUNNIS  SCHMIDTII,    Kaup. 

Tail  about  four  times  as  long  as  rest  of  body  ;  eye  3  in  snout ;  posterior 
portion  of  vertical  fins  black.  (Kaup  per  Gunther.)  Caribbean  Sea  at 
Puerto  Cabello  ;  one  specimen  known  and  very  imperfectly  described.  (A 
personal  name.) 

HoplHHttia  tchmuttii,  Kaup,  Aalo  Hamb.  Mu».,  19,  pi.  2,  fig.  4,  1859,  Puerto  Cabello  ;  GCnthkb, 
Cat,  vm,  49,  1870. 

592.  HOPLI  NMS  DIOMEDIANUS,  Goodo  &  Bean. 

Allied  to  H.  8chmUHiit  with  height  of  body  4  in  head ;  its  width  £  its  height. 
Snout  3  to  3$  times  eye.  Cleft  of  mouth  extends  slightly  beyond  hind 
margin  of  eye.  Teeth  in  jaws  small,  pointed,  in  narrow  bands,  the  inner 
series  of  the  lower  jaw  consisting  of  enlarged,  widely  separated  canines 
a  pair  of  larger  canines  near  the  end  of  the  lower  jaw  in  the  example  fig- 
ured ;  a  row  of  six  to  eight  strong,  large  canines  on  the  vomer.    A  single 
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individual  (No.  44240  V.  8.  Nat.  Mas.)  wm  obtaiaed  by  the  J 
station  2403,  Gulf  of  Mexico,  111  fathoms,  lai.  SI*  J*v, 
(Good*  and  Been.  >    ( Named  for  the  Albatross,  Mesa****. ) 


.  Oo..t»t  A  H*a«.  Cfcmak  lrblliyol.«y.  114,  test,  Ovtf  ef  »*••«• 

161.  NEOCONGER,  Uirard. 

.  tti«aai>.  V  ft  M*\    lh>«»4.  *»r»  .  Irkl*  .  77.  l«*t.  n 


Body  moderately  elongate,  not  whip-like.  Pectoral  fine  preeiat  .  vert* 
oal  fine  rudimentary,  paesiug  around  the  tail,  towards  the  *s>d  »f  eUl 
they  are  more  developed;  dorsal  lieginning  Joel  before  teat  tleft  W 
month  extending  beyond  the  small  eye ;  maxillary  teeth  aleoder ,  in  several 
series ;  Tomerine  teeth  nnUerial,  forming  a  patch  la  front ;  tail  not  mass 
longer  than  rent  of  body.  Gill  openings  vertical,  rather  largo.  To* 
species.    (» r«c,  new  ;  Conger. ) 


«.   P«Ctof»l  MOAll  .  CSulf  of  Mrlleo.  *?«**••*>•. 

•a.  Ptrtoral  w*ll  a*«»l»fw«l,  J»,  l»  «  In  h*ad  ;  rVlsr  Ormm  «saatr*< 


ttS.  SKOTOSUKB  ■tTBOJUTI'ft,  titnea. 

Head  small,  slender,  pointed;  upper  Jaw  the  longer ;  dorsal  na 
ning  jnst  in  front  of  the  veut,  forming  a  membranoas  ridge  antil  aoar  is* 
tail,  where  it  expands  and  becomes  Unlike ;  pectoral*  email.     tAart  red 
dish  brown  above,  paler  below.    Toast  of  Texas.     iGirard.)    Tar  iym 
men  known  ;   the  imperfect  description  not  distinguishing   it  free*   .s 
rrrmi/ormiM.     i  mmcronatmt,  mucronste.) 

N—n<*rr  *mm^.mmtm;  hiatal-,  l*  J»  M«»  It.  UtrfJ  *t«r«  .  Irktk  .  77.  |%Vft.  St  Joa*»h  I*U*4 
Texas.  '(N»ll  \%  i.r<l<  iiiAiin  )  «Jf  tmita. »  at  .  tin,  4*.  |*7o  J  ••»**•  <ift*aa*  +*%.-«aai 
■M4\  |M3;  Ji>at»ft«  4  I'iMi,  /    .   .  *♦» 

&SI.  *K<MOM*KB  1  >  RSI  KOK  lift.  «.ill-rt 

Pectoral  well  de\ clo|>ed,  'A\  to  t  in  head.  Snout  snteriorly  •ben. 
slightly  projecting  l**yond  mouth;  tuotith  amall.  reaching  •lightly 
liehuid  eye ;  teeth  *m»U,  conical,  utunerial  in  jaws,  hiaerial  antrrn  t'.j 
on  the  vomer,  unisonal  |K»Mcriorh  ;  jjill  alita  \erticel,  longer  tl.au  etr.  a 
little  longer  than  iMhmu*:  dor*al  Itcgi lining  half  length  of  head  :n 
advance  of \ en t :  IkmIv  not  very  alender,  its  depth  24  in  bead  .  brad  .if 
in  trunk  ;  cleft  of  tnouth  .U  m  head  ;  tail  uanally  a  little  lunger  than  rest 
of  ImhIv;  tip  of  tongue  »li|*htlv  free.  Color  uniform  yellow  i»h  ulur  t« 
IhkJv  and  tin-.  linrh  dotted  with  hlack.  I^nwer  California  and  l*i 
in  a h<> ut  'Mi  fathom*  :  %e\eral  *|ieririirii*  known.  length  •»  inches 
Worm  :  forma.  *h.»|»e.  i 

.Vn»>«y"  f**mf  "uu.  •.      1 1  kT    IT-     I     >    N»t    Mu*.  !■><,  '•",  off  Lower  California    A!** 
trots  Station  y»j^  '.I    «.ilt-  rt      J   n»»l  l'oi«,  I      .'4*. 

162    LEPTOCONGER,  Puey 

Thu  genu*  dinVr*  from  Y'<Mi»R</rr  in  the  much  slenderer  form,  the  fody 
l>ciutf  w  hip-ahapt-il  a«»  in  Sttlht****.  I»or»al  liegininug  lietwrr-ti  tfill  opra- 
iiij;  and  ^  ■■nt.     ■••-•■•.•lender:   f'oayrr. , 
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595.  LEPTOCONGEB  PERLONGUS  (Paey). 

Head  4  in  trunk ;  tail  about  a  third  longer  than  rest  of  body ;  gape  4 
in  head;  eye  large.  If  in  snout;  snout  pointed;  teeth  hooked,  short  and 
robust,  subequal  and  uniserial,  a  few  in  front  enlarged;  lower  jaw  much 
shorter  than  upper ;  dorsal  beginning  just  behind  tip  of  pectoral.  Violet 
brown,  pale  below;  dark  points  over  the  entire  surface.  (Poey.)  Ma  tan - 
em,  Cuba;  one  specimen  known,     (perlongus,  very  long.) 

Jfroeonper  jxrlo*gus,  Poky,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  67,  pi.  9,  fig.  3-4,  1874,  Matanzas. 
Leptoconger  perkmgu*!  Poky,  Ann.  Hiat  Nat  Esp.,  250,  1880 ;  Jordan  A  Pavib,  I.  c,  644. 

163.  STILBISCUS,  Jordan  &  Bollman. 

BHlbucu*,  Jordan  A  Bollman,  Proc.  U.  8.  Nat.  Mus.,  1888,  549,  (edmtrdtf). 

Body  whip-shaped,  with  the  tail  very  short ;  teeth  uniserial,  some  of 
the  anterior  canine.  Fins  low,  the  dorsal  beginning  behind  vent.  One 
species  known.    (o-riA/Ju,  to  shine.) 

596.  STILBISCUS  EDWARDSI,  Jordan  A  Bollman. 

Head  1\  in  trunk,  4i  in  tail;  snout  7  in  head,  its  length  somewhat 
greater  than  distance  between  gill  openings ;  eye  1£  m  snout,  li  in  inter- 
orbital  space ;  cleft  of  mouth  reaching  to  posterior  margin  of  eye ;  upper 
jaw  5  in  head;  height  of  gill  opening  \\  in  snout;  teeth  all  uniserial, 
some  of  the  anterior  enlarged,  canine-like;  dorsal  beginning  1$  length  of 
head  behind  vent ;  length  of  first  part  about  equal  to  head  and  pectoral; 
developed  part  of  dorsal  at  tail  contained  If  times  in  the  head ;  pectoral  6 
in  head.  Upper  part  of  head  and  body  above  lateral  line  brown  ;  lower 
parts  bright  metallic-bluish  silvery  ;  dorsal  and  anal  pale,  the  latter  with 
a  dusky  stripe  on  each  side  of  its  base ;  pectorals  dusky  ;  caudal  black. 
Green  Turtle  Cay,  one  of  the  Bahamas.  One  specimen  known.  (Named 
for  Dr.  Charles  Lincoln  Edwards,  of  the  University  of  Cincinnati.) 

Stilbucus  edteardii,  Jordan  &  Bollman,  Pror.  U.  8.  Nat.  Mus.,  1888,  549,  Green  Turtle  Cay, 
Bahamas.    (Coll.  Edwards.) 

164.  GORDIICHTHYS,  Jordan  &  Davis. 

GordUchthy*,  Jordan  &  Pavio,  Prelim.  Review  Apodal  Fwho*,  044,  1892,  {irretUu*). 

Body  whip-shaped,  excessively  long  and  slender;  tail  very  short;  ver- 
tical fins  low,  the  dorsal  beginning  close  behind  the  nape.  Teeth  uniserial, 
unequal,  some  of  them  canine-like.  One  species  known.  (Gordius,  the 
horsehair  worm,  from  ropihos,  the  king  whose  complicated  knot  was  cut 
by  Alexander;  ijflvs,  fish.) 

597.  UOKDIK'HTHYS  IRRKTITUS,  Jordan  A  Pavi*. 

Dorsal  fin  beginning  before  the  gill  opening,  not  far  behind  the  nape; 
trunk  very  long ;  tail  1 1  in  rest  of  body  ;  head  about  16  in  trunk  (15  to  18, 
the  type  being  so  injured  that  the  gill  openings  oan  not  be  made  out); 
greatest  depth  of  body  40  to  50  times  in  length  of  body ;  upper  jaw  much 
the  longer,  arched,  the  eye  behind  its  middle;  eye  moderate,  2}  in  snout, 
4i  in  gape;  lower  jaw  with  one  row  of  about  10  stoutish,  recurved  teeth 
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on  each  milr.  tho*e  in  front  enlarged  end  ceain*lik»;  ipf»r  jew  w.ia  a 
eerie*  of  mimliir  terth  on  each  «ide  and  another  down  middU  «f  «*4««r 
three  three  im-m*'*  coii\eigiiig  forward  ami  meeting  al  a  |*>inl  «»j 
middle  of  lower  jaw  ;  in  front  of  Una  on  preuiaiillan  and  dm*. 
about  4  large,  atotit,  h<»oked  canine*,  the  lergeat  teeth  of  all  ;  133  « 
line  in  trntik  (probably  about  !<■»  in  tail';  pectoral,  gill  *>i-nug  **«t 
akin  wholly  digeated  in  the  t>|ie:  coloration  pro  habit  •imilar  ••»  */•.*!%•  ,i 
rdvardai.  length  24  f«*«'t.  Snapper  Hank*  of  We*t  Florida.  1*  fait*** 
deep  water,  known  from  half  disrated  *peciiiien*  and  (t+gmrtit*  f«-«a<4  t 
etomache  c»f  other  ffohe*.     <trrrtttm»,  entangled  1 

1*»4i»*Ap»   trvfita*.    J  .»I»4H    I    !•»«!■.     \|--U!    riah*«,   614.     !■■•£    «ff    P*«Mt  •:•       fWri* 

KamiU  XIJX    KKTI 'AMTOMIh.K. 

Eel*  without  pectoral  tin*,  with  the  tongue  not  free,  the  pu*i#>ri«»f  ba» 
irlla  remote  from  the  lip.  the  gill  opening*  small,  •rparate.  ar.d  •»*-.* 
ferior,  the  vent  remote  from  the  head,  the  tail  ending  in  a  slender  tip  *•» 
filament,  the  dor*al  ami  anal  lilt*  iniMlrrately  developed,  ai.d  lb*  >•*• 
produced,  nlender,  and  utraight,  the  np|ier  the  longer,  and  both,  aa  al» 
the  vomer,  armed  with  hand*  of  nharp,  clo*e-*et,  recurved,  *iihr«|ijal  w**tk 
Thin  family  contain*  a  few  h|hti«*  of  «ieep-eea  eela.  cloarl>  allied  |»  |L# 
Muntmetocidii  in  technical  character*,  hut  more  resembling  the  V*m*> 
thyuUr  in  ap|M*aranre,  foim  of  tin*  head,  and  in  dentition.  Thre*-  g»-.m 
are  known-— deep  *ru  li«he*.  with  fragile  t»odir*aml  thr  thin  «kiti  rt.«r(rd 
with  Mark   pigment.     .  M  mm  unfa,  part.  <iunthrr.  Cat.,  \  lit.  I».  I*T 

•i     I>-r»«l  fiii  '■•••  .  I  •  K-ir.l  :■■.'  !■■   ir!i    »"     i  •   g  {>':*.' 

*■.    V»lf  ii«     tlTil,  <!■•    |-  ■!■  n    •  »'il  I  ■  *•     1    *  ■.•!■■    *?    t.|.f.i»       •■        %  w    •  *>•    t 

tij  >    i- 1       • 

*>■     N- -I  r.'.  ■•»■*» !»•■!  |*r.  -i    lli«   ;■-••      •■"     *      »     '  m  (r    i  1     f  •  •  •    o  ■    »■  ■    •     •  »t  •        / 
\»--i\  j-  •!.    'i     *  •■  ■■ti*      •  ■*»  :  «■   »b  !    .        *      •  II.-       •  •  |*  f 

•       Ml     lit     •     *l.   *     :     ■    .",     ■l»1».il«  .'       "»■'»•,  '     lln'iali       It    I*.       U«         '     ■  %  ■  ■  ■ 

»•.'•  r  i    r  r.  «Jr  i;«  ^mi:    ■       t 

165.    CHLOPSIS.  kutmr-Mjiic. 
<\Lf.;;  H«ri%r*v,-  r.  I t.-t -  ■   !••■   ".  n  il    "•    '.•'.       •»■■  • 

Tin**  g«-mm.  wiifliciriif  i\  »li:4r:n  Tt-r  /fil  .»Im>w,  i*  \#-r\  c  !••««<  t«t  \»f/.i«l**»*. 
differing  ilii«-t!\  in  tltf  |u»*<ti"!.  <>f  t).«-  iH>*inl*.  Iw«i  «|*rt-if«  k !•••«« d  n 
rather  d«*«-p  w  avr.       i*   '..ttwi^:   '■     .  ap|M-araii>e 

'.'.in.  IHIiil^lH  lol  iTiiltllllV*    »-n 

l!<-a«l.  L'f  hi  hi  t«l  .» r  1 « I  tr>i:.k:  «-\#».i»  in  «tio*it  :  Imm1\  extrenie!\  *'•  t.ijef , 
ta|M*rin^  piiitt-i  :i»il\  !••  .1  \»-r\  i<:in<>«  ta;l.  «  hich  !•.  li€iwr\et,  not  r.'.4n»«-b 
toil*:  h«*ad  !■•::,;  :u.il  -.♦i.«l»r,  io-.«ii  i»\»  »horter  tl.an  the  up|*r:  *\r 
n**arl>  o\t*r  »i  .:!«•  of  Kii>-:! ).  .  |M.-t«i ;.  r  i,i.*ir  J  a  long  liori/ontal  **!t  mmie 
diat«al\  in  fn«:it  of  !i>^*r  1:  .it^.i.  *»i  *y;  *•  ru-^  of  »lit  iikr  iitiiroii*  j->rr* 
aNiiig  tip|H*r  ja«  :  •»••!■.- ni' :.. in,. 1  p-.f^  a!»»ii^  lowi-r  ;a»  :  tran*\rr»»- ••  rir* 
oil  occiput  :  l"it)ijaw»  .»:.«!  \«»m.-r  '•%  1 1  r«  w  nit-  liaud*  uf  *hort,  *harp.  c*«u:ca? 
trt-tli.  inner  »«riri»  on  ;jw*  niifcgLlU  lou^rr  than  the  other;  band*  on  *eafi 
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of  vomer  reaching  back  to  front  of  posterior  nostril ;  gill  openings  with 
their  margins  mnch  curved,  forming  $  of  a  circle,  their  vertical  diameter 
nearly  equal  to  that  of  eye,  and  more  than  twice  the  length  of  the  inter- 
apace  ;  gape  2}  in  bead ;  body  3£  in  tail ;  dorsal  beginning  \\  length  of 
head  behind  the  same.  Color  dusky  olive,  dotted  with  coarse  brown 
specks  everywhere  except  on  under  side  of  head  and  fins ;  blackish  streak 
on  median  line  of  belly ;  fins  translucent.  (Gilbert.)  Coast  of  Ecuador, 
at  Albatrou  station  2792,  in  401  fathoms.  (JZquator,  Ecuador,  Equator,  the 
great  circle  of  latitude  of  the  earth.) 

CUuptk  *qm*torial*>  Gilbzbt,  Proc.  U.  S.  Nat  Mas.,  1891,  347,  off  Coast  of  Ecuador,  Lat. 
i°  S.,Long.  8i°  W.    (Coll.  Albatross.) 

166.  VENEFICA,  Jordan  &  Davis. 

FmrAca,  Jordan  &  Davm,  Apodal  Fishes,  651,  1892,  (procerwn). 

This  genus  sufficiently  described  above,  differs  from  the  European  genus 
Xettagtama,  only  in  the  presence  of  a  fleshy  proboscis  on  the  tip  of  the 
snout.  Two  species  known.  ( Venefica,  sorceress,  from  the  name  Soroiere, 
used  at  Nice  for  Nettastoma  melanurum. ) 

699.  TKNKFICA  PROCEB1,  Goode  &  Bean. 

Body  very  elongate,  compressed,  tapering  to  a  very  slender  attenuate 
point;  its  greatest  height  contained  nearly  4  times  in  distance  from  gill 
opening  to  tip  of  lower  jaw,  and  equals  half  length  of  snout.  Head 
slender,  conical;  jaws  somewhat  depressed;  upper  jaw  heavier  and 
thicker,  and  projecting  beyond  the  lower  a  distance  equal  to  eye.  Length 
of  snout  equal  to  distance  from  posterior  margin  of  orbit  to  gill  opening; 
cleft  of  mouth  extending  behind  eye  a  distance  equal  to  orbit.  On 
each  side  of  upper  jaw,  and  in  advance  of  eye,  are  twelve  pores;  behind 
each  eye  are  three  pores,  while  on  median  line,  on  top  of  upper  jaw,  are 
several  pores  posteriorly  arranged  in  pairs,  of  which  there  are  four,  the 
ultimate  pair  being  between  the  posterior  nostrils.  A  pair  of  pores  upon 
nape,  connecting  postorbital  rows,  and  seventeen  on  each  side  of  mandi- 
ble. Mandibular  series  continued  by  another  series  extending  over 
cheeks  and  nape.  Snout  with  a  slender,  filamentous  tip,  whose 
length  is  equal  to  twice  eye.  Tongue  apparently  absent.  Teeth 
arranged  as  in  Xettastama  melanurum,  but  exceedingly  small.  Dorsal  fin 
commencing  above  gill  opening.  Anal  inserted  at  a  distance  from 
suout  equal  to  3f  times  length  of  head.  Tail  twice  as  long  as  rest  of 
body.  Lateral  line  highly  specialized,  with  numerous  pores,  correspond- 
ing in  general  character  to  those  upon  the  head,  and  arranged  in  a  deep 
furrow,  their  distances  apart  being  about  the  same  as  in  the  case  of  those 
upon  the  head.  Height  of  dorsal  and  anal  fins  about  equal  to  half  the 
height  of  body.  Color,  apparently,  brownish;  peritoneum  black.  Types, 
two  fishes  obtained  at  station  325,  N.  lat.  33°  35'  20",  W.  long.  76°,  at  a 
depth  of  647  fathoms.  Another  mutilated  specimen ,  about  190  millimeters 
long,  taken  at  station  327.  This  species  is  in  many  respects  closely  allied 
to  NeitaiUma  melanurum  of  the  Mediterranean,  but  appears  to  differ 
from  it  in  the  greater  length  of  the  tail,  the  much  smaller  teeth,  and  in 
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tbc   |ilr«M*ti('f  nl   a    hUliirlitiiUH    lia*al    lip.      l.rl.j(tli    M*   ibrb*-«         •  ~m.*.*    a 
llraii.)     AlwMakrii  off  >an  lV«liot  ('aliffirnia.       (•tll«*rl       Allmt?'-m» 
\pru€*ruB.  tali  01  lung   • 
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Family  I.    NKMinilHYIli.i: 
iTiik  Smi-k  i:r.i*.i 

lUnly  r*CrwM\rly    nlrmlrl,    li»t    MriHitfl)    rompf  vm*m\ ,  «lrr|«r<al    fa«>af    tin 
nntltlli',  ta|N*nii^  h.irkuar«l   t«»  tin*  tail.  whirl.  u*tia<i\  «ii«l«  i:.  *  .■  sj  *.\,* 
■Irmh'r  l.hiinciit,  ami  Inrwaiil  to  a  \n\  l«ni|*  ami  nimilrr  i.rrk     •  k.  ■ ,     • 
ahltiptly  filial m*<l  at  tin*  «»ccipit;il  i«-,;iim»       No  M-mI*-«       I  .at*  ra.  ..:.»  r»yr* 
am  ted  hy  «»n«'  t»r  iimti*  iu»r  of  purr-,     lira*!  rt^M-mlilin^  tl.4t  »#f  ff    «•-•• 
tin*  lii*ail  firu|M'i  ninall,  nhort,  ami  I  at  tin  broad,  with  Mat  top  ar.it  ■•?-.  ■» 
aidra.     NtMitriU  Uitfr,  chm-  toigftln*!  m  front  of  thertr.   «iil.   ut  t-i*-    • 
|1m|i  :  jiwuvxcrMMrl)  ploli»fi|*nl.  aliuo*!  liw-dlr  llkr,  t  !»••  tipjvr  f  ^  .».?£*• 
ami  f"»iii<'" hat  MM'iut r<l.      I«'*'th  in  l»oth  jaw«-mall.  \rt\  nuofr>-c*y.  w 
art,  rrtioiM*.    4 « 1 1 1  o|Miiim:i-  r.ithrr  lnrgr.  r  1111111111;  downward  ar.d  f««r  ■•..•': 
•rpa  rated  l»\  a  narrow  imIiiiki*  m  p:iit)\  rontltin.f .     iWti.ral*  »ri.  .*«<. 
opeu.     Ann!  rin  ln^un-iiii:  iir:ir  tin-  vmt,  higher  than  thr  d^raa..  J**,  t. 
ID|C  oliaol*t«*  on   tin*   caudal    tilaiui'iit.     I  Gonial    lir,*1!  lining   r !•«•«•    tare.  -.  . 
UCripUt,   It*  atltrrmr   ra>(t  i»oft .  niirrrrdrd    li\  a    l"ll|f   arrira  t,t  trri      :w 
nilllpl**,  a]iiiit«-liki(  ra\*.  which  ur«*  nlijghtly  rotiiitM-ted  In    tuaMti'-rac    a..l^.< 
li«*i^lit  ratlirr  lf*i««  th.in  tin-  Ii-n^th  of  t li«-  iiit«*r*pa«rii     on  ?h*»  ta     :«-^ 
upmcA  a^am  ^i\f  plar«-  to  Mitt   ra>«       I'ht*  noft   ray«  nf  thr  tu.m    »:»  **.r. 
ih'CNnI  h\   thin  itit-inf iran*1   iii*tf'.'.<l  of   Im*iii^  imltrddril  Hi   thick  ■  '•.    •.     h* 
i*«*U  gfiirrally .     <*»'." r   tuiii-lin  i-nt .  tin-  lo»i-i  p.irt*  «Urk,  tl.«-    ■  ••  \    \  *  * 
Stomach  tioi  ili»»tfi»«.ilii#-.     Miihi-iiI.ii  ami  itwrnii  n\ »tro»  wr  .•>«-...    ••-.; 
AlMloiuinal  c:i\  >t>  •  xti-mliii^  t:»r  ht-himl  I Uv  \  i-nt       iirni-ra'i.  «j-^   *«  *  •   . 
1" :  ftiiii;iihir  iii!i;i'«i!.»nti  of  tin-  ih-«*p  **n*      Mm'  «jm  t  im  ar«*  . .:?  »   \       «  . 
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«.  One  row  of  porn  along  lateral  line ;  tail  truncate,  (doubtless  mutilated); 
color  black.  Labichthys,  170. 

er.  Three  rows  of  poret  along  lateral  line;  color   dusky  silvery,  darker 
below ;  tail  always  ending  in  a  long  filament.  Nkmichthys,  171. 

167.  SERRIVOMER,  GUI  &  Ryder. 

r,  Gill  Sl  Rydee,  Proc.  U.  S.  Nat.  Mui.,  1883,  260,  (beanit). 

Xemicktkyids  with  the  head  behind  eyes  of  an  elongated  parallelo- 
gramio  form,  with  moderately  attenuated  jaws ;  branchiostegal  membrane 
continent  at  posterior  margin,  but  with  the  branchial  aperture  limited 
by  an  isthmus  except  at  the  margin,  and  with  lancet-shaped  vomerine 
teeth  in  a  crowded  (sometimes  doubled)  row.  (eerra,  saw:  vomer, 
Tomer.) 

MO.  SERRIYOMEB  BEANII,  Qill  A  Ryder. 

Stoutest  of  the  family,  with  much  shorter  jaws  than  any  other,  and 
with  a  Tery  formidable  vomerine  armature ;  depth  of  head  at  vertical 
from  mandibular  articulation  contained  37  times  in  the  total  length; 
greatest  height  29f  in  total  length.  (Gill  dc  Ryder  )  Gulf  Stream.  (Lat. 
41°  4C  30",  long.  66°  28*  30",  at  855  fathoms.)  Also  taken  by  Dr.  Gilbert 
in  the  Gulf  of  California.    (Named  for  Tarleton  Hoffman  Bean.) 


Glll  A  Rydik,  Proc.  U.  8.  Nat  Mus.,  1883,  261,  Gulf  Stream;  Jobdak  A 
Dans,  I  e^  653.    (Type,  No.  33583.    Coll.  Albatron.) 

168.  SPINIVOMER,  Gill  &  Ryder. 

r,  Olix  A  Rydbb,  Proc.  U.  8.  Nat.  Mus.,  1883,  261,  {goodti). 

Memichthyids  with  a  rectilinear  occipitorostral  outline,  with  very  atten- 
uated jaws,  high  mandibular  rami,  the  branchial  aperture  nearly  conflu- 
ent; enlarged  acute  conic  teeth  in  a  median  row  on  the  vomer,  and  with 
a  silvery  epidermis  and  filiform  tail,    (spina,  spine ;  vomer,  vomer. ) 

601.  SPINIYOMER  GOODEI,  Gill  A  Ryder. 

Silvery;  recognizable  also  from  its  smaller  eye  and  deeper  mandibles; 
greatest  height  of  body  at  the  branchial  regions  contained  52  times  in 
total  length;  rays  ensheathed  in  a  tough  membrane.  (Gill  &  Ryder.) 
Gulf  Stream.  (Lat.  38°  19'  26",  long.  68°  20'  20",  at  2,361  fathoms.) 
(Named  for  George  Brown  Good.) 

goodei,  Gill  A  Ryder,  Proc.  U.  S.  Nat.  Mus.,  1883,  261,  Gulf  Stream ;  Jordan  A 
Dato,  l  c,  664.    (Type,  No.  33293.    Coll.  Albatrott.) 

169.  AVOCETTINA,  Jordan  <&  Davis. 

JomDAK  A  Datie,  Apodal  FiduM,  656, 1892,  (m/aiu). 

This  genus  is  closely  allied  to  Nemichthys,  but  differs  notably  in  the 
position  of  the  vent.  Lateral  line  with  one  series  of  pores.  (Avocetta, 
the  avoeet,  Becurvirottra,  from  the  form  of  the  bill.) 

602.  AYOCBTTIXA  WFANS  (GUnther). 

Eye  rather  large,  contained  2  to  3  times  in  the  distance  between  eye 
and  pectoral ;  jaws  long  and  filamentous,  upper  jaw  4  times  the  length 
of  postorbital  part  of  head ;  both  jaws  covered  with  very  fine  recurved 
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teeth:  pectoral  An  alioiit  as  long  as  the  head  is  high:  gill  a»fw*u*fj  » 
little  lens  than  rye:  postorhital  |»art  of  bead  eontaued  at-amt  I  tiumm  * 
trunk  ;  dorsal  beginning  over  pectoral*,  consisting  of  nrr>  drjicsi*?  r»«t 
trunk  contatued  at  least  11'  times  iti  tail;  greatest  ilrptlt  of  t»-!j  awii: 
equal  to  bead  without  intuit.  Lateral  line  with  our  arr»#*  «f  «** 
apictioua  pore**.  Color  iiinfonn  black,  jaws  lighter  I*rrp  •*>•  *&••« 
from  Writ  I  ml  leu,  m  id- Atlantic,  oil  I'eruambuci*.  Also  fr»-iii  Ala***  t^ 
present  description  from  a  upecimeii  taken  by  l>r  (filbert  off  it*  ♦*«•**.  if 
Alaska,  apparently  referable  to  J.  91//1,  but  agreeing  with  <*ubtL*r  •  t^i*» 
of  J.  ia/aaf.  (in/dm,  immature. » 


•W.  1"*T.  mkd-Atlsatic.  ». y»  fathoms 
f  f«ftnfcrt»*t  yiU*.  Bca«.  I'r^.  I     >   Nat.   *tn  .  1»>»,  4',  «sst  of   l*fi»t«  «f  Wa~««  :ma| 

Alaska.    <Tji».  X«..  4fir*     «'•  U  Ail«ina*  j 
imrthM  Ma/****  J«ai'4W  A  luvta,  I   .  .  «V^ 


170.  LABICHTHYS,  (.ill  A  Kydrr. 

Gill  s  Rims.  IW.  I    K  Nat.  Mut.  IMS,  s«t.  n>n*   » 

According  to  lioode  A-  llean  the  scantily  dearribed  genus  /*»»a*f*«*  « 
identical   with   Arocrtlima.l     The  following   ia   the  original  «lu 


Nemichthyids  with  the  head  behind   the  eyes,  contracted,   wjtt    irri 
Attenuated  jaws,  the  hrauclnostegal  membrane  connected  u»  tli«>  tLr<«c 
and  the  branchial  aperture*  limite«l  to  the  sides ;  w  ith  •mall.  eo&jr  *:  i#»-  •. 
in  a  hand  along  the  vomer,  and  other  wi»r  dentition  of  .\r«i.  a  ftp  •     a  ••  *,». 
epidermif*,  and  the  tail  abrupt  1\  triturated.     Mull  A  Ktdrt   -  *     <) 

or  bold,  correlated  w  it h  am.,  forcepi:  ;^n,  fish. » 

a.   Rwift****  I-wiiij'Iii.j  !*»•  ni*>l-*:.  r  «tr«l  i:i>* -«i       iiK-rgiiif  I*  k»ir!  .•.  %  m  ••!  »-  •.••> 

At      «  ft  * 

*a.   Rider*  l.  ubUitic  t)ii-  ru»  Ii4t.  r  -ir»l  gr  -»ia>  t>-  t  <  ■  i.flu*  nt  t*  k  •  »r-|  it.  1  1    • 

11    *  .  •  •    •   *i « 
•09.  l.tHH  HTHIH  <  4RIX  ITI  v  ■;.;   •  in  u< 

The  ridden  t hut  lround  the  iimmIiaij  roMra)  groo\r  c*.*u\rx£n.£  *f  »I  f  n. 
iug  a  carina  along  the  mtHlian  line  in  wrtnal  it  tun  thr  interior  U.i-s#r  .  f 
the  orbit;  greatest  height  'M*  in  total  length  t  \»l.»r  bl*»  k  •••.  .  A 
Hyder  )  Dornal  beginning  over  Kite  of  |iectoral :  \tut  «!••«-  l*rh...<!  :.-«• 
pectorals,  t  Bean  >  (iulfStream.il  i:;'S.i.Ti  .t.»'\V  ;  a»rai.l..\  d»— .  r.l—1 
8|>ecieh,  not  fteeh  by  II*       (<'<irin<itu»,  Ut-«-.«-<l 

/  i*  4-  **s*«  .  t*im.*r+t    «i:u    \    |;»    t-..   I'r  -     I      ■»    \%;    Mi'      !•■»  .  J».. -'>'    ."I    Gulf  Strc*— . 
J    ai>4»  A  I'AMv  /   .   .  •    '         T\;    .  N  ■    l*  •  •      «  ■  .:    A'1  mlt  -•  1 

•     No.m^'^i  li'  m,  <i      XTllK        K-l»     ■   .  i      1    !'•••        ',lt<     ■'    I   •  ■>    riiU    I,  (D.t     r(    I'  •(,       .     Vv^wa  • 

(Ant»  ».'  1  *  •■!       \  ■.'  '  l  *  ,       ■  r  '.'  : i  «   »■     :i«t  4-  t  (r    •  1  r  •  t  ■  f  |>     *•».«««  i«  it.     !•?(    f  f  ■    * 
lit*  1  f  lit  *1t  r4t*    •<.*•     i'»    l,in,M-f    i'      .!   '      it«l.>ta.<    '.t    31  |-     1    f»l  t^    •fil«U,l?» 
urdiUl  f|a  •  '•  .LSI-    ' 

t  /.**,  "^.  i  ^  '  .     Ir  »s       h     •   ,.f   1   !..  :■      •   ;      t    •*   •»"  |  »rl  «  f  *•»!  »t,J  :      ••  fc«f.    f  ;-    •    -» 
P  «t  rt  ital  |.trt    '  i  ■  »  i  i«     ,-.j:    r    »«a    !    »     fl    ■•?  Ir-  -n  %t.g\»  •  I  "  n-.tti      l>  rn:  »►,  ■ 
n>arl«  mrf  ,  1. 1    ?  ;.    •   r*        \  ■  •  i    :••  w  •  f   ■•.»•»  1  »  »;.i  ■    '  ,u'  I  ■  •  !•-..  •  i-  -!-  »■.  • »    ;■.  • 
ff  fi'i-l       I>  |  •».      !   I     U    •    •■•  •   I-  ■     ••       f  I     » J   «•  «•     -.1  ••     -it     ^t   •  f  t«  tji        I*  «••     •»••■« 
■  h-rt.     li  lifcT'*t   %•  »     «%>•   #    I-     .•         |   I     »  I        |  it    •  .•   l.'i'      f      ■.•■  »  ri#«      I   liv     j-  r   •  * 

li:  :f  -rm  I '»  4       I.   •  ,»»j  l-i  I-,   -^»       T-  ,      if    ■•!  ■  \>l     i   \*t  .i.  •  ■  f  \l  ■:••  I  ■'.  «•  .  .'  ■    >      .  - 

9'  W  .  at  1    -  » f  i"    ■■.•        "!'.*■ ,».        (•   »  i*   ^  i  i   ■  «i    .■    i ,!».    i    .  ,-,..  i  .v'i».        \«--  .1  •  r  T*  - 
4>r>    l#tli 

;  Wf  •»,    til  1  »     •■;  t  f    mi-w  ■.!>♦»  .1  r,  .1  :!.•!  |!(»   l>|.    ..f   /.*•».  ^fi7t  It  Mil  lu  bait  Mi*   ••»!  U 

tfe*  Mjr-«t  a<  !■    \  «•-  :i\f*       n..  j.-t  r:   r  p-rti   :•  .  f  iti*>  %.  l!  <i*bb<«  .|r^>«i*M 
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604.  LABICHTHYS  ELONGATUS,  Gill  A  Ryder. 

The  ridges  that  bound  the  rostral  groove  not  confluent  backwards  in  a 
carinaform  extension,  bnt  ending  in  a  vertical  from  the  orbit ;  greatest 
height  of  body  36  in  a  total  length.  Color  black.  (Gill  &  Ryder.)  Vent 
not  described.  Gnlf  Stream,  Albatross  Station  2100,  39°  22'  N.,  68°  34'  W. 
(elongatus,  elongate. ) 

LafricfcAys  Hongatus,  Gill  &  Ryder,  Proc.  U.  8.  Nat.  Mat.,  1883,  262,  Gulf  Stream;  Jordan  A 
Davis,  I  c,  656.    (Type,  No.  33577.    Coll.  Albatross.) 

171.  NEMICHTHYS,  Richardson. 

Netmchtky,  Richardson,  Voyage  Samarang,  16, 1848,  (toolopaeeua). 

Lfptorhynchu,  Lows,  Ann.  Mag.  Nat.  Hist.,  x,  1852,  54,  (Icuchtenbergit),  (preoccupied). 

ibfcmopna,  Brandt,  Hem.  Ac.  St.  Pe terse. ,  Savans  £trangeres,  174,  1854,  {leuchUnbergii). 

Gill  openings  separate ;  vomerine  teeth  moderate  [  vent  at  the  throat. 
Body  very  long  and  slender,  ending  in  a  filamentous  tail.  Jaws  very 
slender,  recurved,  not  expanded  at  tip.  This  genus  contains  one  or  two 
species  of  long  and  very  slender  eels,  living  in  deep  water,  though  per- 
haps nearer  the  surface  than  the  members  of  related  genera,  (v/7/ua, 
thread ;  ijflvc,  fish.) 

a.  Eye  moderate,  less  than  half  postorbital  part  of  head ;  depth  of  head  7  in  its  greatest 
length.  scolofaczus,  605. 

oo.  Eye  larger,  half  length  of  postorbital  part  of  head ;  depth  of  head  9  in  its  length. 

avocrtta,  606. 

606.  NEMICHTHYS  8COLOPACEU8,  Richardson. 

(Snipe  Eel.) 

Head  comparatively  stout,  its  depth  one-seventh  its  greatest  length. 
Eye  moderate,  less  than  one-third  the  length  of  the  head  without  snout. 
Length  of  pectoral  fins  slightly  less  than  height  of  the  anal,  which  is 
less  than  the  height  of  the  body  and  rather  more  than  greatest  depth  of 
head.  Pale  above,  belly  and  anal  fin  blackish,  the  color  not  abruptly 
changing,  the  back  somewhat  speckled.  Length  36  inches.  Atlantic 
Ocean,  in  deep  water;  very  many  specimens  taken  with  the  beam 
trawl  off  the  New  England  coast  and  off  the  Grand  Banks.  Common 
about  Madeira,    (scolopax,  snipe.) 

Nemichthy*  ncoUrpacea,  Richardson,  Voy.  Samarang,  25, 1848,  South  Atlantic  ;  Gf  NTHER,Cat., 
viii,  21,  1870;  Goodr  A  Bran,  Bull.  Essex  Inst.,  26,  1879;  Goods,  Proc.  U.  8.  Nut.  Mus., 
1880,  485;  Goods  A  Bean,  Bull.  Mus.  Com  p.  Zoiil.,  225,  1883  ;  Jordan  A  Gilbert,  Synopsis, 
366,1883 ;  GOnther,  Voy.  Challenger,  xxu,  263,  1887. 

Leptorhynchu*  leuchtenbergii,  Lows,  Mem.  Soc.Savans  £trangeres,  Petersburg,  171, 1854,  Madeira. 

belonoptit  leuchtmbrryii,  Bbandt,  Mem.  Soc.  Sav.  £tr.,  Petereb.,  174,  1854,  (with  good  plate). 

Nemichthy  $colopaceu*t  Jordan  A  Davis,  I.  c,  657. 

606.  NEMICHTHYS  ATOCETTA,  Jordan  A  Gilbert. 

Head  10;  depth  58;  depth  of  anal  64  in  length  of  body.  Head  slen- 
derer, its  depth  one-ninth  its  greatest  length.  Eye  large,  one-third  the 
head,  without  Hiiout.  Length  of  pectoral  scarcely  greater  than  height  of 
anal,  which  is  scarcely  less  than  greatest  depth  of  body,  and  more  than 
greatest  depth  of  head.    Translucent;  belly  with  close-set  dark  a^rta, 

k.  N.  A. 25 
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Ita  lower  edge  and  anal  (in  black,  the  back  abruptly  wbita-aa-4  «i 

led.     Length    T2    in  dim.     I*uget    .Sound,    naar    Heat  tie      t>n*    ataa**** 

known,  found  flwiiumiug  at  the  eurfara:  differing  iu  sum*  ftl-gat  rupiii 

from  all  Atlantic  apcciuieiie  examined,  but  %ary  likely  Dot  a  4%*u*r%  aa*. 

claa.     ( a  roorf  f«i,  the  a\o<*et. ) 

Snm*Mkrmf-cHi*,J.nn*  A  Cioiif,  Pr-    IV  II   J(«l.  Mw  ,  (MO.  »*.  HifWr  «f  fwl  Om 
blc,  Puget  Sound,  near  Seattle.     'Ty|«vK>.  T.tf     \~*A\    t'Mt«r«tiy  a  lia«|«.« 
Jva»A«  a  (iiuaaT,  Myi»"l"*»".  wT.  l»*i ,  J<i«iia«  k  Iumi,  I  •.,*&?. 

Family  LI.  MYKID.K. 

(TllR   WoKM    F.ELM.) 

End  of  tall  surrounded  by  the  confluent   vertical  nna:  toe 
uoatril  ia  int  or  very  near,  the  upper  lip,  aud  tlia  tongue  i«  m*»re  *»r 
fully  adnate  to  the  floor  of  the  mouth.    The  specie*  are  uaualW  t»f  saw 
and  plain  colors,  more  or  !«•**  worm  like  in  form,  and  inbabtt  eai»d« 
in  tropical  seas.     The  genera  ha\e  but  few  e|t«ciea  each.     T  bey  ate  taut 
mediate  in  diameter  between  the  opktckikyMbt  and  the  Mmr<fn*»-f%J+      It* 
osteology  baa  not  yrt  Imtii  carefully  studied,  but  tbe%  will  prutaah;}  »« 
fouud  to  l»e  moat  nearly  related  to  t be  latter  family,  if  indeed  tb*  n. 
should  not  be,  a*  in  Itlerkrr'a  arrangement,  reunited  with  tbe  J *pt ***}*+ 
lid*.     (Munrmida,  Myrtna,  tiunther,  Cat.,  vtn,  4iWkt,  |K7t»./ 

m.  limit  clinical*-.  a*t't*-rft<  ,  §*i  lormi*  |  rr*ri.t,  *»«vttai*«  aimau  .  •*!•*■  *  ■»•*#>■  i*t*4v 
dor*wl  flu  l«  « niiiiti,;  U  htii  t  \>rm\      t>»lti  •tu»ll 

I      l*ft*+\    fill  I-  «;i:»1.  Iliaf    I-  lilti  I    »»!.!,    I.        Iwlh    i>h   l.'Rirf   ,    l#»t\    n.    «1.«     !.:**•*.  •*  • 

»!•■  ■■•!•  r.  t»- f •»! •  *  9. .  • 

'■*■     I>-r-^l  !»:i  »- .   iii  ■■  „  »  «•!   r.   1)1-   »    i.l      »  .fiirr  •nit  i«-»N 

I  »■■!•.»  IN*   !.■       .   •'    i)     .ill  ili;ti»  '!•»)   i  ■  l  •  ■  f  ii  ,  ;••    *c»"   »   *       * 

itl.  >-ri    •      *  t  -  - 1 1  ■   »ijf-  |  ii  « I      t   »li  »i-i.l»f    i.f-t        *i.      •». 

!»  .ii.  |..i     f  '    -|»  H 

*■      Ha'll    •li-'ft,    !■■   I    Ii   ■      :i   |  t  ■  •«»    I        J-      l«  r«l»    »".  "i   »l   ID*  I'll    •        f-     ■■«!     i  IM      •        i     ■        •  •  * 

imii-     •■■   -i*  ■••■ri««  .  !■ ;  *   ••-   I    »    r:.'  *!  ?i. •*•.;;   |r«  ■  '   ■,■-!.»  l.  -  I   r»»      -  »  ■.     -      < 

111  i   j:  i !  I     J  ■  : .  i  •  i  „•  i  »  ■  1    »  ■    *    •     ■ "  « 

172.   AHLIA,   Ionian  A  l>a\i». 

.14/.  1.  Joili>  A  I»»»  :•     S|«-l»l  K«J  ■  •.  »     '    !•'«:  ■*•■■ 

This  genu*  dinVr*  Itum  .'/y» «»yAi •  ui  tin*  |Mt*terior  uiaertl<*n  tif  tLr-  d<*r%a 
and    iu   the  ub^'in  «•  nf  \  niiit-i  :n«*  tfi'tli.      «  Naiiird   for   .Ttiiiaa   Ni*«>;*«    \i 
**(  l'|NMila.  wIhhm*  t lit— 1-»  ••  I»««  Mur.ini  %-i  opliirlitliu,"  *aiiimle*tl«  i»I?r:«-: 
ft>r  the  roiiaid*-rati«Mi  «>!   rn-inlfiit  TlnmU'ri;  in  17«l*.  fiirnmbea  tLr  %^c  ~ 
uing  of  our  ft\ftt«-m.tl:i   ^iiati^ftiirut  «»1   I  1m*  •■di.  ■ 

Ilra<l  mti.iII.  »lrij«lrt,  iihm|,  i ,iti-!\  puiiitril :  anterior  uiMtril  :t>  *  •*.  -rn 
tul»e:  |Mi«t«*rior  lur^i  .  !.tJ»:.i]  »'.!:•  «t!\  b«>bnnl  it:  rleft  «•!*  iintuiN  ra:L#- 
•hurt,  etteuilni);  in  ImvimI  tin-  lutl.t  t  hn^i- cm*,  whtdi  ••»  m^rr  \1.at.  'if 
length  of  aiiitut  ;  1  !i-ft  «.!'  ii.nnth  i»  :n  heiid  :  tc*-th  «tn  Uith  ;*•»•  •  -1 
e<|iial.  ]M»iu*«-il,  -'.i^litlx  i-"iiipri'**«>f-«l.  a: tunned  in  »»ini:l«*  arrir«.  tS..** 
of  I  Kith  j;i*n«  (li!«'it«-«l  •••iiifA  hat  h.i«'k  W  an!  :  thr  luwrr  tretb  lar^«  r  *:.*L 
ttiorr  ohli«|iie  t huii   tht*   u|»|»cr  ;    alniiit    i   mhuII  Ux*h\  cauiuea  in   front  vf 
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upper  jaw ;  no  teeth  on  vomer  in  two  specimens  examined ;  tongue  not 
free ;  lower  jaw  considerably  shorter  than  upper,  its  edge  considerably 
curved,  concave  in  outline.  Nape  somewhat  elevated;  top  of  head  with 
large  pores.  Head  5J  in  distance  from  snout  to  vent ;  head  and  trunk  a 
little  shorter  than  tail;  body  slender,  its  greatest  depth  a  little  more 
than  length  of  gape.  Pectoral  short  and  broad,  slightly  longer  than 
snout;  the  gill  opening  short,  oblique,  extending  downward  and  back- 
ward from  near  middle  of  base  of  pectoral.  Dorsal  fin  beginning  behind 
vent,  at  a  distance  about  equal  to  length  of  gape ;  the  fin  very  low  in 
front,  becoming  gradually  higher  towards  the  tip  of  tail ;  anal  low,  but 
well  developed,  considerably  higher  than  dorsal,  highest  anteriorly, 
uniting  with  the  dorsal  around  the  tail.  Dark  brown,  apparently  uni- 
form, somewhat  paler  below.  Length  15  inches.  Egniont  Key,  Florida. 
One  specimen  known. 

MprophU  ajmontU,  Jordan,   Proc.  Ac.   Nat.   Sci.   Phi  la.,  1884,  44,  Egmont    Key,  Florida. 

(Type,  No.  32086.    Coll.  Jordan.) 
AUia  egmontu,  Jordan  &  Davis,  I.  c,  639. 

173.  MYROPHIS,  Liitken. 

JfjrropAw,  LOtkbn,  Yidensk.  Meddel.  N*t.  Foren.  KjUbenhavn,  1,  1851,  (punctata). 

Boby  slender,  subterete.  Pectoral  fins  small,  but  present;  vertical  fins 
low,  surrounding  the  tail ;  dorsal  beginning  before  the  vent.  Vomerine 
teeth  anteriorly  in  two  or  three  series.  Three  species  of  small  eels, 
resembling  earthworms,  found  on  the  sandy  shores  of  tropical  Amerioa. 
(fivpo^y  Myrus,  a  genus  of  eels ;  kpic,  snake. ) 

a.  Base  of  pectoral  half  width  of  gill  opening ;  traout  Tory  narrow.  pcnctatus,  608. 

aa.  Base  of  pectoral  as  wide  as  gill  opening  ;  snout  almost  as  broad  as  long.  vafer,  609. 

608.  MYROPHIS  PUNCTATUS,  Lutken. 

Base  of  pectoral  fin  half  width  of  gill  opening ;  snout  very  narrow ; 
jaws  weak ;  width  of  snout  between  the  anterior  nostrils  less  than  diam- 
eter of  eye;  width  of  interorbital  space  equal  to  eye;  greatest  width  of 
head  less  than  that  of  body  behind  the  gill  openings ;  teeth  uniserial  on 
vomer  and  mandible,  biserial  on  maxillary ;  head  3  times  in  trunk,  7 
times  in  the  tail ;  depth  of  body  at  gill  openings  2|  in  head ;  eye  2  in 
snout,  which  is  6  in  head ;  gape  3£  in  head ;  upper  jaw  projecting.  General 
color  light  brown,  the  sides  and  back  punctate  with  dark  brown  dots; 
belly  and  throat  plain,  except  a  little  patch  of  dusky  points  below  the 
gill  openings.  West  Indian  Fauna;  coast  of  Texas  to  Surinam;  common 
along  our  Gulf  Coast ;  resembling  an  earthworm  and  scarcely  larger. 
{punctatus,  speckled.) 

Myrophi* punctata*,  LCtkkn,  Vid.  Mod.  Naturh.  Foron.  Kjoben.,  1,  1861,  West  Indies;  Jordan, 

Proc.  Ac.  Nat.  Sci.  Fhilu.,  18H3,  282;  Jordan,  Proc.  U.  8.  Nat.  Htu.,  1884,  33;  Jordan  A 

Davis,  I.e.,  640. 
Myropki*  longi<olli»,    Kaup,  Apodes,    30,  1866,  (not  Murmui  longicollU  Cuvier,  which  is  Echelus 

myrut). 
Myrophis  tnicrvMtigmiuM,  Poey,  Repertorio,  11,  260,  1867,  Cuba;  Jordan  A  Gilbert,  Synopsis,  900, 

1883. 
AfjrropAu  lumbricu*,  Jordan  A  Gilbert,  Proc.  U.  8.  Nat.  Mas.,  1882,  281,  Galveston,  Ttnt%. 

(Type,  No.  3089ft.    Coll.  Jordan.)    Jordan  A  Gilbert,  Synopsis,  8W, 1883. 
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««.   Bodj  with  distinct  fins,  at  taut  on  the  back. 

r.  Anal  fin  wholly  wanting  ;  no  pectoral  fin  ;  doraal  An  high,  beginning  on  the  head  \ 

gill  openings  subinferior,  converging ;  anterior  nostrils  tubular ;  tongue  slender, 

somewhat  free  in  front.  LrrHARcatrs,  177. 

or.  Anal  fin  well  developed  ;  anterior  nostril  usually  in  a  short  tube  near  tip  of  snout. 

d.  Teeth  blunt,    mostly  granular  or  molar ;  vomer  with  teeth ;  pectoral  fins 

present,  small. 

e.  Dorsal  rather  high,  beginning  on  the  head,  before  the  gill  opening. 

M  YRICHTHTi,  178. 
<e.  Dorsal  fin  beginning  behind  the  gill  opening,  the  fin  usually  low. 

Pisoodonophis,  179. 
•H.  Teeth  all  pointed,  none  of  them  molar ;  vomer  with  teeth. 

/.  Dorsal  fin  beginning  before  nape,  on  anterior  part  of  head  ;  pectoral 

fin  small  or  wanting. 

g.  Pectoral  fins  wholly  wanting ;  body  compressed,  the  dorsal  fin 

high.  Callrchelys,  180. 

gg.  Pectoral  fins  small,  but  present;  body  elongate,  subterete,  the 

dorsal  fin  moderate.  Bascanichthys,  181. 

//.  Dorsal  fin  beginning  more  or  less  behind  gill  opening. 

A.  Pectoral  fins  reduced   to  a  small  flap,  not  longer  than  eye ; 
teeth  small,  mostly  uniserial ;  gill  openings  lateral. 

Quamirkmus,  182. 
kk.  Pectoral  fins  well  developed,  much  longer  than  eye  ;  teeth 
gill-openings  usually  lateral,  sometimes  subinferior. 
».  Snout  moderate  or  short,  less  than  one-fourth  head,  the 
jaws  not  produced  into  a  slender  beak  (as  in  the 
European  genus  Ophimrut). 
j.  Lips  not  fringed. 

k.  Teeth  subequal,  with  no  elongate  canines  on 
jaws  or  vomer.  Ophichthus,  183.  - 

kk.  Teeth  unequal,  some  of  them  long  canines,  either 
on  vomer  or  on  Hides  of  one  or  both  jaws ; 
mouth  large, the  snout  short,  and  the  eyes 
more  or  less  superior. 

I.  Teeth  on  vomer  small,  fixed,  in  two  or 
three  series  ;  tail  a  little  longer  than 
rest  of  body.  Hystriophis,  184. 
U.  Toeth  on  vomwr  a  series  of  about  four 
depressible  canines ;  tail  much 
shorter  than  rest  of  body. 

SCYTALICHTHYS,  185. 

jj.  Lips  with  a  conspicuous  fringe  of  papillae ;  canines 
present  on  jaws  and  vomer  ;  jaws  rather  long,  the 
lower  projecting  ;  head  depressed ;  eyes  superior; 
tail  shorter  than  rest  of  body. 

Brack  ysomopius,  186. 

175.  SPHAGEBRANCHUS,  Bloch. 

Sphagtbnmchu,  Block,  Ichthyologia,  ix,  88,  pi.  419,  179ft,  (rortratH*)* 

OkoUmi,  Lac£pkde,  Hist.  Nat.  Poiw.,  n,  135, 1800,  (brandrrunM=circiu);  (not  fVctftn,  L.,  a  genus  of 

Batrarhui). 
Apirrichtht/*,  Dr  la  Roche,  Ann.  Mns.,  xui,  326,  1809,  (curia) . 
BramirriH*,  RAriNBSgi'K,  Analyse  tie  la  Nature,  1815,  93,  (arau). 


*  Sphagthrtmrhwi  mtirahtt,  Bloch,  is  known  only  from  the  original  flgtire  and  description. 
According  to  these  the  species  is  allied  to  Sphagebranchut  tdachop*y  having  similar  gill  openings, 
but  with  the  tail  scarcely  as  long  as  the  rest  of  the  body,  the  head  larger,  about  2  in  body  or  5 
in  total  length;  snout  very  sharp;  eye  moderate.  According  to  Bloch,  bin  type  came  from 
the  East  Indies.  Schneider  (1801)  corrects  the  locality  to  **  rivers  of  Surinam."  We  have  no 
means  of  knowing  which  record  is  correct,  until  the  species  is  found  again. 
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Irktkpmf—,  Haift»t  r  ft  H»«*nm».  lUfo*  Xsatagiqea,  lit,  t*4T.  «< 


This  genua  contains  several  little-known  apeeiea  of  wall  eele 
hi©  for  showing  no  trace  of  fin*  in  th«  adult  stag*.  TW  —  uat 
beyond  the  ■mall  mouth,  Riving  a  shark-like  profile,  and  the  laili  t^rii 
are  mostly  uniwerial.  The  gill-slit*  are  inferior  and  coe«#fgiag  !»• 
name  Spkaaebranckmi  was  liaaed  ou  a  species  which  evidently  •»!«••£•  to  ta* 
genu*.     It  has,  therefore,  Hear  priority  over  /raises***  ead  f»ier»  afiy 

Thin  genu*  in  the  miMt  simple  in  structure  among  to*  genera  *f  "p*«re 
fsjrfcfcr,  an  Opkichthus  is  prohahly  the  moat  special  l  led.  lta  luss  «f  4**  - 
dotihtlees  due  to  degeneration,  hut  it  seems  nearer  tb#pris*iii%r  ttpsi*** 
Brack jf$omophi»  or  Opktchihu*.    <**«;,  throat;  .V>>t"*»  f1*^- ' 


s.  By*  vtaibk.    Tall  tv*rU  half  \->t>g*t  than  h«a4  *a4  trssk ;  gill  att*> 

a.  Il«ad '» tie***  lu  Iruitk  tt«tt»«ti4  • 

Ui    ll«ad  littl*  Di«»ri-  tlmn  4  tim**  iu  frank.  NiAr*  «*>  «.  L 

•  II.  HPHaUKBHaSCHIH  aStirirOUt*  irntfii 

Even  externally  visible.  Tail  nearly  one-half  longer  than  h#*d  aa4 
trnnk.  Head  0  in  trunk,  17  in  total  length.  Flesh  colored,  with  m*.. 
black  spot*.  ( Peter*. )  ()p«'ii  Atlantic,  near  the  West  India* :  a  saaall  mi. 
onee  taken,    {amgmu,  the  slow  worm ;  /eraia,  form.) 


<>T*u-ktkf  i.s^^-wAm!  .!-./••'  -mm.  I**rta«,  Berlin  M«4Mi«l»v  .  !«?*,  M»,  AtlastM  O* 
IS  >'N.,i3    3  W 

•  12.  HPIlMtfcMUM  lit  H.HKLMHOrs   J  Mai.  4  •«.  Un 

Kye*  wrll  <1*«y»|u|m  <1.  Tail  n«-arl\  half  longer  than  head  xt.*\  'rrt 
Heau  a  little  nn»r»«  than  1  tune*  in  trunk  :  tail  «harp  poitttrd  :  •i.";t  •  '  •  *•, 
cleft  of  mouth 'J •  t4i  ."i  in  IhmiI  :  ^tll  nlit<*  aluiont  horizontal.  n»ii%  *-r«r!:  £  i  - 
ward*.  a*in  >'.  m^tratu*,  \)iv  mtliiiitm  e«(ual  to  eye,  which  is  •  :r:  •r..>;' 
tteiirral  roloi  li^lit  hrown.  -lightly  «l ti«*k y  on  the  hark  and  n.»re  •!•••» - 
alotti:  the  lateral  1 1  n  •  ;  In  ad  mottled  with  dinky  «|»ot*.  K«**k«  »-  . 
I'afM*  San  l,tira-» :  imt  tatr.  t-  #:j  .  .  »hafk  :  >'•%  ,  face. » 
.(;/.-,.'.•«-,••»;.   ■  I    ii'ix    \   «.  :•■•.?.  I'r  •      I     >    N*t    Km,   l*»i    \ -.  Cap*   San    1.  . ,  »» 

T»j-.  %.    i   ■:     i"       \»-  •  .• 

,*<f  K       <tr     m^m  ■       '      I.I    tS      \      I>  k  >  i<      .'  .   •   !'■ 

176.  VERMA,    Ionian  A    Kveriuaiin. 

IWxl\  gimtlv  fl«riA':trf  A!.t«Ti<»r  niniiriU  in  a  *hort  tnl»e:  iw^trr--r 
without  tuU«.  I  #  1  • ;  i.?i  1  1  ;».l  of  \otitrr  tit  a  A  »ha|*ed  patch:  i.«>:  «►  *r. 
■haft.  C1«»«m-1\  al!.««l  :«•  \i  '  ■■.•»/»r.;«rAn».  hut  dinVrmg  from  that  £*•  u«  :. 
the  tranti\«'r*T  |m.«.;...i.  ..j  t-  ^ilS -litn,  uhith  are  as  in  the  }.um>{*>*£ 
gt'ini"*   Ctirut'i      inr/'.i',   '.\nrtii.  1 

«.  Tail  but  litt>  l"Lfc.  r  ::.*!.  L«*.  ai.1  tn.t.k      ll<»l  7*  a  ir.  intuk  .  ct;i«lii««b«:i.  tr*****^ 

at«»*ixA.  ill 
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f  IS.  TERM!  KKNDALLl  (Gilbert). 

Head  leas  than  £  of  trunk,  contained  6}  in  trunk,  body  1±  in  tail;  snout 
ahaxp ;  cleft  of  month  4  in  head ;  gill  slits  small,  inferior,  directly  trans- 
Terse  (as  in  Caccula  imberbis),  the  isthmus  very  narrow,  not  as  wide  as  eye, 
which  is  2  in  snout ;  tail  sharp-pointed ;  eye  before  middle  of  gape.  Col- 
oration plain  brownish,  speckled.  Coast  of  Florida,  in  rather  deep  water. 
(Named  for  William  C.  Kendall,  assistant  in  the  U.  S.  Fish  Commission.) 

S^km§tkrmm ehm$  hemdatti,  Gilbkbt,  Bull.  U.  8.  Fish  Comra.,  ix,  1889,  (1891),  310,  off  west  coast 
of  Florida,  25°  34'  N.  82°  50*  W.,  in  25*athoms.    (Type,  No.  44304.    Coll.  Kendall.) 

177.  LETHARCHUS,  Goode  &  Bean. 

IdAordfaN,  Goods  A  Bean,  Proc.  U.  8.  Nat.  Mot.,  1882,  437,  (velifer). 

Anal  fin  wanting;  no  pectoral  fins ;  dorsal  fin  well  developed,  beginning 
on  the  head ;  gill  openings  subinferior,  converging ;  anterior  nostrils  tubu- 
lar; tongue  slender.  One  species  known.  (Tirfionai,  to  forget;  apx'os, 
anas,  for  anal  fin.) 

614.  LETHARCHUS  TELIFER,  Goode  A  Bean. 

Teeth  uniserial  on  jaws  and  vomer,  small  and  directed  inward  and  back- 
ward ;  sngut  long  and  pointed,  projecting  }  its  length  beyond  the  lower 
jaw ;  gill  openings  subinferior,  almost  horizontal,  equal  to  lower  jaw, 
three- times  the  breadth  of  the  isthmus;  nostril**  not  prominent,  without 
tube;  anterior  under  the  tip  of  snout;  lateral  line  distinct,  extending 
forward  in  a  curve,  ending  in  a  pore  on  the  top  of  the  head,  just  in  front 
of  the  beginning  of  the  dorsal  fin ;  head  6i  in  trunk ;  tail  pointed,  2\  in 
total  length ;  cleft  of  mouth  4  in  head ;  snout  9  in  head  and  twice  the 
diameter  of  the  eye.  Plum-colored,  head  lighter,  throat  pale ;  dorsal  fin 
white,  edged  with  a  broad  band  of  black.  Coast  of  Florida,  in  rather 
deep  water.  Known  only  from  the  Snapper  Banks  off  Pensacola  and 
Tampa,     (velum,  sail ;  fero,  I  bear.) 

LetiUrdhu  veli/tr,  Goode  A  Bean,  Proc.  U.  8.  Nat.  Mas.,  1882,  437,  West  Florida.  (Type,  No. 
31458.  Coll.  Kaiser  A  Martin.)  Jordan  A  Gilbert,  Synopsis,  896,  1883  ;  Jordan,  Proc.  U. 
8.  Nat.  Mns.,  1884,  33  ;  Jordan  A  Davis,  i.  c,  616. 

178.  MYRICHTHYS,  Girard. 

Pitood<mopkif,  KaI/P,  Apodee,  15,  1856,  (in  part ;  not  type,  as  restricted  by  Bleeker,  which  is  P. 

caucrieont*). 
JfvrtdUfrya,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1859,  58,  (tigrimu). 
Optus*™*,  Swainsok,  Bleeker,  etc.,  (not  of  Lac£p£de,  nor  of  Risso,  nor  Kaui%  who  restrict 

the  name  to  O.  terpen*). 

Teeth  mostly  blunt  and  molar;  pectoral  fins  small;  dorsal  beginning  on 
the  head  before  gill  opening ;  otherwise  essentially  as  in  Ophichthus. 
Species  numerous,  found  in  most  tropical  seas.  Coloration  variegated. 
(fii>po(,  Myrus;  lxPv(t  fish.) 

c  Spots  on  body  Urge,  blackish,  without  pale  centers ;  all  of  them  circular  or  nearly  so ;  the 
ground  color  paler.  tiorinuk,  615. 

ma.  8pote  on  body  large,  black,  most  of  them  with  a  distinct  pale  center,  tho  ground  color 
paler,  oculatu^  616. 

ssa  Spots  on  body  large,  round,  nearly  whitish  in  color,  the  ground  color  dark. 

ACUMINATUM,  617. 
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•U.  HI BirHT«fll  TMSISI'M,  utnrt 

Head  31  in  trunk,  11  in  total  length;  eye  2\  in  about.  aitaaa*4  a  '.  v.* 
back  of  middle  of  gape,  which  ia  A  in  head;  pectoral  n»*aa«r*-l  1r*m  Wi 
of  haae,  about  ei|tial  to  eye.     Coloration  brown,  with  large  dark  •«■<• 
which  hare  not   paler  centem.     8pota  on  aidea  of  body  aH   nfi*'  •* 
nearly  ao ;  thoae  on  anterior  part  of  head  aruall  ami  nnmrrua*       i\i** 
below;  belly  alimmt  plain:  4  longitudinal  rwwa  of  ronod  b«a#k  '•••<  «■*«•» 
on  each  aide  of  body,  the  two  middle  aeriea  often  forming  *»<»*  irreo^ar 
row,  the  central  row  \ery  cloae  to  the  median  arid  rori*iaif«g  of  aava 
•pota  not  much  larger  than  the  eye,  apota  in  the  uppermost  ?»••  i.fta.  ?is 
ning  up  on  the  domal  tin.  each  doraal  row  running  forward,  trrm.tat  if 
in  the  anont ;  *  or  1*  apota  in  each  doraal  row  from  tht*  tip  of  «t»fOt  t*  ir- 
rtical  from  gill  o|»eniiig;  a  row  of  5  or  •» apota  from  gill  opening  X"  »»»«• 
eye;  two  other   rown   running  diagonally  downward*   and    l«/kwi«..i 
from  eye;  7  or  M  apota  on  each  aidi*  of  anotit  :  jaw  with  aUmt  a  'l-rtr-t 
•pota  on  each  Ride:  doraal  with  dark  margin;  anal  plain.     Vmrit.t  1  «*»i 
of  Mexico,  rat  her  common  about  Ma/atlan,  oeraaiunall>  ranging  1    Mi 
ward,  (Adair  Hay.  Oregou,  ttirard.     itifrinmt,  like  a  tiger,  in  cuN*r 

Jryrwatayt  ftyrww.  <;«  **,»!•.  I'r<«    A-    N»l.  Art  Phi  la..  1*V».  >.  Adair  Bay.  Orag«*     J  «••• 

A  1»ATU,  /.  •    .  'ill*  .  J-'ftl'AM  A  ItlLHftT.  F>yDi'|*U.  ■**".  \*KL. 

Ojkimrm  r9*wn»,  J   m-A*  A  (iUniaf.  I*n><    l".  8   N»l   Ma*  .  1*1.  H*\  MftjatlM         TM-  »-• 

ZMtt,  SttMT.  *it-l  .'9M„'.    c.ll  <;il»-rt  . 

A*«fc*i*<7*U  xy4*rwt,  J.  »l  »i,  Hull     I'.  >    flail  CuARl  ,  It.  I**l,  li#- 

Cl«.  V1KKHTHTH  (NIL  ATI*     H«..{ 

Eye  L'  in  iiiout  :  Niiout  *»  in  h<*;iil.  and  I  in  diatanrt*  !t»»n;  t.p  ■  f  ••    -. •  r 
beginning  of  doi>:il  tm,  i  left  of  mouth  '.'••  in  head ;  head   I  if.   i.  •  ••    *  * 
and  a  little  more  than  *  in  the  tail.     Spot**  on   Imn|>  lar^r.  d*rk    *     -■     ' 
thrill  with  a  di-tun't   pule  rent*  r.      )Un\\  daik   ^u>  al»o\«.  «|.,?.    »•  .    * 
on  each  r»ide  iwitM-mtnf  lar^e  r •  •  ■  i ri«  1 1  **li  daik  •»|»a»t«.  wit!,   pa  •■  *•:.".*•■ 
one  row  lying  along  tlie  dor*.»l  tni.  tl.e  nthei  a  iittl*-  rV.i.»    •  •  »■  '.»:.■» 
line  :  about  H"»  ipot*  in  i-arli  inw  ,  :i  1  a gf  »poi  m  fr«itil  ••!  di-r«*I  •  :.     •■ 
with  ahout  '•  f»|i<itx  nil  eaili  tide :   iow«r  J4«   w  jth  ninal!  du*k -.   •]-  *• 
*al  tin  with  a  du*k\    •<1^«-  and   with   f.unt  du*k>    h!«.i<K»«     at  *.   :    »  : 
ltop.«a!  Atlaii?   •-.  Cu1' i  to  Sunn. mi    ai.d    Cat,*'  Verde    Nljl.d*  *  •   .'a* 

ha\  in^  e>e  !.K«-  ni;irk!ii^^  ) 

!'•»■   '  ■•  j     ■  ■.  K  \      .   \;    ■■■...  1  ■  ■«    C  .ra^oa 

'-i  .•»-•  .:*•..        ■  i   1 1.  i.  ,  r*  i      i   .      }       « .   i  :•■*  Cut»« 

'  ^  **■"■"  t«  J  J'.fli^'t^'.*  •  .      1  - "  •t'--i«»iJi->  i.'^,   \  A  .  I  »     !•*«•• 

Jfyt*.  ■  !*j#         •■*■■#      '     •.  :    i  *      \     I'  •  ■   .  • 

«ii;.   ^\IMMITins  tM*IMTts   >.r  •.   » 

Sjw»t%  on  J«»«!'.  !.»:«••.  ,.«-.it.  \  r"';;..!.  .n.d  whitish  in  cuinr  ^r.  *irjd  r«-!i>r 
dark  hrown.  ]•  %  *  '■•  !■■■*  :  t  ■*  i.  «•#•:;•■»  «»i'  r««tiijtl.  whitish  hlttirhr*  .r  «a  i. 
anle  uf  Imm1>  .  .»'■•■:.!  l"»pnt"«  :n  e:»- li  »»•!!•■■•:  «|Mtt«»  MiinruLjt  !ar«;»r  **  «S 
more  di«*tinrt  .*  i ,  r  •- 1  ;«■:  .  w'.jt  t!.i:t  ii»^t-j«r  ;*  in-arlx  i^uV.  ?»•  •  •  „-:h 
of  ttmtit  :  head  w.::,  : :  i  • -^i  i  ir .  t..tiini  w  Itit  i<*li  «|mi|«  nn  r.t«  h  «:«1«  .  •'.  '«4k! 
liruwn:*h.  uiaigiiicfl  w;th  dimk\  ;  ott.er  tint  pale.     Snout   *>f  in  head  *ad 


Jordan  and  Ever mann. — Fishes  of  North  America.        377 


twice  the  diameter  of  the  eye ;  cleft  of  month  3  in  head;  head  4  in  trunk; 
head  and  trunk  \\  in  tail ;  dorsal  beginning  at  a  point  slightly  nearer  the 
base  of  pectorals  than  eye ;  pectorals  very  small,  their  bases  as  broad  as 
gill  opening.  Body  extremely  elongate,  the  diameter  about  i  length  of 
head.  West  Indies,  occasionally  northward  to  Florida  Keys,  (aoumina- 
tus,  sharp.) 

Murttna  acuminata,*  Gbonow,  Fishes  Brit.  Mas.,  21, 1854,  Insula  Div.  Euatachii. 

Pifodmtophu  guttulatua,  Kaup,  Apodes,  21,  fig.  10,  1856,  Martinique. 

Ophintru*  longus,  Poet,  Bepertorio,  n,  254,  1867,  Cuba. 

(>phieh(hy$ pixivaritu,  Poet,  Anal.  Soc.  Esp.  Hist.  Nat.,  196,  1875,  Cuba. 

Ophiddhy*  acuminatum  GI'nthkr,  Cat.,  Tin,  83,  1870. 

PuodonophU  l<m<ju»,  Jordan  A  Gilbert,  Synopsis,  899,  1883. 

Opkiturtu  acuminatum,  Jordan,  Cat.  Fish  N.  A.,  53, 1885. 

Myrichthyt  acuminatum,  Jordan  Sl  Davis,  I.  c,  619. 

179.  PISOODONOPHIS,  t  Kaup. 

PitoodcmophU,  Kavp,  Apodal  Fishes,  17,  1856,  (boro) ;  PiKxkmtophu,  amended  spelling. 

Small  eels,  mostly  of  the  Old  World,  having  the  blunt  teeth  of  Myrichthyt 
and  the  backward  dorsal  of  Ophichthus.  Species  slender,  plainly  oolored. 
(niaov,  pea;  odoir,  tooth;  b$irf  snake.) 

618.  PISOODONOPHIS  CBUEXTIFER,  Goode  *  Bean. 

Head  4  times  in  trunk  ;  length  of  body  about  two-thirds  that  of  tail. 
Cleft  of*  the  mouth  rather  wide,  one-third  head.  Snout  conical, 
depressed.  Head  snake-like,  with  powerful  muscular  enlargements  of 
the  cheeks  and  a  constriction  behind  the  head  somewhat  like  that  of 
Derichthy8.  Eye  moderate,  half  snout,  one-tenth  head.  Teeth  granular, 
in  conspicuous  bands,  a  small  oblong  patch  on  premaxillaries  and  a  long 
band  on  vomer.  Pectoral  fin  broad,  spatulate,  about  two-sevenths  head. 
Dorsal  beginning  far  behind  tip  of  pectoral,  its  distance  from  tip  of 
snout  one-seventh  of  total  length.  Dorsal  and  anal  fins  of  moderate 
height.  Color  uniform  brownish  yellow.  Length  16  inches.  Two  speci- 
mens (28938),  station  1035  of  the  U.  S.  Fish  Commission  steamer  Fish 
Hawk,  in  N.  lat.  39°  57'  W.,  long.  69°  28',  in  120  fathoms.  Four  others  at 
nearly  same  region  in  245  fathoms. 

"  The  peculiar  and  savage  physiognomy  of  this  fish  suggests  at  once  the 
idea  that  it  is  a  parasitic  boring  form,  and  in  confirmation  of  this  we 
have  specimens  taken  by  the  fishermen  on  Jeffrey's  Bank,  and  also 
another  from  New  Bedford,  taken  by  Mr.  J.  H.  Thompson  from  the  body 
of  a  fish.  We  have  occasionally  taken  the  dried  and  shriveled  remains  of 
a  fish  apparently  closely  related  to  this  from  salted  halibut  and  codfish." 
(Goode  &  Bean.) 


♦We  have  rvforred  the  nominal  sj>ecies,  longu»,  guttulatn*,  and  puuirariu*  to  the  synonymy  of 
acuminatum  thinking  th.it  the  alleged  differences  are  matters  of  individual  variation.  Jamujum  is 
■aid  to  have,  in  the  renter  of  i-arh  juile  spot,  a  yellow  speck,  surrounded  by  a  dark  circle.  The 
other*  an-  said  to  lark  thin  r.-ntrul  spot,  but  it  may  l»o  that  it  fades  in  alcohol.  Lnngu*  is  said  to 
have  the  edge  ot  the  dorsal  darker  than  the  flu.     In  yuttulatu*  and  pinwariu*  it  is  said  to  bo  |»aler. 

fDr.  Glinthor,  (vm,  7*).  mention*  a  half-grown  eel  from  Grenada  in  the  West  Indies,  which 
he  was  unable  to  separate  from  1'istHnionophi*  Intro  (Hamilton),  of  the  East  Indies,  vvvwi  CWix\%..    W 
Is  possible,  however,  that  this  *pe«-imen  really  came  from  China.    In  P.  boro  luo  YieaA  Ya  WYmna 
in  the  very  long  truuk  ;  the  flns  arc  very  low  and  the  color  is  plain  browu. 
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Tbia  •periee  it  very  differeut  from  /WeaVaejnto  eere.  ae>4  mmj  pf**«  ta» 
type  of  a  duttinct  genu*,     {cruemltfer,  hearing  blood.  bUtudy.p 

fWtwpAw  crm**t\frTt  «;.M.|>t  A  lit*  a.  <»"t»k  I « htfcy >lofj.  tIT.  1*    !«*.  law. 

1S0.  CALLECHELYS, 

ffcftWArlf*.  Kat-r.  A  p.-!—.  j».  l*v.     nu.4*»*i. 

This  genu*  contain*  one  American  ami  three  Kaet  lo4i 
agreeing  in  the  elongate,  com  preened  Imm1\  ,  a t Metier  of  |»rru»r*J  fte*.  aerf 
anterior  insertion  of  the*  dornal.  In  other  reaperta  '  *llrwk*if  m  cava*  u 
Opkicktkns.      (ao>.«*  ,  lieailtiftll :   tjtr'i*.  eel.) 

•It.  <  4IXM  HKUH  ■  I'KKSA,  Jor4u  *  K««rm*n», 


Depth  of  body  at  Kill  opening*  a  little  mort>  than  length  of  op  pet  ;ae 
which  in  3  in  bead  ;  head  *  in  trunk,  about  14  in  total  length  .  ««#  eata*. 
2  in  anout,  placed  over  the  middle  of  upper  jaw  ;  tip  of  lower  jaw  eti#a4 
ing  a  little  liefore  the  front  of  e\e:    gill  opening*  email,  infer**,  ea> 
longitudinal,  the  dintauce  Iwtween  them  about  half  the  height  of  •*•  *f 
them  ;  domal  tin  liegiuning  ou  the  head,  at  a  distance  behind  the  a****** 
the  mouth  a  little  more  than  half  the  length  of  upper  Jaw.     I»aik  «k.«» 
oloeely  mottled  and  npotted  with  confluent  blotcbee  of  darkec  olne  aa4 
black  inh,  the  apote  more  dint  met  anteriorly,  posteriorly  condarot.  •»  tits 
the  tail  in  nearly  plain  dunky  :  l»elly  ncarrely  paler,  domal  aaxl  anal  cairi t 
black  inh  with  pale  margin*.     Snapper  Haukn  o(T  IVnaaroIa ;  one  •per.awt 
known.     (Mum ma.  from  tin*  general  resemblance  of  tbenpecjca  t«»a  y-iw 
Moray . ) 

Jokt>A«  a  I •  \  \  t • .  <        .  '  ."         1  «  |.  .   N.>     '-T  »  •        •  •  11.  *>t'  *ti* 

181.   BASCANICHTHYS.   .Ionian  A    l»a*ie. 

Thin  genua  in  very  c-lo*e  to  f*.i//#«  k*!ti*,  from  which  it  diffrfm  jr.  the  t-i*+ 
ence  of  pectoral*,  the  long  Mil»i«-iete  ImmIy,  lower  iin»  and  piam«-r  *  •■!'  ral.* 
Three  n|M*cien  sire  known,     i  Jia»rttmomt  the  black  Miake  :  .\"    ,  f.*L 

■i     !"•-  ti»r**  f»«i  »  •"•  »i  !•  r  *  :  I  •«.■  •  •  »     l  '    ■  .-    »  tt  «r>  •  «<■  .  S.#^!  »t>    .|  •  in  tr--»  » 

'      Mi'<'jt  •    1  •  "  i-     i  •  *  I      •..»••■,♦•;.••       .'.•!».  ..  ■  •      UN     '  ' 

1 »     "»!.■  'itViu'i    i!      »  »  r.-  ■     '  'Ar»,     •;■•."-•«      t,   |   ml  in  I  :»Ur»        »  • 

» »  «    •  r    -.  •     ■ 

^■i.    I'n  t'-r»i  '■•■»■■•!  !*  *•  "•.■*•«•  ).••!*'     >.t  !■     r.  trm.k  •»»*%.«-  ii 

nto.  His<  (Mi  HTII1H  s4  I  Til  *B1%    '•■•--    «  lk«- 

Pectoral  I'm  .1  "Ii'ihIi*:    r  'i«I :  rn*-n  t  :il»otit  :i«»  !«»ii^  »»»\r;   head   tt '■W»-»!^ 
ImmIv  teiete.  tin-  ti  mi.V,  .4  1 1 1 1  !•    !-»t»^tt  thati  tin*  tail  :   teeth  *bort.    -it::.t  •• 
recur ve«l.  niiiM-ti.il  \n  •  a*  !i  j.»a.  hi-i-ri.il  on  \otiur;  ht-ad  **t  t«»  *.*f  i r-  i  ra»i 
and  trunk,  *  in  tai!  .  -ii-ni  ♦»  :••  7  d  )i«;id  .  e\e  'J  in  «notit.  a  l;tt!*-  f»!..t.l 

the  middle  of  <  !««!t.  'a  !,:<  },  ••>   <  ••!;!. ii:,nl  :|»  the  head  .»f    lm:e«  .     !••»•■:    j»w 
extending    f«»tw:ild    t«»    ii.:«!il'f    o»    (*:.ont;     di<»tati«'f    frotn    Tip  of  •ti««nt    !■ 
lieginiitng  of  flm^.i!  :»  lj!t'«-  «»\«r  J  :r»    h«ad:  jjill   openinir*  vertical.  1 1«  r 
length  about  e«)u.ii  to  hreadtii  of  inihuiu»:  lateral  line  earned  o%er  the 
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opercular  region,  the  pores  distant  and  well  separated.  Color  brown 
above,  lighter  below,  front  of  head  more  or  less  mottled  ;  dorsal  and  anal 
fins  pale,  without  dark  margins.  West  coast  of  Florida;  not  rare. 
(•cutica,  a  whip.) 

ffr*<yhi  iiifcm  tcmlicaru,  Good*  &  Beau,  Proc.  U.  8.  Nat.  Mm.,  1870,  343,  Cedar  Key.    (Type, 

No.  23636.    Coll.  Dr.  J.  H.  Telie.) 
e^ka§dtramehm  fam.  Goods  ft  Bean,  Proc.  U.  S.  Nat.  Mo*.,  1882,  436,  West  Florida.    (Type, 

No.  31457.    Coll.  Kaiaer  *  Martin.) 
GrcmU  atmliemi^  Jordan  A  Gilbkrt,  Synopsia,  358, 1883. 
Cbwla  tern,  Jordan  k  Gilbert,  Bynoptia,  897, 1883. 
Baaoawcattf  •cuUcaru,  Jordan  k  Davis,  I.  c,  621. 

•SI.  BA8CANICHTHYS  PENINSULA  (Gilbert). 

Head  small,  3y  in  trunk  (without  head) ;  eye  12  in  head ;  snout  5i  in 
head,  projecting  beyond  lower  jaw  for  a  distance  equaling  diameter  of 
eye.  Cleft  of  mouth  extending  beyond  eye,  its  length  (from  tip  of  snout) 
3&  in  head.  Anterior  nostril  in  a  long  tube  (near  tip  of  snout),  the  pos- 
terior on  inner  side  of  upper  lip  opposite  front  of  eye.  Teeth  in  double 
series  on  all  the  dentary  bones  ;  those  on  maxillary,  shaft  of  vomer,  and 
sides  of  mandible  small,  bluntly  conic  ;  those  on  head  of  vomer  and  front 
of  mandible  much  broader  though  little  longer,  and  also  very  blunt.  Eye 
very  small,  slightly  less  than  half  snout.  Gill  openings  short,  vertical, 
the  length  of  the  slit  but  one-half  of  the  broad  isthmus.  Vent  much  in 
advance  of  middle  of  length,  the  trunk  contained  l^  times  in  the  tail. 
Dorsal  fin  beginning  well  forward  on  top  of  head,  its  origin  equidistant 
between  gill  slit  and  front  of  eye.  Tip  of  tail  sharp,  free  from  fins  for  a 
distance  equaling  length  of  snout.  Pectoral  developed  as  a  short,  deep, 
membranous  flap  as  wide  as  gill  slit ;  its  length  less  than  half  its  width. 
Delicate  rays  are  visible  with  the  aid  of  a  lens.  Color  light  yellowish,  a 
series  of  large,  round,  brownish  black  spots  nearly  as  wide  as  interspaces 
between  lateral  line  and  base  of  dorsal ;  a  second  series  of  similar  but 
much  fainter  spots  alternating  with  the  first  below  the  lateral  line ;  top 
and  sides  of  head  with  similar  smaller  spots,  those  on  snout  the  smallest. 
Lower  jaw  with  dusky  mottlings ;  anal  translucent,  unmarked.  Dorsal 
with  a  dusky  streak.  One  specimen  10$  inches  long,  from  La  Paz  Bay, 
Gulf  of  California.     (Peninsula,  of  the  Peninsula.) 

Cb&dWyt pmbuubr,  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1801,  548,  La  Paz  Bay.     (Coll.  Gilbert.) 

622.  BASCANHHTHYS  BAS<  ANIIM  (Jordan). 

Dark  brown,  nearly  uniform ;  fins  a  little  paler.  Body  extremely 
slender,  subterete,  its  greatest  depth  little  more  than  two-fifths  length 
of  head;  head  short;  snout  7  in  head;  mouth  very  small,  the  lower  jaw 
thin,  included,  not  extending  to  the  anterior  nostril,  which  is  in  a  short 
tube;  teeth  short,  subconic,  bluntish,  a  little  unequal,  their  points  directed 
backwards;  lower  teeth  nearly  uniserial ;  upper  teeth  uniserial  laterally, 
partly  biserial  anteriorly  ;  vomerine  teeth  forming  a  rhombic  patch.  Eye 
moderate,  its  length  more  than  half  that  of  snout,  its  center  nearly  over 
middle  of  upper  jaw  ;  cleft  of  mouth  3f  in  length  of  head.  (Jill  opening 
vertical,  about  as  wide  as  isthmus ;  its  upper  edge  on  level  of  upper  base 
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of  )MM't<>ral :  |M*rtf»ral  dr\rIo|n*«l,  natal  I,  a  little*  hruadrr  tbaa  '»«*»**  *-*••• 
aa  long  an  annul  :  dor**!  tin  v<«ry  low,  Itrginning  at  a  |-ini  mUmh- 
b+twrru  front  of  rye  and  gill  o -truing:  anal  minilar  !«»  d««r«tv  H»*»!  .  . 
in  diatatirt*  from  tip  of  »iiout  to  Triit  :  hrad  anil  trunk  a  i.n>  '.•»€*»•  **^a 
tail;  hrad  1(  :  trunk  UK  length  of  t>|»r.  :il  iimIim.  l.^»-.-„t  k-- 
Florida;  diMinguifthrd  from  It.  trmlirarit  hy  th*»  % »-rv  »lH«ri  \***/\.  *i- 
an*ciiiirii  known,  i  /f«M<<mn»*,  the  black  fttiake,  whnh  tl*r  i«*f*  m  w , 
rrarmidt-a,  from  ,<.it».!-. ... ,  malignant.) 
(irmUl^mtPM,  J  ■■!•%«.  IT-  .  \-    N*i    •»- 1    I'h  I  In  ,  |-*|  ii,  Kf  moat  K*t    ?'•••- *a 

1 8a.  QUASS1REMUS,  Jordan*  I»a%i. 

yi—rw— .  Jo»ln<  A  I»%n«,  \|->U1  Ki-K««.  «":?.*,  l*4r.v    "..  •<**•» 

Til  If*  grit  lift  roiitaiiif*  two  K|M*cir»*  flom  the  Kaafrrn  Pari  fir.  dif?*r.L{  ''i* 
CJtpairaraN*  only  in  the  rudimeutary  | floral  tin*,     ■•/•a****,  ••t*::i#-a:«4 
rrMMJ,  oar.) 

m    Ifc«lj)  «ith  rattirr  ' '  tf    »•  II  ■•»  •*,- ■!■,•*«  K  ■  itli  a  »•»•»  a  n«(   !*•»  !«•  »  '-*.  4  «|>  <«    '-*■.» 

•Ifr*  ,  •••  t<  r*l  ii.-t  I  «:f  *•  !•  n£  «•    «".  •    -•■•■    ■. 

m*.   Ifcidy  fTrrjult*-!'  f>«*  kl*-<l  will.  •mall  l-U.a  *|--U.  |-wi.*»l«  »L  vt  m      »«  »•  ••■ 

■  •  •    «••  m*    Ci 
•**.  <^l  AHHIKKVI  H  MlTNfM  NIB  «.i.i-n 

Body  markrd  with  rather  large  yellow  aimt a.  ra-*h  with  a  t>'**k   ;  ?f 
and  with  hlark  ftimt*  and  Motrin**  of  various  ai/nt.      It^rth   m\\  'it. -•»-  a 
|M*4atora)i*  rt'prt*»M'iiti*d  h\  ;i  Mint)]  triangular  tla|».  !»-•*  than  •   tVr  ■!  «—*•«■ 
of  «»%e  and  t  the  gill  »!it  :   hrad  U  in  tiunk  ;  head  and  trunk    :■■■.■*-*•»,• 
tail  1»\    ;i  iliotaiiff  r«,iia!   !•>    the  li-ngth  of    the  Mlo:it  .    •  Jrf!  *>f  •;        :*        .; 
head  ;  fttiout  4  in  ht-ad  .  « ;.  ♦■  •  of  »tmut  .it*  antrrn>t  nu:;  t.  ■■  ■  •■*  *      1 
rleft  of  uioiit).  :  giil  ••'. it  M-itii'.tl,  l.itt-ra!  *'••  iti  ht  ad.      Mnii*.  •  ••(  '   •    •    - 
a  M-riei*  of  li»  «<•  1 1 1 }  •  t  n  .i!   M-ilow    ipot**.  thiir   Ni.gth  o»i#   i  i  i  •!   ••   «  :•  ■ 
f\r,  «'a<*h  i»|Mit  i»nilotiinU«l  li\   a  1'iin  k  r  :ii^.  •••ai*  •»«  t  lit   'n'««  *     *    ■       »     *    .■ 
elli|»tiiiil  l»l;i.  k    l»!«»t<*h    ■•!»    in :«lt i I«    nf  *.df<»  .   !*•  .i«i   •  '.••»•  * .    -■     ■-■• 
i*|Mit«i  ulMiiit  thf  » i /«■••!"  t  hf    f  \  i  .  .tiiiit'.d    \%l»iil.    art*    rtt:<u..it      ••       '       . 
\«-liow.     iifillH'tf.       >.i:i  J«»-«  !   Nl.iiid.  <  titif' nf  t'alifoit.ia  •.         ■      • 

\i..  ,  hand    < 

"j  '     *.•'.■..  h  I'    ■  ' .  .  «.i:  .  i  •:.!'■         '      »     \  .■    *l  .-      1-  •'      •    5*r     J.»«ct  l«:«n!.ij      *      '.• 
fort.ia        «  \  ■    •>     •  i 

l/W      Ill'C'.hl    .|    .^  *     ■       J       I.  ■     I  »»       ,      1  ■  »   »  "    „ 

r.^|     <>l   isslKI  ^1  h  niilNTHiH    l   r..-,«U    !n» 

l*t»ctor;ii«»    Vft\    -in. i!" .  .»*»••    •    a-*    Im.^    a*   t-\t-:    tt-^-th    it.    ;** »     i"    •*'    » 
atitrrioi  \  otiii-i  lin- 1«  t  •  )i  l>  •*••  r  i  i      !.■  ,i«l  I,  :i>  trntiL  :  <>:.<<tii  i  ■  .  t.     •  • 
Hi  fttiont,  liiurh  i.r;i;i  r  ai._v«    •■!    imxitli  thun  !   J»   <»t   •*  out  .    ■  i*  f*  '•' 
'21    in    hf.nl.      I'i»!i»i    !:_•!.'    •■       •  .  t  !.••   «■!■  T .  r  •-    1mm!1.    «o\tird    wit1     •    .*    •:     .• 
mtiali    i  t»i  i  ii«l  ••!    ii\.ii    !•'»■'.     -  •••:•«   •«•  |>at.i!«  *\   .i*    :nttr\.iK   h\    &   \r        m    • 
grtiuiiil  t  ii'ni   .  .» i  ■■  •  ■ . :    '  !!ui,    ••'.••  f*    *.  hf»»-  -po  I  *   .irr    Ia?»jfT    *:.d       *••»" 

an<t   tfiii?    •••  {■■•■'    i  :n-»      .••  •!■•       llimd    \-  .i;.d.  « *  li  i|*a«;i<*  :  «»t;f  •!••• 
kiiowii  .'.*•.  !''f(kinl.    thr    »«»rd    tioiu    "   -*'\.    a«.  r:u|'!.<.: 

|tTfr«-<lu.i:  thr  giouth  ol    !.'.«-  Ii»'.iit| 
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OfJkuktkmB  evinwihu,  Jordan  A  Bollman,  Proc.  U.  6.  Mat.  Mus.,  188D,  164,  Hood  Island,  Gala- 
pagos Archipelago.     (Tyj»e,  No.  41476.    Cull.  Albatross.) 
UtMsairvsMU  cstonfftas,  Jordak  A  Davis,  /.  c,  623. 

183.  OPHICHTHUS,  Thunberg  <fc  ALL 

Op********  Tuvxbxku  &  Ahl,  Do  Murssna  et  Opfaichtho,  1789,  (opsin). 

Omgn»,  lUFiNKStirm,  Caratteri,  etc.,  62, 1810,  {macuhU**). 

OiAimnt^  8waixsox,  Mat.   Hist.   Classn.   Anim.,   n,  334,  1839,   (j>icttu  ^  mamtahu).    (Mot  of 

Lac£p£de  ;  the  type  of  Lac£p£de,  as  restricted  by  Bisso,  being  sfrpsiM.) 
GrHtrnniphii^  Katp,  Apodes,  2,  1*56,  (upadieeut). 
ItixzIvcryJmlu*,  Kacp,  I.  c,  5,  (bonapartet). 
Jtn-r*«U>m>pkiit  Katp,  /.  c,  6,  (otttpmau). 
CWtiogiAM,  Kavp,  t.  c,  6,  (rontpar). 
Btrprtoickthtf*,  Kavp,  I.  r.,  7,  (arnoAWmtu). 
i.7dp*npfti*,  Katp,  I.  c,  9,  (rvrocwJwr). 

Jfaraitufwi*,  Kavp,  Z.c,  11,  (oceUaim).    (The  name  wrongly  accredited  to  La  Susua.) 
Srytabypku,  Kavp,  L  c,  13,  (nuigiuorvto). 
Leptorktmrphu,  Kaup,  I  c,  14,  (yomtrit). 
Crfphidernny  Kaup,  Aale  Hamburg,  1859,  (pnncUc«p$). 
rVomrsfsyt,  Poet,  Repertorio,  11,  256,  1867,  {htinmuentU). 
Orjodomtit+thgt,  Poet,  Anales  80c.  Mat.  Hist.  Esp.,  254,  1880,  (maerwrtu). 
OpkicktMiK  Blxexxr,  Gf  nther,  and  of  recent  authors  generally. 

This  genu*  contains  all  the  Ophisuroid  eels  which  have  sharp  teeth,  no 
marked  canines,  well-developed  pectoral  fins,  and  the  dorsal  inserted 
behind  the  head.  The  species  are  very  numerous  in  the  tropical  seas,  and 
many  attempts  have  been  made  to  split  the  group  into  smaller  genera. 
Notwithstanding  the  great  differences  when  extremes  are  compared,  these 
small  genera  can  not  be  well  defined.  (ty«c,  snake;  /*£%,  fish ;  hence  more 
correctly  written  Ophichthy$.) 

a.  Teeth  of  upper  jaw  in  2  or  3  pedes. 

h.  Teeth  of  lower  jaw  uniserial  or  nearly  so  ;  vpmerine  teeth  in  1  series  or  slightly  biserial 
in  front. 
Crtptoptercs,  («pvirr6«,  concealed  ;  trrtp6v%  fin) : 

c  Coloration  uniform  or  nearly  so ;  teeth  of  lower  jaw  not  quite  uniserial ;  tail  half 
longer  than  rent  of  body.  pi'Ncticeps,  625. 

Ophichtiius  : 

or.  Coloration  not   uniform ;  anterior  teeth  slightly    enlarged ;    oye  rather   large, 
nearly  twdian. 

d.  8idcs  of  body  with  large,  round,  black  spots ;  head  with  smaller  ones ;  dorsal 

inserted  opposite  tip  of  pectorals.  havannenhis,  626. 

(LI.  Sides  of  body  with  large,  round,  whitish  spots ;  dorsal  inserted  behind  tip  of 

pectorals.  retropinmis,  627. 

bb.  Teeth  of  lower  jaw  in  2  to  4  series. 

Mm.K.xopsia,  (MuruMn;  oi^ic,  appearance): 
e.  Vomerine  teeth  in  one  row  ;  anterior  teeth  of  jaws  or  vomer  sometimes  enlarged; 
teeth  in  both  jaws  biserial,  those  of  the  inner  series  sometimes  small  and  turned 
inward. 
/.  Spots  on  sides  of  body  large  and  whitish,  never  black. 

g.  Dorsal  beginning  an  eye's  diameter  behiud  tip  of  pectoral,    qvttifer,  628. 
gg.  Dorsal  beginning  over  or  just  before  tip  of  pectoral.  ocellatvs,  G29. 

f.  Spots  on  sides  of  body  largo  aud  black  ;  tail  half  longer  than  rest  of  body. 

TRI8ERIAL18,  630. 
ScTTALorHiK,  (<nrvTaAi),  viper ;  64k,  snake) : 

ee.  Vomerine  teeth  bi*eriul  throughout ;  teeth  in  both  jaws  biserial,  subequal ;  no 
canines.    Color  plain  brownish. 
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k.   T.yr  Urge,  tii.<fr  iban  half  laaftli  i4 
t    ll«-»S  r*ili»f  •liori.  3«f  «..  3  in  Irwk 

;     I'm  t.'ffti  al»ut  M  l»fcf  ••  <*MI  uf  avawta.  •  »•**  to  f«  ,  m 

j).  iVrtural*  l<*f*r  titan  «  Irfl  .4  a*u«ia.  »k>  b  ■>  I1,  ia> 

•»• 
m    ll*a*l  i.hik.  1',  I*.  i%  la  trwna  ,  |p«turaJ  a  liliU  Ua«*#  ia*a 

a* . • • r- ««  «ai 

4a    K«i»*iuall.  ." ,  In  •■•out     (ill  <i|«niac*  n«rr*#a)  ,  anfe-tv*  a»a*ri.  •  a*  •  m*j 

tul«*  ;  i*t  torml  l>i»<fr  (ban  *a|»  vittM  *M 

■uhtfmua  CRYPTOPTERUt.  Ea«|- 

•«*.  OPNII  RTHIN  rtJCTirtr*  i*a«» 

Teeth  of  upper  jaw  in  'J  or  3  aerie*.     Mandibular  teeth  not  '|«ita  «*» 
aerial,  tome  in  front  funning  a  «vc«»nd  aerie* ;  doraaj  and  anaJ  fta*  data** 
pearing  for  aotue  diatanre  l>e  fore  their  termination  near  end  of  t*ul.  pa* 
torml  fin  well  developed  :  doraal  fin  eommetiring  at  a  abort  diatanea?  a*k*a4 
and  of  pectoral :  tail  J  of  total  length;  rye  of  moderate  al*a> ;  *Wit  «■/ 
month  of  moderate  width.     Coloration  uniform.     (Kaup  per  t»i 
Caribbean  Sea,  at   1'uerto  Cal»ello.     ipmmcim*,  a  peck  led  ;    nrpa,  b**ai 

<V|n#npamM»«nMfMr|...  K*i  r.  Aal«-  llamt>.  Mm.,  n.  pi.  I.  ft«    2.  lft-4.  P««r1a< 
0»lnaffcji r— t*+y,  ««r*Tiica.  «'«l  ,  tiii.  i<».  I«7o.  Joan*  a  I>a»i»,  L  t  .  * ?» 

8ubff«nua  OPHICHTHUt. 
•ft.  OFHM  HTHIH  Hk\  AX*K**ltt  (»l*«fa  ******** 

Tee  til   of   ti|>|»er  jaw    in  'J  or  3  aerie*  ;    lower    teeth    uniaerial .    in 
teeth  nearly  <>r  «|utt<«  uni«rrial.     Snlra.  of  ImhIj  with  one  <»r  more  am**  ».f 
large,  round,  Mark  Mpot*;  brown  :  head  with  numerous  amaJi  ilark  aj»»u 
and  longitudinal  fold*  ;  a  *en<'*  of  large,  round,  dark  aj»oU  along  t  J-e  a.oV 
the  interspace*  an  wiilr  a«»  the  «pota;  another  aerie*  of  alternate  •ai^r 
■pota  along  the  hark,  and  another  along  the  aide*  of  al*domen     fbt  i#l 
low  iah,  dot*al  with   a  •mtu»h  of  brow  n  *]Kita  along  the  edge  .  eve  !*,•£» 
looking  upw ar«N,  1  •  in  nnout ;  t«-*-t h  moderate.  tht»ae  in  front  of  up)**;  ,»w 
aoniew  hat   canine  like:    |H*«»toral    lm  well  devrlo|ied,  tta  eitrrfniti   Le*ri« 
op|HHiite   to  the  oiigin  of  thr   dorsal  tin:  tail  longer  than   re*t  ««f  >-«ii 
Wt^at    Indit**.  upi'.neiit  1\  not    (on.nntii.  and    not    lately  taken   ontaid'   *•( 
Cuba.      It  i^  pont.il.lt-  ti;.»t  tin**  «*p«<«  !«••»  m  the  triii*  t>j>kuktkm»  «»/■•!•,  t'Ut  \Li* 
i«b*ntifi<  at  ;oti  .**  not  .  «rt.iin.       fcin  «im«'  »••»,  li\  mg  at  Havana-  • 

»\'j.m  in  fun    .     i'  •■  ■    \\    :  ,  ■     ii  »  i    If  •  t    !*»•      t*'-   «•  t   !•■•* ,  no  locality 

t  M-t  «■  i    :  - »»  I  in  «•  •    -,  >,  _  t»    t '   •     .•?  •  w    ■    •    hi  •      n.»il.  il*b(>  i  «tt»i  •  >»•  **.*«• 

a  M.  II •  !•  r.  i  •;•      .-      A-  ■»  .«•   ••     ••■!'»■».■     ,    t  V 
/•«  •■••  i .'  .  I'ftkit »    I'  '    !'■   :.»«ll:«'    \.»:     j       ".'»■-    I "•*".  Havana 
Jl/w  •%!**•    ii «»  ■■«•  I!     ■    i  •«  •»  'iMi'ik*).'    I         i>t    i"»-i    a*?-r  I'ftia* 
f  »<)  \.^  -.  /"   '■«    •      «!i       1.  .     •    \-  ■■■  .  !»r    Sv.nnam      »Mrr  Hi  -«.  1 1   1M 

f  .V«i'  t •  i  «i  •  ■■     -  ,  i  •  . .  i  i  S;;r   nam        »'••  r    ■  ■   •..••••#     i  *  <   I  »r I  rt  t  ■    it,!  i,  »•« 

Hi   -  ii,  j'    1    I 
#/^r;-»      *'^s«..       ■•  •    K »         \\        •.  •    •  >>    locality  unknown. 

frm.  ■".-•••»  ■  .   .    |*   i       !.;■••       ii    .   "    :-T    Cuba 

f  i  ill*  Jft/iv*^    •:•"'     •-•     I"    ■.      l.-'-r*     •  t.     *,!**•* 
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627.  OPHICHTHUS  BETB0PINNI8  (Eigenmann). 

Sides  of  body  with  round  whitish  spots  between  darker  areas ;  color 
light  olivaceous,  with  about  20  oblong  dark  blotches  along  the  median  line 
of  body  and  tail,  the  interspaces  between  these  each  a  round  pale  spot 
about  as  large  as  eye.  Dorsal  inserted  \\  length  of  pectorals  behind  the 
tips  of  pectorals ;  pectorals  2\  in  distance  from  snout  to  their  base;  eye  1\ 
in  snout,  equal  to  interorbital  space ;  cleft  of  mouth  3  in  head ;  head  9  in 
length;  gill  opening  5  in  head;  maxillary  biserial;  mandibular  teeth  uni- 
serial ;  vomer  with  about  15  teeth.  Snapper  Banks  off  Pensacola.  Close 
to  O.  ocellatus,  but  the  dentition  different,  (retropinnis,  having  backward 
fins.) 

Ophichihg*  retropmnis,  Eigekmann,  Proc.  U.  S.  Nat.  Mus.,  1887, 116,  Snapper  Banks  off  Pen- 
sacola.    (Type,  No.  38054.     Coll.    Stearns.) 
Opkichtku$  retrophmi$i  Johdan  &  Davis,  I,  c,  630. 

Subgenus  MUR/BNOPSIS,  Kaup. 
•28.  OPHICHTHUS  (HJTTIFER  (Bean  A  Dresel). 

Teeth  in  both  jaws  biserial ;  the  teeth  of  the  inner  series  sometimes 
small  and  turned  inward.  Vomerine  teeth  in  one  row  ;  anterior  teeth  of 
jaws  or  vomer  sometimes  a  little  enlarged.  Dorsal  beginning  behind  the 
tip  of  the  pectoral,  at  a  distance  equal  to  diameter  of  eye.  Head  2|  in 
trunk,  4}  in  tail ;  pectoral  fin  shorter  than  in  ocellatus,  3|  in  head ;  eye  li 
in  snout ;  cleft  of  mouth  2£  in  head.  Color  very  much  as  in  ooellatus,  but 
paler;  rather  light  brown  above,  pale  below,  with  about  20  round  pale 
spots  along  the  lateral  line ;  lower  jaw  and  throat  rather  pale,  dusted  with 
brown  dots ;  pectoral  pale,  with  a  dusky  border ;  a  line  of  small  white 
spots  across  the  occiput,  and  a  shorter  but  similar  row  on  each  side  of 
head.  Snapper  Banks  oft*  Pensacola,  Florida ;  close  to  O.  ocellatus,  the 
dentition  the  same,  the  dorsal  farther  back,     (gutta,  spot ;  fero,  I  bear.) 

Ophichthpt  gutt[fer,  Bean  A  Dresel,  Proc.  Biol.  Soc.  Wash.,  1882, 100,  Snapper  Banks ;  Josdan, 

Cat.  Fish.  N.  A.,  53, 1885.     (Typo,  No.  32647.    Coll.  Stearns.) 
Ophichihui  guttifer,  Jordan  A  Davis,  I.  r.,  630. 

629.  OPHICHTHIS  OCELLATIT8  (Le  Sueur), 

Teeth  in  both  jaws  biserial,  those  in  front  a  little  enlarged;  vomerine 
teeth  in  one  row.  Dorsal  fin  beginning  over  or  just  before  tip  of  pectoral. 
Color  rather  dark  brown  above,  lighter  below,  with  about  20  round  whit- 
ish spots  along  the  side,  averaging  more  than  half  diameter  of  eye;  dorsal 
fin  commencing  over  or  a  little  before  tip  of  pectoral,  light-colored,  with 
a  narrow  dark  margin ;  anal  light  yellow ;  a  row  of  small  white  spots 
across  the  top  of  head,  sometimes  coalescent  into  a  band,  and  one  or 
more  similar  but  shorter  rows  on  each  side  of  head ;  pectoral  decidedly 
dusky  ;  jaws,  throat,  and  chin  dusted  with  brown  dots.  Vomer  with 
about  15  teeth,  the  anterior  inclined  to  form  a  double  series;  tail  |a 
bead's  length  longer  than  head  and  trunk;  head  2$  in  trunk;  eye  If  in 
snout ;  snout  5£  in  head  ;  cleft  of  mouth  2i  in  head  ;  pectoral  2f  in  head. 
West  Indian  Fauna,  south  to  Brazil,  north  to  Pensacola;  rather  common. 
(ocellatu8,  with  eye-like  spots.) 
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Jfhr  •».  j  Am  ...//if.*,  t.r  "»'  r«  «,  I  ■•im.    A-     Sal     ^i    1*1.  iU  .  •  .   |«£L     \  m    tt     t     ft*    :     W. 
America. 

(ApAwarw*  'iMiyit,   V*l  1  «■  ||tj«t>.  If*  I»  'tfl  Irf 1.1    V  >•      \a»r     Mi  Ml       I*  «•*      |        11     *4  :■*■ 

<^j*Ki/A<k*  •-■fluff «,<•■  ^thii  ,«  ■•!  .« 111    •.»    !■"■■   J   ii  i«   &•..!•■••    *i».|Mi,    -   ■    l«. 
H*n~l"vktlp  -*W  ■'•••.  «•  -f-f   lllitvl*'*     I      ■»    Nat    Mim     !»"•    I  ■ 

•so.  opnii  nrmis  tkiokkum*  *.«; 


Taetli  in  Initli  jaw*  iiiimrrijil,  thr  antrrioi  nmrr  or  lr*a»i«Iaf  £•**       -«*• 
in*  t«*«*th  in  our  mw .     \U*\\  imk,  thr  t»ii   I*  t m*« •  thr  >t.^iL  ■  f  »*•» 
ami  trunk:   hrail  ilatti*)i:  mouth  1»m»«l,  it«  «mUIi  a«gr>ai    •*  •!■•'*:-■ 
between  the  noMriU  tir  ;m  intrfotiutul  *parr ;   jjill  ot,M-n:ni;*    «#-r*  r*      «< 
M*|mrat«sl ;  ilor«al  hn  In-mtmini;  a  littlr  lieftirc  tip  of  \*<\"i*\      £.**•:  Z§    ■ 
trunk,  "»i  in  fail :  |m<  turnl  tin  JS  to  :»J  m  ln-*il.  sImmii  r>|ua'.  to  !..•»?    *• 
cleft  of  ruouth  'J*  in  lir;nl  :  gill  ««|M'iiiii|s«  !#*••  than  «u  r  h»-f  thr  |«*vn,« 
Iraa  than  eye,  1*  in  i»tlimu*:  r\r  ]•  m  -in  ml.  iff  tn  rhfi  ..(  n,..*i**      umi- 
rather  atroiig,  one  or  two  in  trout  i»f  iip|*T  jaw  almipat  «aiitXir      *»     i   m 
rrille  twth  ntuull.     t'olur  light  hrown  :  a  row  of  rath*  r  ;»i*-  •-.  .«...  •    a*  a 
blotches  ai»o\e  the  latrr.il  line  :  a  M-iim  of  Miiall*  r  »|M»t«  »»i.  rvl.  •  «&• 
dorsal,  alternating  with  tin*  large  Mot<-he»;  a  *<•«  of  •uttinar^.r.*.  •»*..• 
aloug  the  ilornal  tin:  anal  tin  plain :  top  au<l  M«lr«  of  head  «itL  t..*  »• 
n|M»ta;   in  adult*  ;i  f.imt.  du*k\   ahade  arrua*  thr  |«*-«-i«>r«>l  .   .-•***  j .»••-• 
pale;    longitudinal    wrinkle*  «*n   throat  «-oii«pu  uotia.      I*a« .!.«    *.**•: 
Tropical  Aiiinua.  luthn  i-omiuoii,  from  Li«m  California  t«»  tt««  ••a>.a|.a 
go*,      i  /!■•■« rui /i«,  t  lin-t-  ruWnl    » 

Jf«r.*»  j  .^  i ■  ,fr%-,  ,1,  K  »■  i .    \;  ■-!■•.  1:    I* '■• .  Fat  ific 

llr'i-t  i.  MU«  ■!.'..■  -.       \         ::.!':■       \       N  •'     «  »    !''      *  .  I  ■•»     4*'     I    4  m     •>     .  -  a        ■■ 

i»f  !,!•«■  •%• .   .*'»n ,>,«    i  i  ■  •   r*        \     n  it    »      ii      ;••.    ••.d,i«tt-M     «*••>•    '    ■■  • 

#ij.*i  *.?**■  ■»,.■*»    i   h-  »»  v  !'•  :  i  m  •  -.    r-       t     »   s  ,•    m  .»     :•»  ■  wi'i-  ••?!  i'  :     mi 

pa£om     \     i-  ,■  %•  .*■  »:■».■"  J  *  J*     ^      *'••.■      •  %■*■-•• 

"J  %•   »-'*jy»  '■»••■• ■  \  ■     i  i      •    .1      ■  ■■         ■     '  ■  "         -■  i  i  i  -.    |'«.   :    (      -•*••>!« 

J    h  I   i  %   .1   •  1 1 1  i  I  I.  T .   I " '  I       «•    N  .  •     M     ■         •*       I    *      .'    I.O   I'llllii'.  •■  •■  ■• 

"|U'VU«f>ii"i.'i>    J    n     in    \    l'\  •     1 

S.i'.  ,.r: .  .%  SCYTAl.Oi'HIS    h»* 

ASI.   MI'IIK  II  fill  S  <i<lT«|H||    •  •>•!   I:  » 


"»i  \ 


Im'IiiIki  Ii i  . <  1> t ! t-  •  > t  j ••  •  :••::«.     •!.  i:-  •  it  i   «■!  ^.. .  *>]*•  riii.^j  •  -i'».i    !•••■•     .       -    : 
i*4thiiiii*( -•  in  tl.f  ]•«  •  ••>:  ii       ••..-.  i    »-:-.-a  i.   :i'-n\i  ,!*.«•  i  •  !i-:.»t  -         a    •*  i 
innuiiifr.ihlr  '•!■»■•*  ti    |<<    :i!-   ■■!.  .i    ■•■  II"1-*  :»i.  i>ronii«l  .  I^jJit  %•■  ..•■«      ■»      » 
]M*4*tor.ii  «ln**ii.\ . 'lat  k    i."*.^  t  hi-  Mp|-«  :  •-•l^i- .   io^ii;.*^   «:!l»:.«k.   :.»■* 
in^">:  <lor<>.i!  aii-i  iiiui   t.n  *:.iii*«Iiii'r:.;.  w  :th  ilark  niargin* ;  |hp;«*.&  .  *•• 
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and  head  conspicuous.  South  Carolina  to  Rio  Janeiro,  generally  common, 
especially  about  the  Florida  Keys  and  Cuba.  The  variations  in  the 
length  of  the  trunk  and  tail  have  given  rise  to  various  nominal  species. 
One  of  these  (macrurus,  Poey)  with  the  head  and  trunk  1>  to  2{  in  the  tail 
instead  of  li  to  1$  as  usual  in  gomeeii  may  be  a  tangible  variety,  or  possi- 
bly a  species.  (Named  for  Dr.  Ildefonso  Gomes,  who  cured  Castelnau  of  a 
dangerous  malady  in  Rio  Janeiro.*) 


Opkimnu  pometii,  Cahtklnac,  Anion.  Amor.  Sud.,  84,  pi.  44,  fig.  2,  1857»,  Rio  Janeiro. 

OpAimnu  ckrtftp*,  Poky,  Memorias,  n,  321,  1867,  Havana. 

Orydomtickthf  brackifurus,  Poky,  Synopsis,  426,  1868 ;  and  Poey,  Enumerate,  u,  155,  1875,  Ha- 
vana. 

QxfodcmltcXtkf  manrtnufy  Poky,  Anal.  8oc.  Hist.  Nat.  Esp.,  254,  1880,  Havana. 

Qrydnmtickthyt  /iW*tfw»,  Poky,  Anal.  Soc.  Hist  Nat.  Esp.,  254, 188U,  Havana,  (name  a  substitute 
for  brnchymntf). 

Opkirklkp*  >jom*sii,  GCntbkr,  Cat.,  vm,  60,  1870. 

O^ttdMas  cary»ijMi,  Jordan  &  Gilbert,  Synopsis,  898,  1883. 

Opkidtikns  pomen,  Jordan  A  Davis,  1.  c,  632. 

•  6S2.  OPHICHTHUS  ZOPHOCHIR  (Jordan  &  Gilbert). 

Dentition  as  in  O.  gometii.  Pectoral  longer,  2  to  2k  in  head,  longer  than 
the  cleft  of  the  mouth,  which  is  2±  in  head.  Tail  very  nearly  twice  as 
long  as  rest  of  body  ;  snout  rather  long;  interorbital  space  narrow,  less 
than  eye ;  nasal  tubes  rather  long,  flattened,  the  edge  uneven ;  dorsal 
commencing  over  or  in  front  of  the  middle  of  pectoral ;  head  2\  in 
trunk ;  head  and  trunk  a  little  more  than  half  the  tail ;  pectoral  fin  2\  in 
head ;  eye  1£  in  snout,  \  greater  than  interorbital  width ;  gill  opening 
less  than  eye,  li  in  isthmus.  Color  brown  above,  light  yellow  below; 
opercular  regions,  lower  jaw,  throat,  and  pectoral  dusky  ;  dorsal  and  anal 
edged  with  black.  Pacific  Coast  of  Mexico,  Guaymas  to  Acapulco; 
rather  common.  Close  to  O.  gomesii,  but  the  pectoral  longer.  (C<^°f, 
darkness;  \ltih  hand  (pectoral  fin).) 

(tyhickihys  zitphockir,  Jordan  A  Gilbkrt,  Proc.  V.  8.  Nat.  Mu».,  1881,  347,  Mazatlan.  (Type, 
N'u*.  2S2SO,  28277,  29220,  and  20230.  Coll.  Gilbert.)  Jordan  dc  Gilbert,  Proc.  U.  S.  Nat. 
Muo.,  18*2,  623. 

<)phkhtk%u  zophochir,  Jordan  A  Davis,  J.  c,  633. 

63S.  OPHICHTHUS  MAGNHK  ULIS  (Kanp). 

Dentition  sf  O.  gomesii,  but  the  head  rather  long,  1}  to  2\  in  trunk.  Tail 
long,  about  2$  times  length  of  rest  of  body ;  pectoral  2$-  in  head  ;  dorsal 
inserted  over  middle  of  pectoral ;  gape  2ji  in  head ;  head  1|  in  trunk ;  eye 
about  2i  in  snout.  Blackish,  paler  below ;  dorsal  and  anal  yellowish 
brown,  dotted  and  bordered  with  black.  West  Indies  to  Brazil v scarce; 
our  specimen  from  Aspinwall.     (magnun,  great ;  oculu«y  eye.) 

BcytnlaphiM  magmocvltt,  Kaip,  Apode*,  13,  f.  7,  185ft,  St.  Croix  ;   Brazil. 
OpAi-AiAr*  ma$*»*c*liA,  (JTnthkk,  Cat.,  vm,  «♦,  1870. 
Ophicktkw  magnionduy  Jordan  A  Davis,  /.  <\,  633. 


•  Je  dedio  cetto  e*i*Te  n  M.  le  docteur  Ildefoni*o  Gome*,  com  mo  tin  temoignage  de  ma  recon- 
nsisamm  ponr  lew  solus  dfointcress&iqii'il  m'adouneH  a  Rio  dy  Janeiro  en  concurrence  hv»t  mon 
ami  le  docteur  Weddell,  pendant  la  daugereuse  maladie  dont  j'y  fas  atteint  (Francis  de  Castel- 
nau). 
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Ml.  OMH  HTHI  *  fAftlUV    ft*  b.fy|*«i 

Drutitioti  (in  in  ".  ;/«i«*  »ii.     K\<»  amall,  a  Unit  .'t   in  •ii«*nt     £  .     ■•?•*. 
ii)£n  not  \rry   with*,  approach  tug    nearer    tojfi-tlirr    tl»*ii    u«u*:     \   -i« 
geuim,  atitrrior  nostril  with  an  t'lon^at*  tapering  tul«-:  !»«-•■!  .'    :.  :•■.:.#. 
clrft  of  mouth  -i  in  U*'*t\  ;  i->«*L't  in  aumit ;  perioral  Jt  >**  ***iaJ     •■■  '»*    *  & 
rather  low,  rotiuiir tiring  alM»\r  ]M»ntrrior  tlnril  of  |MTiora!  .  !*     i«  »»  •* 
long  a*  rr*t  of  \mh\\      Coloration  iiinfurni.     iittinthrr        <  u»«*  t»-  Il-ai 
not  common.     \  part  hi,  lik«v) 

r^>Ai«MriM  jxiriiw,  Iti-iimi*  V  \   ■  *»».«•  l.r»t-<ia  A  T"lf--f,  |o..   I  Ml.  West  ln.f.«» 

l^tfiUky  ;-»«.-ir  ■»*■.    I'll.    l:«  |- M    ri>,  II,  .*'•'-.  {'I      1.  ft«    '..  Iv*.   C«*b«     •«     »•■••        «t      • 

»■,  1»7«» 
<iyk*ktkf  i-ir\iut  i^Nriim,  !'■(  ,  \ni,  '■•.  t"7" 

ttphuktkma  j*im/m.  J<  HI' AN    1   I»*»l».  /    ■    .  t.\| 

184.  MYSTRIOPHIS,  Kaup. 

Jfjifri  1'*m,  H41  1.  A|»-l'».  I".  I* "■« ,    '  «r.'Jar«*>. 

<Yi4if<pM,  Ktt  r,  MliAiill.  N4i'ir»:««.  \  •**>iu  ll«nil<urc.  i».  I..  1"«       ■  ••».   - 

l^At>i*«i*t  Kai  :,  Al  tuAinll    Nittir    Wrrm  |l»inliiirtft  i»,  II,  I"*".    •*■*•  »•»• 

|fa.Ti-f"»)>4»«,  r»Ei,  Ui|-«rt  !»■■.  it,  :  I,  l*T.  iiMf.(.i#> 

Thin  ^miN  contain*:  tlnr**  or  four  *|h»cic«  of  M*ck  «|-»tw«i  »•••  <!.* 
tiu^uinlitNl  from  ophu  hthut  liy  the  prrfwiire  of  »tr»ui;  ran  ;!»•<•  .:.  •..■»  .»'(• 
mouth.  The  \oiiirriii«'  twth,  a*  in  opkuktkm*,  art*  »tnaM  »i»«l  r.  i#»l  7  .* 
•|KH'im  differ  roiiMiieiaMv  fmui  each  other  am!  all  ar«*  neAii\    r» !»:••:  ;■ 

■  lU'h  l»|MTIe«%  of   <>phu  hthti*   a*    friarriufli  ami  Aur  tlffM'  «•!■.      7  !*#«  \  » .  ■«.»  *.-      r 

afMil^UiMl  to  My*tii4,phi»  m  tht'trl'oir  iloiihlftii.      Ihif  •  •,*•«  in»  !*-.■■•. ^«   :      -.  .* 
mil'^riiiiH    hit  /1 1 . *y . « 1  * .      t      \i|i«-r;  .  up|»rutaii<  •■   .  iii  »!».■!    !!.»      »»•»■• 

nuiro^fil    foi\t.ini*,   !k>i    t\  |i.iihI<  <1  at   ti|».  -        .  »  «|--.:.     ;■■ 

fonn  of  t  ti«-  *«iii>iit   :i.   M    f'tt'l.ttw  :   "■.»..  «imL«-  • 

b.^tct.^%  bCH!OI»SIJi    K*   ; 
«li.  ^lNTHlorills  |NTIKTIN<Tt«%   I;.  ».»-:--. 

.law**  iiarinw  .iin!  tint  t  \ji.hm1imI  al  tip       Voin«-iiin-  tr«-tj.  ••.  ^;..  •  »»- 
om*  !••  tlilff  ■»•■!.•«•       I  i-«t  !i  :ii  \.\\\  •*  )•  •«■!  *al  .    l»ili^  C^tul.r*  ::.  J:-.-.  .  ■  {     4  «  • 
OUl«-f  tfith  •■!    tj|i|ni   j.i«    nr.t  ■:jai,   »<iini*  fif  llit-tii  r^tt.iit  ;    .•■::.  rt    :  •    :»• '. 
Ill    t^<>   •»«'!;*->.    *  !i«-»»-   Niiti.i  |  in  ••<»    p.irtlv    •  oaif«M'iii^     <mi|ii«  t  •!:  •  « .    \  »:      .■• 
/i/»r.  |«.im!>    «L  .  .<1<  •!   .1.*  •   : : .  1  ■■«•    .   low    r  j.i%»  fnjirt*i'l\    in* '.i*<lr-!  .    ;»•  :    ** 
till    alio*)!    .'•    .1.    l.t-.o!  :    I. ill    .1    il'.llr    !«»mjri    tit.lli  Iml  «if  ImmIv   .    «}.>r*ai  i 
lii«'iii;ii^    )"-iiii.«l    l.p    i»t     |Hit<tr.il,    ilmt.ilK  i*    i-«|U.il     to    .iImi  it    i»  :  ^".:       .' 
haiiii* '.     i-ti.ii.ti*    •■•!  «i.*l    l«»    •     tii**    jjill    i>|»«'iiiij^».    <Ali.<h    *ri-    ^Arjr.  •     -• 
to^ftlit-i.     .i:.<1     *  .'■  i.tti.oi.    aiit*  n«»r     in     |Mi;«itioii  ;     ln**\     L*?     *.«■     .         1 
trunk:    •■»,•■  -!■.»...   !•   r..  *j    :;  »i.«nit  :  h»|k«  l'i  in  Krao"  .  ■in-ut    >  .      ■.  •:: 
of  Iiioiitl..   T   ;*.    t.<   ol        I'.iir.   '':»«!,   a)Mi\i't   p.ili-t    i^r^i»w  ,   *  >\r     «  .•  .    j  * 
ri»w*«  of    !:«r^i    :■•:.:. «l  ••:    •>..»'•■    I»la*  k    »••••!■».    tin*  ii|i|wr    !«•■*>    «    •'•«-   t>     :    ■ 
ilor^al    tin,   lL«     '.••■a»';     :<<^    I ••-,...%    tin*   Literal    luir ;    l*o*i<l«*»    1  .♦-»*-   *.  •  /■ 
niualltT  «»|»«it-.  .1  -..  l.!.i»  '».  ;    i.»  !•:  .1  lit t !•■  il.»: k«i  than  tl»r  !-«•!>     v  r  ••«*.• 
Niuaiicr  ah«l  1 . "i : : .«* :«■-»-.  -•■!!■■■  !.ir^«  ■  «■:  •  i  !■•  !••«  r\«-  .   <h>r<»ui  a:  •!  -••  a.   « 


1-  ".  '   r     t !.*■■.  1      '!>.      j-  I    •  .:.  r  ■    ti    -  j    -  .|-  *»•  !!-•     J   r«:    .•  a««i  t 

>.  '.:i.  1  •  ;      •  ;■    !    :a:      ■■  ■     •!     :    :  m.  t   l.     •  a;  ;**r 
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dark  borders  formed  by  spots ;  pectoral  black  at  tip,  tbe  remainder  more 
or  less  dusky.  West  Indian  Fauna,  north  to  Pensacola;  rather  common; 
variable.*    (inter,  between ;  tinctus,  colored. ) 

(ytawwi  mlwtin.hu,  Richardson,  Toy.  Erebus  A  Terror,  Fishes,  102,  1844,  West  Indies. 
Ojfkimnu  mtgillatuM,  Richabmox,  Voy.  Erebus  A  Terror,  103, 1844,  probably  West  Indies. 
OcOyu  sasjrn/er,  Kaup,  Abhandl.  Wlss.  Yerein  Hamb.,  iv,  2,  12,  pi.  1,  fig.  3,  1860,  Puerto 

Cabello. 
Omftr  asortfar,  Pen,  Memorial,  ii,  319,  I860,  Cuba, 
tfrfcjdsffcss  Kkneider\  Stkmpacmmm,  Ich.  Beitr.,  Tin,  66,  1879,  Br  axil. 
Mtrwkmopku  mortiax,  Poet,  Repertorio,  ir,  262,  1868. 
OfkieMtkfpumcttfer,  GCNTHsm,  Gat.,  66,  1870. 
OfktekOtf  tafcrtiacfas,  G Cirrus*,  Cat,  vm,  67,  1870 ;  Jobdak,  Proc.  Ac  Nat  Sci.  Phila.,  1884,  43; 

Jobdaw,  Cat  Fish.  N.  A.,  63, 1886 ;  Jobdam  A  Davis,  I  c,  635. 
Qvtalopm*  ssoniac,  Goodk  A  Bran,  Proc  U.  8.  Nat  Mas.,  1879,  344. 

185.  SCYTALICHTHYS,  Jordan  &  Davis. 

Srpa*f»dUfts*,  Jobdak  A  Davis,  Apodal  Fishes,  636, 1892,  {miunu). 

This  genus  contains  a  single  species  allied  to  Mytttriophit*,  but  dis- 
tinguished by  the  presence  of  movable  canines  on  the  vomer,  and  by  the 
very  short  tail.    (ctkvtqXti,  viper;  Iffi'd  fish.) 

ASS.  SCYTALICHTHYS  MICRUS  (Jordan  A  Gilbert). 

Vomerine  teeth  in  one  series  of  about  4  slender  depressible  canines; 
tail  very  short,  much  shorter  than  rest  of  body.  Dorsal  fin  inserted  well 
behind  tip  of  pectorals ;  gill  opening  midway  between  eye  and  begin- 
ning of  dorsal  fin ;  pectoral  fin  very  short,  as  long  as  snout,  10  in  head ; 
snout  short,  4  in  cleft  of  mouth ;  head  depressed  and  pointed,  the  mouth 
large;  teeth  long,  those  on  vomer  and  side  of  lower  jaw  canine-like; 
teeth  of  upper  jaw  biserial,  rather  small;  lower  teeth  uniserial;  vomer- 
ine teeth  uniserial ;  eye  small,  placed  well  forward ;  gill  openings 
small,  transverse,  inferior,  as  in  Cwcula  imberbia,  the  slit  as  long  as 
snout  and  wilier  than  isthmus;  head  4 J  in  the  very  long  trunk;  tail 
If  in  rest  of  body ;  cleft  of  mouth  2£  in  head.  Coloration  light  yellow- 
ish, a  series  of  roundish  dark  brown  blotches  on  each  side  of  body,  the 
two  series  alternating ;  two  alternating  series  of  small  half  blotches  on 
the  back,  these  coalescing  into  one  on  median  line  before  dorsal ;  head 
with  small,  dark  spots ;  sides  of  lower  jaw  spotted ;  fins  pale.  Length 
1  foot.  Cape  San  Lucas ;  two  specimens  known,  (jieiovpoc,  curtailed, 
from  the  short  tail.) 

Opktckthp  iwjtnw,  Jordan  A  Gilbert,  Proc.  U.  8.  Nat.  Mus.,  1882,  367,  Cape  San  Lucas. 

(Type,  No.  2304.    Coll.  Xantus.) 
XjSrinopJh*  mMnu,  Jordan  A  Davis,  /.  c,  636. 

186.  BRACHYSOMOPHIS,  Kaup. 

jfradkseomop&ia,  Kaup,  Apodes,  9,  1866,  (horndtu). 

"lAdurophtcMlh^  Blbskkb,  Poissons  Intnl.  Mureues,  Ned.  Tijdschr.  Dierk.,  11,  42,  (fypwa  =  young). 


•  Possibly  more  than  one  species  is  here  included.  Sckneideri  is  Mid  to  have  the  Tomcrine  t<*th 
biserial,  while  in  "pumctifer"  (mordax)  they  are  triserial.  In  the  true  intertinctH*  the  teeth  h re 
biserial  in  front  and  uniserial  behind,  while  in  tugUUUut  the  vomerine  teeth  are  *aid  to  be  unise- 
rial. In  sMsiBasju,  the  pectoral  is  said  to  be  longer  than  in  intertinctHA,  as  long  as  eye  and  snout. 
Our  specimens  have  the  teeth  biserial  or  partly  triserial  in  front.  Probably  all  belong  to  one 
species.    If  two  species  exist  they  may  stand  as  uOertmcttu  and  jmncn/er. 
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Til  in  ^I'liti*  ilifliT*  fimn    .1/jyffrnf/iAic  rhirll}    in    \\\*    y\%~*+\.tw    •  f  •      .1 
•pirimu*  fuller  of  papllhi-  <m  tin*  \\y%.     Tlir  \<>nirrn.r  f*<rth  *r*  « *:    i.«  * 
ill  S< ytaluktkyi.     S|m-«u«*  KaM  Imlian.  nlm  li«*in£  irrorilM  1t**ti*  m\»   ■  ** 
pagoa.     1 .4,irj|ir,  vlmrt  ;  *v-mii,  ImmIv  :  ".<>•*  .Miakr  • 

•97.  BUM  HIMIVIM'HIH  (KIN  IIUILMI  *    ft 

Teeth  unci)  11  ;il   in  m/t<;  ma\illan    Irrtli  in   a  ilntilili    !■•«     \h-~*      *  ■  - 
illlirr  tnw   Bt  mn^cr  ami   le**«i    numi'luim    than    tlir    HT.trr  .    »..••■   :.•     i 
niamlihulur  tcrth  ummtihI.  largi'  raiuiM*   Irctl*  ;  li>  «•!  ■>   :i.   ti".:.«     • 
citmiiclv    dhort   ami    ratlirf  !lattrnr«|,  nrarrrl\     t  «:>-•-    *•    I«.f  »•    *•    >    ■ 
which  i«  nmall  ami  »»it uatnl  in  tin*  antrimr  ninth  of  U.r  l*t,f.        ' 
hikail ;    \rrtiral   tint  moilrratrly   wrll  ilr\rlo|.r<. ;   d-Tanr*-    i^i«r- 
origin  i»f  iltiihal  I'm  ami  Kill  fiprmni;  'J\  in   hra4 .  |ir«i"ral  *t:  * 
longer  than  tail.     lrp|«T  part**  hrowninh,  iniiiiii«-l>  ilot t#«l  «  . ; :    ■  ■*  ■  ■■ 
a  M*rit**  of  lilark  |".n,,»  along  tin*  lateral  Iinr,  Miturt:iiit-*  a  •ah.!  • 
arrufcft    t lit*    ore  t  put.     >  ( > nut hc-r  >     Kant    lmln*«.  a  <|»rnmi :,    r»«  <  :  :»•- 
(junthrr  from  tin*  (lalapagoH.     iitucm/Winm",  like  a  ifi^-lilr 

ii|tli.n,l,.'..,Jik<.>  UrsMTi,  l'i.    /.   •!   •»--     I.»il.l-.r    -:.   afsuf.ii..*. 

fjVu.  ■*•  ••w.^fci*  K.  ".-fii..  K  »■  1 .  A 1  -!■  ■.   •.  fi.>  i..  !•>-<,  Olalintr 

>  .(••W-j  4i>4ifA*«  fi,  •<•.  Hill*  it..  N««t     Iij-l-'ii     l».-fk,  U.  Cclcbcm 

tifKfkt-  *■  •  ■..-..fi.'iiii.i.  i;i  «:i'in.  i   if  .  1 11.  1  I,  '-?•- 

IfriM  4y»i**H>|-4ia  c»  -£*/**■»■■    J    ■  !  »*.  A  lUin,  J    ■   ,  •  .I&. 

SuhiTik-r  I'nLcX'KI'HAM 

Tlir  rh:iriCt«'r^  «>f  till**  i;iimi|i  »i  r  ^m-n  nfi  |i.ii;f  .U'»        lh:r»    \x:i       •  •»■• 
HOW   ri*<"o^n»/vil.       (  v«'-<  .  <lf'fVi-tl\(*  .    *>>.;'■.   head 

Kannh  I. Ill    MI'K.l.Mli.l 

1  I'lIK    Mull  \*.  ■*. 

Tin*    VuriMii'/.i  ri'|i:»*«*'iit  tl:»-  iim*!  ilc^i'iii  r .«!••  I\|n-  ■  1   •  •    •  »■■    '  i  •     •  • 

'•ki'lt'tnii  1*  •••iijft'iin"  !,  :»n«l  t!.»\   .Hi*  <lti'il»tlii-»  t  h«-    Iji'Ii.«!    -.    ■        * 

tin*  tin iii-  t \  |i!i-  il  !.*!;•■*  1  :«-:u  w  l.n-h  1 1.«-  •••  "•  1. iw  •!•  •■■■  :.■!•■•!        1  ■  ■     ■  •*■ 

11:1!  i  h  i:.u  tiM-  i-f"  !?!•■  Iiniilv  an-  tljii«  -l.ittil  !•>   I»:    it.": 

I "  ■  p  'n  1 1 « ■  1  •  1 1 : 1  ]  •  •  - :  •*    A|""l.i!«    with    runir    !.«-:i'l.    In'l".     «!•  -.  «-!«-|»>.i     .  •  -  -        fc- 
a|»|«.  1i.1t  in.    l"fi^    iiii'l     «  :•!•■     ••!  !:im*:il.    |»ii-»T»i  :i»r     fn.ixii!  •••      \<%        —      * 
t •■••  r  1 1 .  ii.imhIi-!'.   i.iti-ra!    l»i.i?n  hi.il    .i|>**:(nri  m,  il  v  •■!•■:!*•: ;..     .  «■■•      .  • 

|m  •  tn!  :ii    fli^  >t\*i:<.tll«       »n|i|iT»'»-f«l.  nt  .!.■-. t  »«    «k  1 !..  I  ■•*'•'.•  ''       '  "•  j. 

fh  >.t I  -I  !-.  .ii.'l   \ «  i ;.    1  :ii|»  ■  :■  •  *   li*  1  i.i  !.i.i!  •>k*il<'t>>!.     ■■»  ;t  I     t  :■•     t 
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family.  The  remaining  species  are  referable  to  ten  or  twelve  genera, 
most  of  which  are  found  in  America.  About  120  species  are  known. 
The  MurmuUr  without  fins  are  the  simplest  in  structure,  but  their  char- 
acters are  those  of  degradation,  and  they  are  farther  from  the  primitive 
stock  than  such  genera  as  Murctna  or  Enchelycore. 

(Mmrwidjt  Emgyxkiti*,  (JfirrnKE  Oat.,  mi,  93-136;  order  CUocephali,  Cope,  Trans.  Amer.  Phil. 
Soc.,  1870,  456.) 

«.  Yortkml  fin*  well  developed,  the  dorsal  beginning  before  the  Tent 

b.  Posterior  nostril  an  oblong  slit ;  anterior  in  a  short  tube  ;  teeth  all  pointed ;  dorsal 
beginning  above  the  gill  opening ;  canine  teeth  strong  ;  tail  moderate. 

Enchklycosk,  187. 
66.  Posterior  nostril  circular,  with  or  without  tube  ;  tail  moderate,  not  twice  as  long  as 
trunk  ;  body  not  excessively  elongate. 
e.  Teeth  all,  or  nearly  all,  acute,  none  of  those  in  the  jaws  obtuse  or  molar-like. 

«i.  Anterior  nostrils  without  tube ;  vomerine  teeth  in  many  series  ;  lips  with  a 
free  fold.  PYTHOjaciiTHYS,  188. 

dd.  Anterior  nostrils  each  with  along  tube ;  vomerine  teeth  in  one  or  two  series ; 
lips  continuous  with  skin  of  head. 
«.  Posterior  nostrils  without  tube,  the  margin  sometimes  slightly  raised. 
/.  Dorsal  fin  inserted  behind  the  head,  over  or  behind  the  gill  opening. 

Rabula,  189. 
ff.  Dorsal  fin  inserted  on  the  head,  considerably  before  gill  opening. 

Lycodontis,  190. 
•f.  Posterior  nostrils  as  well  as  anterior  each  in  a  conspicuous  tube. 

MURJENA,  191. 

oc  Teeth  mostly  obtuse,  molar-like ;  only  anterior  nostrils  tubular ;   cleft  of  mouth 
rather  short ;  dorsal  beginning  before  the  gill  opening.  Echidna,  192. 

^*    Vertical  fins  rudimentary,  confined  to  the  end  of  the  tail  (often  appreciable  only  on  dissec- 
tion, or  altogether  wanting) ;  teeth  rather  small,  pointed,  subequal,  in  several  series; 
posterior  nostril  round,  with  a  short  tube,  or  none. 
g.  Cleft  of  the  mouth  short,  not  half  length  of  head  ;  snout  moderate,  about  half  the  gape ; 
tail  about  as  long  as  trunk.  Uroptekyoius,  193. 

gg.  Cleft  of  the  mouth  long,  nearly  half  head  ;  snout  very  short,  less  than  one-fourth  the 
gape  ;  tail  very  short,  about  half  rest  of  body.  ChahnomubjKNa,  194. 

187.  ENCHELYCORE,  Kaup. 

fibdkefjreor*,  KAUr,  Apodes,  72, 1850,  (twyrkina). 

Posterior  nostril  an  oblong  slit,  otherwise  essentially  as  in  Lycodontis. 
One  species  known.     (hyx^vCt  eel ;  Kopij,  girl ;  the  application  not  evident.) 

638.  ENCHELYCORE  NIGRICANS  (Bonnaterre). 

Snout  narrow,  rather  produced,  2|  in  gape  ;  the  jaws  cannot  be  shut  in 
adult  examples.  Teeth  of  upper  jaw  biserial,  the  inner  series  of  very  long 
and  slender  depressible  canines  ;  long  canines  not  movable  in  front  of  each 
jaw  ;  lateral  teeth  of  lower  jaw  slender,  subequal,  sharp,  and  recurved; 
vomerine  teeth  small,  nniserial,  dtfttloped  posteriorly  ;  eye  moderate,  2 
in  snout ;  gape  2  in  head  ;  dorsal  beginning  above  the  gill  opening ;  tail 
slightly  longer  than  rest  of  body  ;  head  3  to  3±  in  trunk.  Uniform  black 
or  dark  brown,  sometimes  faintly  marbled  with  darker ;  angle  of  mouth 
slightly  darker ;  gill  opening  pale.  West  Indies,  rather  common,  (nigri- 
cans, blackish.) 

Mmrtnta  tmicoior  maxUli$  eUmgatus  tertthucmli*,  inferior*  longiore,  etc.,  Ghonow,  Zoophy.,  1,  163, 
1763,  South  America. 
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M mrwma  a^t^iM,  H»N«Arifckr,  Kr»cj«l.  M»ta.  I  rata  ,  34.  |?M»  'efW  G 
Mwrmm*  «»/*«..i,  <•■<»»  .»,  <'«tal<«a«  full*-,  1*.  1«A4.  toulll  AMftM. 
>V**Vu»*  rwrirr Aim.1,  Kai  r,  A|i«lr«,  71,  Itft,  oo  locality. 
4ipmm4k~+*  mtfr*<*tti.tmrnM,  *'>>rw%  Tr»u«.  AoM-r.  |%il.  IWm-  ,  tf^n.  fjKl.  St    Mai 
f^wi^rii^f^*,  I'lXT.  Atih.  lyr   Xat.  III*!.  V.  T  .  I«74.  «?.  Hivim 
KmkAyow  «W»V*i»»,  (irwrma.  f*i  .  mi,  I  lit,  t«7«».  J<»e»«a  A  t»A«M.  '*.»■• 

188.  PYTHONICHTHYS,  Vomj. 

iyfcw-Ufcp,  Pori,  K»|»r1<>rt",  it.  2*\  1««7.  (w^mmi'. 

Thia  genua  ie  baaed  on  a  Mingle  Weet  Indian  epeeiee,  whirh  apparear* 
differ*  from  LyaxUmti*  only  in  the  entire  absence  of  natal  tab**  T\* 
apeciea  in  deep  red  in  color,  and  inhabit*  deeper  water  than  aeaal  aenag 
the  Moray*.     ( n  H^i ,  a  largr  enake ;  .^*t <• ,  flab. ) 

•«•.  riTHOXIUITHfK  «A94Jri*ftT«,  r.-t 

Body  terete,  nlim  :  the  depth  contained  40  timee  in  total  length     a** 
trila  in  a  lino  between  eye  and  tip  of  aiiout,  aliutit  aa  longaeei*.  '.  p» 
full,  each  with  a  fold;  doraal  commencing  a  little  liefore  gill  «»p**.»{ 
teeth  in  jaw*  hiaerial :  thoae  of  upper  Jaw  email  and  nnmeroa*.  elar^ 
pointed  ;  outer  row  of  teeth  a  little  larger  and  leaa  numer»oathaa  (••»» 
inner  row  of  teeth  in  lower  jaw  granular;  teeth  «n  vomer  plartama.. 
email ;  eye  very  niiiall, •» in  Miotit,  12  in  gape:  gape  3  in  head  :  head  2  >a 
trunk;  tail  21   tinim  re«t  of  body.     Color  uniform  blood -red         I'vi 
Coaat  of  Cuba,  in  rather  deep  water;  rare,     ftnnfwimrw,  blood  ml  \ 
fy&"M .<-<•/* »•  ».»v *«■•.  I'-ri.  R»|-ri-'fi'>t  n.  2*A,  |.l  2,  ■<.  7.  !•*?,  Cuba     J   •»••!!■■«-.& 

.W«r  '■  I   »l»/wi-«"i,  »;r%TIII  K.  «    •!    .   Mil     1.'^,   lO' 

189.  RABULA.  Jordan  A  I»a\i«. 

Jt.tf  •..'•.  .1    hit*    K    I»»»i».    \|--U:   F«»««    ll*i  t    I'    »    I"i«li  i'.ir.»ii  .  tin.  !■••      !•»:      *■•>      •■«•• 

Thin  genu*  differ*  from  I  \f,,<lmtia  only  in  the  rw»«t«-n«»r  mar  ft."*,  f 
thi*  <li»rHHl  tin.  which  Im'u'iiih  over  or  Iwhind   th«*  gill  t»|*-nmt;       I  K«-   ?.  ■» 

known  n|»fr:t--*  h.ivo  <•<>  littl**  in  common   that   th«*  vilur  of  th«*  •  !:*:»^#f 

which  He|t.irat«"«  tin-in   fnnii   /«oi<!'»»f<'   m  r.»th«»r   iincerfaiii         /.'I'vi*    * 

wraiiglfr. » 
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!••'»;    *  ■ 
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•  ^        r      . I     «  .:     »        «    «-4 

r.n».  it  uti  it  101  t-niuis  •••{•- 

P«»r«al  I'm  ::.*>•  !!••!  t.ir  ''I'k.  tuaiir  '-«-ut  than  gill  i»pentni:  Y\  + 
nioi|«r.it«',  nwr  ni-«!ill«-  «»!"  ^:»|»«  :  i«>\s»-r  l#*«-th  uiii%rrial,  with  <ii»mr«  •. 
front:  upj-r  \n\\i   l.:«M-rial,  thr  outer  t«H«th  nniall ;  vomer  with  •trvnc 
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canines  in  front,  the  posterior  teeth  small,  uniserial;  posterior  nostril 
nearer  eye  than  anterior  one.  Insertion  of  dorsal  1±  lengths  of  the  head 
before  vent,  much  nearer  vent  than  gill  opening.  Tail  longer  than  rest 
of  body  by  the  length  of  the  jaw.  Head  3  in  trunk ;  gape  2\  in  head ; 
eye  2  in  snont.  Color  much  as  in  Lycodontis  mordax,  dark  brown  with 
irregular  diffuse  yellowish  spots  smaller  than  eye,  which  run  together 
into  irregular  marblings ;  gill  opening  small,  slightly  dark ;  fins  nearly 
plain;  belly  without  dark  cross  lines;  teeth  entire.  Two  specimens 
known,  the  one  (No.  6673,  U.  S.  N.  M.),  said  to  be  from  San  Diego,  the 
type  from  Rio  Grande  in  Costa  Rica.  It  is  probably  not  a  fresh  water 
species,    (aqucr-dulcis,  of  the  fresh  water.) 

Mwrtma  tupuMhUcU,  Cope,  U.  S.  Geol.  Snrr.  Montana,  etc.,  474, 1871,  (1872),  Rio  Grande,  near 

San  Jose*,  Coata  Rica. 
Gfmmnikorar  aqtut-duldn.  Job  PAX  &  Patis,  I.  c,  598. 

641.  BABULA  HABMOBEA  (Valenciennes). 

Dorsal  inserted  over  or  slightly  behind  gill  opening.  Teeth  in  upper 
jaw  uniserial;  (dorsal  fin  in  figure  beginning  a  short  distance  behind 
gill  opening).  Color  yellowish  brown  with  dark  reticulations,  the  longi- 
tudinal branching  streaks  studded  with  oblong  yellow  spots ;  spots  on 
belly  large,  those  on  throat  confluent ;  dorsal  and  anal  yellowish  brown 
with  darker  clouds;  teeth  all  uniserial.  (Valenciennes.)  Galapagos 
Islands;  a  doubtful  species,  perhaps  based  on  Murama  lentiginosa,  or 
Babula  aqucr-dulcis.    (marmoreus,  marbled.) 

MmmophiM  marmorru*,  Valkkciknkes,  Voy.  Ylnn*,  Zotil.,  347,  pi.  10,-  fig.  1,  185A,  Galapagos. 
Qfwmo&orax  mormorwi*,  Job  pan  k  Davis,  I.  c,  698. 

642.  BABULA  PANAMEN8IS  (Steindachnor). 

Teeth  of  upper  jaw  biserial ;  jaw's  capable  of  being  completely  closed  ; 
some  of  the  teeth  serrate;  outer  teeth  of  jaws  thickish,  bent  abruptly 
backward  at  tip,  the  posterior  margin  below  distinctly  serrate  ;  lower  jaw 
strongly  bent  upward  towards  the  tip,  the  largest  teeth  on  the  bent 
anterior  part  of  the  jaws ;  teeth  of  the  inner  row  above  long,  slender,  and 
movable,  twice  as  large  as  the  outer  teeth  ;  teeth  of  inner  row  of  lower  jaw 
slender  (all  lost  in  specimen  examined);  vomerine  teeth  small,  uniserial, 
blunt  (slender  and  sharp  according  to  Stein dachner) ;  head  small,  bluntish, 
7i  in  l»ody  ;  tail  a  little  longer  than  rest  of  body  ;  gape  2fc  in  head  ;  eye  lfr 
in  snont ;  dorsal  beginning  over  gill  opening.  Color  dark  bluish  black, 
brownish  on  tail ;  pores  on  jaws  whitish.  Pacific  Coast  of  Central 
America  ;  a  small  species,  not  common  ;  our  specimen  from  Panama. 

Mmrxua  p<mamm*iMt  Stein  pa  oh  neb,  Ichth.  Beit.,  v,  19,  1876,  Panama. 
Bi*lrrtt  j*iHamm*i*,  Jobpan  &  Gilbert,  Proc.  I\  S.  Nat.  Mus.,  1882,  623. 
Gjtmnftthirrtw  panamewU,  Jobpan  &  Davis,  I.  <*.,  698. 

648.  BABULA  LONUICAUDA  (Fetors). 

Teeth  of  upper  jaw  biserial ;  jaws  withstraightish  commissure  and  hence 
completely  closing  ;  teeth  all  entire.  Tail  about  half  longer  than  rest  of 
body  ;  dorsal  beginning  a  little  behind  gill  opening  ;  vomerine  teeth  slen- 
der and  rather  long;  teeth  in  two  series  in  each  jaw;  those  of  the  inner 
aeries  largest  and  movable;   anterior  canines  enlarged;   outer  tooth  of 
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tipper  Jaw  hluntinh  and  turned  backward  ae  id   H   »*■< 

•hurt,  bluutish ;  eye  large:  bead  21  in  trunk,  14  in  total: 

Color  purplish  brown,  finely  mottled  with  darker,  the  mafkia*-*  !*  v 

Tropical  Atlantic  off  the  Went  Indira;  two  small  ftpr*UDrn*  r*r«**< 

(long**,  long  ;  itwda,  tail.) 

JfarmM  Um,jir*mJa,  I'lTta*.  iWlioT  HWftlitwil'bl*-,  lift,  ■&»,  Op#n  AlUitit     •  «»  ^    ^ 


190.  LYCODONTIS,  McClelland. 

If  •<*!.■  It.  «m».  r«t<utl*  Juitrn.*  Sal   Hut  .  v.  Mil  «%iii,  !•*♦.  1*^  •  •*»-«•      w 
TkrrrmJ-*^  M<<'|EI  I  A«l-. /.  '  ,  %.  N".   ittll.  IM4.  174.  <rW»«|*|*        Hwmii^m 

Afcfcrv,  K  mt,  A|*«l««.  "••.  W* .  w  '••/•ft . 

£brjr»pr*r«,  K*f  i ,  /.  «  .  7J.  I".-*  *«/,•). 

fWpvrw^fua,  Klir.f.  r  ,  ••»..  iJtih/i       j«J»«nn»/vln«t. 

7Wa»>fiA^  Kit  i,  A*k  lUruhuri;  Mm  .  N*rhtrm«*.  10,  1M#,  <m^Wi  — 

JVwwtnwufJH,  Kit  i,  A«l'ii«litilit)H'  Vim  h*  HUiiit-urg  Mu*>ani.  •"•'.  l».y»#  .  •• 

irrM,(iiiiit>,  I".  i\  M't    II- Hind  imim  ,  F^Hm,  7«"s  1*V#.  >»»*»-«•»;«•«•       -« 
■ar»M,  Jou«i«   v  Tr<>  .  Z--»l.  **■■-.  !,•  ■!*•!<  >n    1»«»,  ir.7,  <^.i4nri>— u 
Gymm*ki*+i,  iirniUMU.  •  •  !..  tin.  lUi,  10»,  i  .»«4w/rM,  «|r  i 

Thia  genua,  ait  here  uudfrMood,  compriaea  the  ((Teat  bnlk  »f  tb»  tf«»» 
■Mir,  including  all  the  iipecie*  with  nharpterth,  the body  normal. y  d-rn-i 
the  anterior  nostril*  only  tubular,  aud  the  dorsal  An  beginning  i.e.  u 
head.  J"rio«n>iui>jfjifci»  with  nerrated  teeth  ha*  been  recogm.t*d  a*  a  -limit- • 
genus  by  Bleeker.  but  the  character  in  question  diaapi*ar»  h»  «U{t»*<i 
and  HeeniN  not  to  In*  Mutable  for  generic  distinction.  The  Mnr»n  ..f  •:.  » 
geium  aie  rvti\  w  here  abundant  in  the  tropical  sea*.  «  h««rr  •«•?»  •  •-{  :  «-d 
reach  a  great  »i£e.  They  are  tin*  tuimt  acti\e  aud  turac-in'ts  •  •!  t*e  •*  i 
often  nhowmg  unit  li  puctKK'it y.  Mo*t  of  theiu  li\r  in  'hAllow  -*  i!« :  •  '■  . : 
rock*  or  reef*,     i '■*.     .  wolf:    •''•■<.  tooth,  i 

•».   T»»  tit  «!!  ■ »  t  .r. .  •n".  •   .  -.  r r «i     t«*  if.*  •  I.-  r»\  ai.-t  •    :•■  .  f  !'  •■■  *  •'   •  ••«  -  • 

»■     U-«J»   %»   ■■     u  I        i   k  !r»i.«»if.-  l  i     1-    .  r  »■  r  i   !»».-.  ,    .t-  .■*!»t    ■    ;    *   ■■■  '    »   i  •;■  •• 

Il-.>     ■   f*      if  •■.»;.,  r    ■,»il   •        «;    «  ■  if-     •  *     !«•(••■    ti  .   •;.  •«  i     •         »  i  -i 

."!  .iiii-t.      ■!    t««i  «  itt.-u*    l.iliL.  t  |«.ri  t.i%r .  it,     •  ■  A  '•    «  ■        ■■*« 

I   i<  •■*;  »it»»  .i  i.*firi  •  t  ;*  w  n.4f^  :i    *f.»:  «m.  «  (*•   'i.      ■  ■■*      ■  *  -* 
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/.  Body  mnd  tail  not  covered  with  close-eet  dark  point*. 

g.  Color  olivaceous  or  brownish,  with  conspicuous  markings,  marblings 

or  spots  darker  than  the  ground  color ;  belly  without  distinct 

transverse  lines,  marked  like  the  back  and  sides ;  tail  slightly 

longer  than  rest  of  body. 

A,  Dark  markings  forming  narrow  reticulations,  never  rounded  spots; 

these  reticulations  dark  lilac  in  color,  covering  back  and 

sides,  some  of  them  onclosing  irregular  polygons. 

poLYOONirs,  847. 

kk.  Dark  markings  in  the  form  of  rounded  spots,  more  or  less  confluent, 

sometimes  obscuring  the  pale  ground  color.      moringa,  648. 

gg.  Color  dark   brown,  dark  green,   or   blackish,  either  plain  or  with 

faint  markings. 

i.  Belly  with  black,  wavy,  transverse  lines  ;  no  dark  lines  along  dorsal 

fin.  mordax,  649. 

U.  Belly  without  black  transverse  lines ;  dorsal  and  anal  with  dark 

longitudinal  streaks  ;   body  nearly  plain  dark  olive  brown. 

rex  eh  sis,  660. 

ggg.  Color  brownish  black  with  irregular  pale  grayish  spots  of  various 

sixes;  margin  of  anal  not  pale ;  cleft  of  mouth  less  than  half  head. 

«  SANCTJB-HBMtlMt,  651. 

«c  Body  with  distinct  small  spots,  blue,  white,  or  yellow. 

j.  Dorsal  and  anal  without  distinct  colored  margin  ;  pale  spots  mostly  smaller  than 
eye. 
*.  Teeth  of  upper  jaw  uniserial. 

/.  Vomerine  teeth  uniserial ;  spots  lingular,  few,  and  scattered  ;  dorsal 

colored  like  back.  dovii,  652. 

U.  Vomerine  teeth  biserial ;  entire  body  covered  with  small  blue  dots; 

dorsal  with  vertical  bluish  streaks.  conspkrsus,  653. 

kk.  Teeth  of  upper  jaw  biserial ;  body  with  small  yellow  spots. 

m.  Vomerine  teeth  uniserial,  mostly  small  and  rounded ;  color  nearly 
uniform  from  head  to  tail ;  spots  innumerable.        miliaris,  654. 
mm.  Vomerine  teeth  biserial,  small  and  rounded  ;  color  dark  brown,  with 
yellow  points  excessively  numerous.  klaboratus,  655. 

jj.  Dorsal  with  a  blackish  border,  interrupted  witli  white  ;  anal  with  whito  mark- 
ings ;  body  with  close-set,  irregular  pale  spots.  obscuratus,  656. 
66.  Body  with  about  20  black,  transverse  ring*,  about  three  times  the  breadth  of  the 
interspaces  ;  tail  a  little  longer  than  rest  of  body.  chlbvastes,  657. 
RiODOMOPHts,  (vptMP,  saw  ;  o£ov«,  tooth  ;  6<£i*,  snake): 
aa.  Teeth  **rrate,  more  or  less. 

m.  Color  brown,  with  irregular  light  yellowish  spots  irregularly  placed ;  dorsal  with  large, 
dark  spots  on  its  edge,  these  sometimes  obsolete,  usually  running  together  to  form 
a  continuous  dark  band  ;  anal  black-edged  ;  teeth  large,  uniserial,  the  larger  ones 
serrate ;  mouth  nearly  closing.  oceixatus,  658. 

Subgenus  LYCODONTIS. 
644.  LYCODONTIS  VERBILL1  (Jordan  A  Gilbert). 

Teeth  all  entire.  Color  nearly  plain  brown,  finely  freckled;  teeth  nni- 
srial,  aboat  13  on  side  of  lower  jaw ;  vomerine  teeth  small,  in  a  short 
>w  posteriorly ;  eye  near  angle  of  month,  3  in  snout;  head  3i  in  trunk ; 
»il  about  equal  to  head  and  trunk ;  color  light  chestnut  brown,  finely 
reckled,  but  without  distinct  spots ;  dorsal  with  a  conspicuous  edge  of 
lackish,  the  margin  narrowly  white ;  anal  edged  with  white.  Panama; 
ne  specimen  known,  in  the  museum  of  Yale  University.  (Named  for 
tof.  Addison  E.  Verrill,  of  Yale  University,  a  well-known  naturalist.) 
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A*V«  twrnf/i.  JoBHAN  A  GlLMST,  pn«".  I*    *.  Sat.  M«,  lMt.Ca,  NlIM        ■  «**    §W    **» 

i»y. > 

fll— i  ifAfrag  rcrrU/*,  Ji>BI>a*  A  lUvu,  /   «■ ,  &SS 

•4*.  MrODOSTt*  TiajfW'OafUlaaat 

Teeth  all  entire,  nmserisl;  lower  Jaw  with  about  33  teeth  on  eava  •**■ 
canines  well  develo|»ed ;  Kill  openings  narrower  than  tb*  *ye;  »y»  la/$» 
2  in  snout,  which  ts  long,  narrow  and  pointed;  mouth  capable  »f  W»t< 
completely  closed  ;  cleft  of  mouth  2  to  'it  in  head ;  head  lone.  an»«l  *** 
length  of  trnuk  ;  tail  longer  than  rent  of  hotly  by  almnt  t  length  •#  W«4 
Hrown  erery  where,  finely  mottled  with  darker  brown  or  parpl«ea  .  a*g  « 
of  month  dusky;  dorsal  with  a  dusky  edge,  the  An  marked  with  4a#i 
streaks  aa  in  /,.  fmmrbri*;  anal  edged  with  whitiah;   bhwk  *aw«  at  r.. 
opeuing  faint  or  obsolete.    Tropical  Atlantic,  Cuba  to  Africa  and  Bra*. 
rather  scarce ;  our  specimen  from  Ilahia.     ■  rinaiM,  near;  U»  /..  m»r\mpt 

Mmrwmapk*T»m+9Ck*niXAr.  Ahlm    Aik>.  S«.|.  |N4a»  .  ■!.  HUtf   4,  tail    aUaaS, 

<}fmmaU**rmjr rrmpmnrUlm*,  p..fl,  I!  nam*  rati".  |'4,  llT'i,  Cuba. 

HymiUia  MandifMMU,  Kai  r,  A|»-l*-«.  *» ,  1*M(  Cold  Coeat. 

Mmwmm  rtrtmi,  (if«Tiira.  «'•!..  tin.  U1.  1»T»» 

Ifarif —  m«/fwii,  <»r*TMr*.  «"a!  ,  ^ lit.  124, 1»T0. 

rtVmmntk**+i  «.-■».,  J   »ia>.  |»r««-    I'.  >   Nat.  Mo..,  |*m.  in  ,  J**»«»  A  lUtt*.  f  •  .  SrS) 

T1fr*4i4f«rorMaru,  Kit  i,  A*l«-  Ham.I.    MtH  .  J6,  lift* 

J%frtm4m  weymrfu,  Kai  r,  /   *  ,  *l 

•4t.  Lff'ODOSTlH  tiieatk**  iv-tv 

Teeth  tiniserial,  entire;  gill  o|M*ning  larger  than  eye;  tail  !ot»r*f  »lv 
re«t  of  hod)  :  depth  of  immIv  Kit  in  length;  head  1<  in  trunk  .  «  «rf:  ' 
month  not  «|int«*  h.ilf  head  *  Hi\a«-eou*:  head  and  tail  with  r\.*~  *»-•  m*rg 
point*  iiiott  distinct  ulunit  gill  opening;  Mioiit  «he*tnut-  d-^r**!  !•  •  v.  •• 
with  gray  ami  \eIlow ,  w  ithout  di»tm<-t  darker  margin,  if*  •-■rtter  »■  *•-' 
like  th«*  tin  :  anal  with  a  vellnw  l>«»tder      Tuba;   unkiiowr.  t*»  ;*•       1*-*% 

m 

irirtmvrna,  greenish.  > 

'»*•**  *k  •  it  »«r.  *  'iit    I*  r » .  K »t-   .  1  '*  ,  1*V.  Cuha  .  3   am*   !!•»>■.  *«  t 

SI7.    I.KOININTIH   IMH.lMlMI*    p  -  f 

Teeth  uni^er  iul.  Mont.  :unl  "»T  r  ■  »li  iT .  imt  rh»*e  *rt  :   r\e  *J»  jtj  •r.n-it      *  *'* 
of  mouth  -t<>  J*    mi  I  •  .nl  .  head 'J*    in  trunk.  'S\   in  Ui!,  ihr   tj  !  •    £' '  ■ 
luiigei  than  it  -t  «»!   Ihm|\.     I  >:& :  k  marking*  forming  narrow  re!.*-  'a!     -• 
lie\er  rotuiiled  •.put*  .    Im.iI\    .imI   l.nl  luht  «»ll\  e.  «-\  er>  «  here  r**\  •  »•«!    ■    : :. 

reticulation*  of  il.uk   !i!.i<  .  the  p.«trh«*  nt  grtun^d  «-«>l«»r  iiti-l-^r**   »      :   • 
tiltiniate  ritiiiil.»t  !«■[,-.  n.«  *-t  I  \  ••tn.ilirr   than  pupil;  Mnnr  of  t\.r  r«-t.*    .a 
tioim  umre  riin>»pii-ii«>iiH  ;i!ttl  n. i  iii-:ii|«  lrie^ular  |Mi|yg«*n«  «>r  **;';*rr^  r«  t 
Niderahly  lar^'*'  th.in  •■;,*•;   tin-  i.n«-»  ate  m»  hiaurhe«l  that  th»**»"  mark  :  £* 
are  not  •■»f>i!\  tia**.  ,ih>:   ii>it^:ii  *>i  .m:il  l«t<>a«llv  yellowish,   a  tra<*«  •:  a 
pale  line  nn*i|^f  « »t  «!<>!*. i!       <'iti.i:   t\\n  ^|MM-:rii<n^  kiiont*.  >-»t  h  ritt. 
Hie<l  by  11%.        /■  ''y-z-'Hiu*.   -  ,  w    th  |m»I\  gol»«.  • 

'.)m»  <*•«)•'..•.     '1     i  »     \-        N     ^     I.»       >  »"    II  »i     •  -    1»?  ■    Ha  vara     J    !*••   »  !•'  • 
.*>. i*»u  mu,  J  -ai  a»,  l*r  «.  I    >    NAt.  Mi»  .  1^»..  ■*,    r.  t  VvtkfkMmM^Ciirutti 
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•48.  LTCODONTIS  HORIXGA  (CuTier). 
(Common  Spotted  Moray  ;  Samlet.) 

Teeth  uniserial,  irregular  in  size  in  the  jaws,  those  in  the  front  of  the 
month  long,  slender  canines;  vomer  with  one  or  two  large,  depressihle 
teeth  in  front  and  usually  a  row  of  small  teeth  behind ;  eye  rather  large, 
abont  2  in  snout  (2f  to  3  in  dark  specimens,  the  pigment  encroaching  on 
the  cornea,  so  that  the  eye  seems  notably  smaller);  cleft  of  mouth  2±  in 
head ;  head  2  to  3  in  trunk ;  tail  usually  a  little  longer  than  the  head  and 
trunk.  Dark  markings  in  the  form  of  rounded  spots,  which  are  more  or 
less  confluent,  sometimes  reducing  the  pale  ground  color  to  narrow  reti- 
culations on  a  surface  of  black ;  ground  color  yellowish,  the  body  covered 
with  brown  or  black  spots  of  varying  size,  never  much  smaller  than  the 
pupil  of  the  eye,  and  sometimes  so  largely  confluent  as  to  make  the  ground 
color  appear  as  yellow  reticulations  on  a  face  of  black ;  relative  extent 
of  light  and  dark  markings  subject  to  very  great  variations ;  spots  on 
head  and  snout  generally  smaller ;  each  pore  on  lower  jaw  generally  placed 
in  a  large  pale  spot ;  dorsal  and  anal  fins  spotted  like  the  body ;  mar- 
gin of  anal  fin  narrowly  yellowish,  this  marking  obliterated  in  dark 
specimens.  West  Indies,  Pensacola  to  Rio  Janeiro  and  St.  Helena ;  very 
common,  and  very  variable  in  amount  of  dark  coloration,  although  the 
pattern  of  markings  is  very  constant.  The  most  abundant  eel  in  the  West 
Indies.    (Moringa,  a  Portuguese  corruption  of  Moray  or  Murama.) 

Mwnma  mmeuiata  nigra,  (the  Bl4ck  Moray),  Catesbt,  Nat.  Hist.  Carolina,  pi.  21, 1738,  Bahamas. 

ft  Ofwmotkoraz  afer%  Bloch,  Ich.,  pi.  417,  1795,  Africa. 

Mmrwna  moringa,  Cuyier,  R&gne,  Animal,  ed.  ii,  Vol.  n,  352, 1829,  (after  Cateaby)  ;  GCnthbr, 

Cat.,  mi,  120,  1870 ;  Goods,  Bull.  l\  S.  Nat.  Mus.,  ▼,  72,  1876. 
Ofmmotkarar  rostra/**,  Aoassiz,  Spix,  Pise.  Bran.,  91,  pi.  60  a,  1830,  Brazil. 
M ktxm  morimgua,  Richardson,  Voy.  Erebus  and  Terror,  Fishes,  89,  1844,  Jamaica. 
Mmrwna  jmactafa,  Gronow,  Catalogue  Fishes,  18,  1854,  North  America. 
Mmmnphi*  curvQuuaia,   Castelnau,   Anini.   Anier.  Sud,   Poiss.,    81,   pi.  42,    fig.   2,   1855,    Rio 

Janeiro. 
Mmremopku  caramuta,  Castelnau,   Anim.  Nouv.  Bares,  Ameriquo  du  Sud,  85,  pi.  43,  fig.  1,  1855, 

Bahia. 
GymnoOtorajr  flarorripht*,  Posy,  Enumeratio,  158,1875,  Cuba. 
trymanrA^rux  ficinraiiu,  Posy,  Anal.  Soc.  Rsp.  Hint.  Nat.,  257,  1880,  Cuba. 
Side™  mttring<u,  Jordan,  Proc.  U.  S.  Nat.  Mus.,  1884,  111. 
Gfmnothomx  morimgua,  Jordan  St  Davis,  f.  c,  G01. 

649.  LTCODONTIS  MORDAX  (Ayros). 
(Conger  Eel  or  California.) 

Snout  short,  narrow,  and  pointed.  Occipital  region  becoming  fleshy 
and  much  elevated  with  age.  Tail  forming  not  quite  half  the  total  length. 
Head  7  in  length,  21  to  3£  in  trunk ;  tube  of  anterior  nostril  half  as  long 
as  the  eye ;  posterior  nostril  with  a  slight  border.  Eye  above  the  middle 
of  the  gape,  2±  to  3±  in  snout,  which  is  <H  in  rest  of  head.  Gape  2|  to  3± 
in  head.  Gill  opening  slightly  larger  than  eye.  Sides  of  the  upper  jaw 
with  two  series  of  teeth  posteriorly,  the  outer  series  of  small,  close-set, 
recurred,  triangular  teeth,  which  are  immovable ;  inner  teeth  about  5, 
similar, but  larger,  depressible ;  a  groove  between  the  two  series;  in  front 
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of  thene,  ront  union*  with  I  hi*  outer  aeriea,  are  3  ni«d.  knil 
then  A  movahle  tooth,  thru  3  fiscal  teeth ;  on  the  umIcIW  lis*  «f  ««■»*•  : 
depreaailde  fallen,  the  |Mintrrior  the  largest  of  the  teeth  .  m  tk»  !<*•«,*• 
a  aiugle  *ertci«,  corresponding  to  thr  outer  aerie*  in  Ibe  apf*r  >•»  ««• 
of  the  frout  teeth  enlarged  ami  fixed.  l>ark  hn»»u.  «a**o*l«  frut^M 
with  narrow,  paler  marking*  anil  apou;  a  r  on  ml  dark  blotch  lUtifu 
opening;  lower  Hide  of  head  arid  throat  with  about  l.%  dark  ieefiava* 
atreaka;  helly  with  «imilar  Mreak*  ru tilling  rroaawiar;  dark  \.%*  m  ^1 
aid*  of  hane  of  anal,  with  idiort  rriMM  branrhea.  Kearhra  a  W*fi*  -t  t  • 
feet.  Point  ConcejrOMin  to  <  Viro*  Maud  :  abundant  at-oat  tbe  ***?«  IW 
hara  inland*,  remarkahle  for  it*  ferocity.  A  food  n«h  of  Mmr  nt^fiu^ 
{Mordax,  prone  to  lute.) 

ilwrmm.t  m.  *<*•!/.  Aim*.  I'f<-      V     N«l.  •**■!    *  ml  .  1*V».    ■».  C«rtO«  lalaad      J«a»«*  •   ._«««- 
S}hi>|«w.  a>,  !-».(  .  J   ■!•»*.  Pr.4-    I     ■<  W.  Hut  .  1*mi.  »i 

A»f#r.i  mfijrfr,  .!•  •«!•**  A  «Ht  if  Ml.   I*r<>      I      *    N»t    Mua  ,   IMI,  .'!<• 


•iO.  |.%<OlM»TI*  »T*K»R|H  'lUniaal 

•  111  *•  h.    M»itf  .    M  •■*»*  Viim  1 

Tail  a  little  longer  than  head  and  trunk.     Teeth  umaerial  in  tb»;a««  * 
the  adult*  ;  teeth  on  vomer  tiui*erial  t  var.  .•  rrtbna\.  or  hurrial    /■•**»« 
long,  depreftnilde  canine*  on  front  of  vomer:  eye 'J  to  ?•  in  *h«»«3t    »*«•« 
middle  of  gape  •  deft  of  month  '„'•  in  head :  head  '•!•  in  tnu.k       (  o!«t  <!«v*. 
oli\e  hr«iw  nt  ncai  I  y    plain,    paler   on   throat,  *oiiietimea   will,    i^rx  ■»  ■. 
durkcr  marhhiig*  :  doi*al  and  anal  tin**  w  ith  dark  line*  itit.t.ii.,;  '.    r  ^  - 
Iiallv  ;   lwll\    without  hlai-k    t r-in*\et*«»   Itiir*       Jaw*   hot    r..»n;    •  ••     .    ■     * 
mg      Tropical  Anier. ra.  on  doth  coa«t*  :   the  lar  u«»*t  of  «»'»r  «■•-  '•    •»»■  •    -  .- * 
or  •»  feet  01  nmie  :  e\fieri:e!\   fefiM  n>u«  :  common  fioiii  >".••(  .'*K'  -•:     ?. 
Janeiro,  and  horn  dint  «»!  <  "alitor ma  l«»  Panama  '      A  \rt\   »  n.     .»:  •  j-.-     i 
(priitiNMA)  r «'i;:ir »l«  «l  )»\    I'r    <  i'ii,f  In  r  a*  the  *aii:e,  occur*  :n  t  Le  |  *«t  !:.«!  '• 
(fun*  An*.  futiiii.il.  ti'.iu  ,t»  ilaik  i  "li^r 

IN'  •  <  i   ■    i  •  ■' .'  f    ■     V  *   t  •  i«-         S»*     Hut     «  «•      it'   ;  • 

Hihan-.ai 
',)•••.  ".         '■  ..■      ■    i:  »n  ■  4>i    n    .!■■•.    \     »      I   ••    I;  ■  i      "•    •  ••      H* » ?  :      .*   ■    .  • 

A   l'y  •    -.  ." 
Wii'    -.  i  ■  ■    .■    1.         *■     -    s     X     ^     }  •■      .•   I   T    ■•    •     >:   '       »■    l-ll     P..er1      C»'^   -- 

7*».  /*  •     ■*,  .    .   h  ■        \       ii«-.      •.»?.%•!■■.»     i    :»"  « 
7*--.  ■    i      ■■  .  K  ■        \  .     II .    ■    ■,■  v   ■    .     :•   . 

»N    ■■■  i  ....    .     ..    f    i  V  i*.       I    >  ■     Cuba 

P..  •.*-!■      '        x  I  \      N  .'    »  .    I        »     "•■■     •*  •.  Vrra  Cr»i 
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•61.  LYCODONTIS  SANCT£-HELEX£  (GUnther). 

Cleft  of  month  less  than  half  of  head ;  teeth  of  jaws  irregularly  biserial ; 
vomerine  teeth  biserial ;  snout  rather  produced  and  narrow ;  eye  situated 
above  the  middle  of  gape,  2|  in  snout ;  cleft  of  mouth  contained  2£  in 
head ;  head  2£  in  trunk  ;  tail  longer  than  rest  of  body.  Brownish  black, 
with  numerous  rather  irregular  pale  grayish  spots,  the  largest  about  the 
size  of  the  eye,  the  smallest  mere  dots ;  each  spot  again  marbled  with 
darker,  the  smaller  and  larger  spots  mixed  together.  (Gunther.)  Tropi- 
cal Atlantic,  recorded  from  St.  Helena  and  the  Bermudas. 

Mmntna  mx*ctx-heien*>,  GCnthxr,  Cat.,  vm,  115,  1870,  St.  Helena.    (Coll.  J.  C.  Melliw);  Bean, 

Proc.  U.  8.  Nat.  Mus.,  1880,  113. 
Gymnotkorax  Mucto-Aetoue,  Jordan  A  Davis,  /.  c,  602. 

•58.  LYCODONTIS  DOTH  (GUnther). 

(MoRENA   PlNTITA.) 

Teeth  all  uniserial,  those  on  lower  jaw  small,  compressed,  directed  back- 
wards ;  front  of  lower  jaw  with  several  canines  ;  upper  with  some  fixed 
canines  among  the  other  teeth  ;  head  2  to  2}  in  trunk  ;  cleft  of  mouth  2  to 
2i  in  head;  tail  longer  than  body.  Brownish  or  blackish,  with  small 
round  bluish  or  yellowish  spots,  ocellated  or  not,  these  spots  scattered, 
irregular  in  position,  and  smaller  than  eye  ;  dorsal  colored  like  the  back. 
Gulf  of  California  to  the  Galapagos ;  rather  scarce ;  variable.  (Named 
for  Captain  John  M.  Dow.) 

Murmna  dorii,  GPnther,  Cat.,  vni,  103, 1S70,  Panama.     (Coll.  Capt.  Dow.) 

Murtena  ptntita,  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.,  1881,  346,  Mazatlan.    (Type,  No, 

28311.     Coll.  Gillwrt.) 
BitUra  dovii,  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1883,  209. 
Qymnothorax  dorii,  Jordan  &  Davis,  /.  c,  604. 

653.  LYCODONTIS  (ONSPERSUS  (Poey). 

Vomerine  teeth  biserial ;  mandible  with  about  17  teeth  on  each  side. 
Head  2J  in  trunk  ;  tail  but  little  longer  than  rest  of  body.  Entire  body 
covered  with  small  bine  dots  one-sixth  diameter  of  eye,  the  distance 
between  them  being  equal  to  diameter  of  eye ;  front  and  top  of  head 
without  dots;  dorsal  with  vertical  cross  streaks  of  bluish.  (Poey.) 
Cuba  to  Rio  Janeiro,     (conspersu*,  speckled.) 

Murtntophi*  punctata,  CA«TF.i.NAr,  Anim.  Nouv.  Rare*  Amer.  ;?ud,  82,  1865,  Rio  Janeiro  ;  (not 

GymH<*h<HraJ  pitwtntu*,  liun'ii). 
Gymnothornx  c<mKp*rnH»,  Poky,  lt<»|w»rtorio,  ii,  259,  1868,  Cuba  ;  Jordan  k  Davis,  I.  c,  604. 
Murtena  cowpena,  GOntiier,  Cat.,  102, 1870. 

654.  LYCODONTIS  MILIARIS  (Kaup). 

Teeth  of  upper  jaw  biserial.  Vomerine  teeth  uniserial,  mostly  small 
and  rounded.  Teeth  biserial,  except  on  vomer  and  side  of  mandible; 
canines  small ;  mouth  can  be  shut  completely  ;  gill  opening  as  wide  as 
eye;  eye  2  in  snout;  cleft  of  mouth  2}  in  head;  head  2\  in  body;  tail 
rather  longer  than  rest  of  body.     Color  nearly  uniform  from  h.*w\  to 
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tail;  brown  or  black,  entirely  covered  with  innanwtnbla  yaiWwata  **•-*» 
the   largest    the  ru/e   of  a   nmall    pita    head,     (tiuntbaf.j     Wea* 
(«ii/i4iri«v  in  thoiinaitilft,  referring  ti»  the  a|»oU. ) 

TVy**!**  mtitt-rit,  Kai  i,  A*,--!*-*   "»•,  1*"»*«,  Martinique 
Jtff m+  •■rt/ti    >f/..l.i,   IV.11.    M-Oj.-ri.-.   II.  JJ4.   |wji.   Cab*. 

•ftota  than  Uftual 
Ufmm0**w«r  UTtptw,  !»..»»,  H*|wrlt  •»!••.  it,  3».|,  lM*.  Cub*. 
Jfar*ta«  MtiturM,  <;r>TMi  h.  «  at  ,  1  ill,  !«■».  K«» 
tiwrn mA\mu  mJith,  Juh-a*  A  I»»ti«.  f  •..  <j*|. 


tKV  M4  0|>0STIH  ELAMMUTt*<ru»7i 

Vomer  inr  teeth  hinerial,  r*mall,  and  bluntly  roundel.  Moat  a  a-«4  #W» 
tug  completely  ;  teeth  «»f  upper  jaw  hiaenal,  tboa*  of  the  t*a*f  otmi 
larger;  teeth  of  thr  loner  jaw  hiaerial  anterior  I  jr :  eye  over  mtddim  W 
gape,  *Jj  in  mioiit  :  head  'J',  in  trunk,  4f  id  tail,  which  i»  a  little  faa<» 
than  rent  of  ImmIv  ;  gill  owning  large.  Color  dark  brown,  fatally  mt* 
tied  with  darker,  the  whole  1-ody,  including  tins,  covered  with  (MiUW 
clear  yellow,  flume  on  the  hea«l  cloae-urt  aud  miuuU*,  like  biiilU 
but  as  large  a«  a  pin  head  on  the  tail:  (middle  of  body  with  tan 
marking*  of  \ellow,  m  the  form  of  liuear  daahea,  according  u»  I'm? 
none  who w n  on  our  r*  pec  1  men  t.  Cuba ;  two  •pecimeua  re***j*rd«-d.  «J 
fa«,  labored  over,  from  the  marking*.; 


ilmrrma  *UU«  .*.».  •'■•n.  VTm  .ii».,  n,  .i£l,  Immi.  Cuba  .  I'  ■«■!,  *>|»eiMr»s  11,  3«.  !«** 

•i«.  LI 4  OlM»*TI*  OftM't  KATt  *  iP«~j.' 

Anterior  teeth  of  upjier  jaw  long  and  nharp,  the  rr*t  t»itta!!  and  in  uo* 
oelien;    \  ituiel  Hie  t«-eth    i  l»  one  ii»w  ,  three  large  call  I  or*   it*    fr««i.!.    \'.j*    iwm*. 
niuall;  teeth  on  lower  j»w  *uiall.  with  two  longer  one*  <•!«  141L  •*■!•  .i 
front  ;    head  -♦  in  trunk.  ;   rleft  of  intuitu  'J  in  head  ;  tail  a  brad  •  »*:-*n 
l«»liger  than  the  lent  of  the  body        llud\   lnarlile«l  with  lifuwu  •  .♦,  a  fi'**t 
i*h  ground,  dark  enough  to  almost  « •!»•*<  tire  the  marbling*.  wl,.c!j  »r«»<---n* 
jHMied  of  c!<»w"M'l  NpotN  .»•»  lar^e  a**  the  pupil,  often  border*-*!  on  o:  •  •.•£• 
with  a  w  hit*«  «-di!iiig.  On-  wpot*  **«»tiietiiut«  tieing  aM  white;  d<>r%*l  !.!*• 
w  it  It  a  l>laiki»li  horilei .  imMictiiiH-.  interrupted  w  ith  w bite:  anal  all  b.a*  k 
with  a  white  honlt-r       1  l'oe\  .  )    Cuba:   Hot  aci-ii  b\   ua.      ***!•—  mrmtms.  «lalk 
l*Ue«l.  ) 

«ijr"i«  /<•   ■  i.-    /•.»•••.   I     t  1     \'.'.    \    \     l.i.     >«l    ||i-t  ,  11     !•?<■.    ■««  1    Cub«     J    l.ull  i*J 

A'*;.  I  »l  OlMIMIs  <  HI.  IV  IHTIA    J  rUn  4  *i    '-fl 
Ilea* I  \%  it  li  I; -  !in^<«  \*  hn*h  «1«»  not  inert  Ik* low  ;   tip  of  •n«>ut  in  t*ne  r;ajr. 
the  t«*p  al.il  Ituiit  < <!'  »!i«Mit  «>n  uiethali  line  pale.     I'pjwr  t«**i  tb  biwr:al.  It* 
rent  11  r*  ;•••■:  i.»i  :   •l*-:it.ii\    \w\U  .iU»ut  II  trrth  i»li  each  r»nlr  .   ru  'J  id*:.  •-  t 
lni<lw.t\    U't»e«-n    up  of  mm. m   and  an^le  of  mouth  :   head   -r     i*  tr*jtk 
head  and    tiunk    a    ;.'(!«'  "tmrtei    tli.m    tail:   mouth  rciinp>tr:>    t  !•••  :.; 
Coli«l    pale   \fS!u\\:-h     I. !•••.*!.      with   :i?M«ut   '.*«•    b|a<  ki*»h   r:ng*.    «Lnli    Are 
u*uai!\    thrt*    tun*-  t!«    !•:•  .o!t!i  «•!*  t  !.•■  iiiter*«pa«-r«* :  the«e  r  in  ^»  b:  ••*•!••: 
al»<i\r,  e\t«'!n!::i^  «-.ii    tin-  ?:,«.;  tip  ••!'  tail    hta«'k.     <talapat:f«    I*. *'*•!• 
niit-    +]*■*  jii.t-n    k iit»\*  i* .    .1    it-tuai  kaM}     hautiaome  a|»ecire         t 'ri*.*>->>. .  a 
hai:e«|uin.; 
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tiitUra  cAfevorfss,  Jordan  ft  Gilbrrt,  Proc.  U.  S.  Nat.  Mus.,  1883,  208,  Galapagos.    (Type,  No. 

20886.    Coll.  Capt.  Herendeeu.) 
tyataoCtoros  dUsvoitei,  Jordan  &  Davis,  I.  c,  606. 

Subgenus  PRIODONOPHIS,  Kaup. 

658.  LTCODONTI8  OCELLATUS  (Agassis). 

(Spotted  Moray.) 

Teeth  all  uniserial  in  jaws,  rather  large  and  strong,  the  posterior  edge 
of  the  larger  teeth  serrate,  like  the  teeth  of  a  shark ;  vomer  with  few 
small  teeth  or  none;  jaws  nearly  or  quite  closing;  head  2  to  2£  in  trunk, 
3±  to  4|  in  tail ;  eye  1±  to  If  in  snout ;  cleft  of  mouth  2£  to  3  in  the  head ; 
tail  a  little  longer  than  rest  of  body.  Color  brown  above,  lighter  below, 
with  irregular  light  yellowish  spots,  variable  in  size  and  sometimes  so 
thickly  placed  that  the  ground  work  appears  as  brown  reticulations; 
dorsal  fin  with  large  dark  spots  on  the  edge,  the  spots  often  running 
together,  so  as  to  form  a  black  band  (or  sometimes  obsolete) ;  anal  fin 
with  a  dark  edge. 

In  typical  specimens,  (var.  ocellatua),  the  spots  are  of  moderate  size, 
much  larger  than  pupil,  rounded  and  yellowish  in  color,  subequal  and 
not  so  wide  as  the  interspaces;  cheeks  coarsely  spotted.  West  Indian 
Fauna.  Pensacola  to  Rio  Janeiro ;  a  small  species,  rarely  exceeding  18 
inches  in  length ;  abundant  and  variable,     (ocellatus,  with  eye-like  spots.) 

Gymmtlhorax  oceUtUu$,  Aoassiz,  Spix,  Pise.  Brasil,  91,  pi.  60  b,  1828,  Brazil ;  Goods  £  Bra*, 

Proc.  U.  S.  Nat  Mus.,  1879,  344  ;  Jordan  <fc  Davis,  /.  c,  606. 
Priodonophv  ocellahu,  Poky,  Synopsis,  427,  1868. 
MmrtcHQ  octllata,  Gf  nthkr,  vii,  102,  1870 ;  Jordan  &  Gilbert,  Synopsis,  366, 1883. 

Represented  in  deeper  water  off  Cuba  and  the  Pensacola  Snapper  Banks 
by 

658s.  LY(  ODONTIS  OCELLATUS  SAXICOLA  (Jordan  &  Davis). 

Edge  of  dorsal  and  anal  with  confluent  black  blotches,  forming  a  dark 
margin  to  the  fin,  the  anal  chiefly  black.  Dark  ground  color  forming 
reticulations  around  roundish  and  polygonal  palo  spots  of  various  sizes, 
these  larger  on  theajtail,  the  spots  everywhere  much  wider  than  the  inter- 
spaces. Otherwise  similar  to  the  typical  ocellatua.  (aaxum,  rock ;  colo,  I 
inhabit.) 

MurmtameleagrU,  Quoy  &  Gaimarp,  Voy.  Freycinet,  Zotil.,  246,  pi.  62,  fig.  2, 1824,  (not  of  Shaw). 

OfmmAharaz  ocellatN*  $axtcola,  Jordan  A  Davih,  /.  c,  000,  Snapper  Banks  off  Pensacola. 

PnofUmophuniMleaijri*,  Poet,  Ilvportorio,  n,  202,  1807. 

SuUraocdUdu,  Jordan,  Proc.  A«\  Nat.  Sei.  Phils.,  1882,  42. 

Murtcna  ocelUtta,  Jordan  A  Gilmckt,  Proc.  U.  S.  Nat.  Mus.,  1884,  260. 

Replaced  in  shallow,  Bandy  bays  (Pensacola  Bay;  St.  Joseph  Island, 
Texas)  by 

668b.  LYCODONTIS  OCELLATUS  NIGBOMARGINATC8  (Girard). 

Spots  very  small,  stellate,  not  much  larger  than  pupil;  spots  whitish; 
cheeks  finely  spotted  like  the  rest  of  the  body ;  body  slender,  a  dusky 
shade  along  sideH ;  fins  ohielly  black.  Otherwise  similar  to  var.  ocellatus. 
(niger,  black;  marginatue,  edged.) 
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X***ur*mt  ntifn'**  *r*ftm+*i.  (iiatah,  1     I*    at>*l  M*i.   lfc-*an>-J    (bar-*  .  ?**  pt    •!.  la**.  St 

Island,  Teaaa.     H'«-ll.  Wunl- manm. 
ftdwiMyri-Mir.yMMi.i,  J. ■■!■><  A  Kvraw»»».  I'nw    I'    |l    N'al    M««  .  |a*».  tf?l 
utrrl/trfiM  M7*i*»»a#;/ia>fJ-M       J- ■■!•««  A    1*4*  It.  t,  r  ,  w« 

191.  MURiENA  (Artedi)  Linn«»tu. 

(MORAYH.) 

ABTim,  <J-a    l»i«r  .  3,  IT  >,  tin  part  .  lo*  lu«l»-#  all  «-!• 
m,  Kliim,  Hut   N«i    1'i-v  ,  .*•.  |T|.\    in  (art .  In-  Ia-l*-*al1  ~l«  wita.  **i  !■■  fc»W  tta* 
1,  Ll»«ti«,  i,  JI3,  |7'.\    AWm-i,  H.  .  in>lu<l<«  all  *•'.•» 
Tm-«B*a<«  A  Am.  I»«    Mur«»ua  rt  Ofttldb".  rs  |7w,  1  r«vtrvt»l  1-  1  1  1      «a.     «.   «•• 
•fwica  without  |m«  f<>r «l  flu*). 
Ufmmdkvr+Mi  Bl«"  11,  IrlillijMlo-cia,  1 T >%,  M  •>»•/•-  if«#*Warw) 
JaW*a**,  <}f  rtncb,  ainl  «f  auUmr*  *«-!»■  rail*,  tu.-t  <«f  ItLiitia 
JaWi*?**,  I,a<  IriM,  Ili-t.  Nat    I1 ..«  ,  t.  €.¥•,  |«K1.  (4^»i.  ^ . 
LMMimtrjrM,  K*t  r.  A  |*  •!•>■,  *«A.  |0# ,  l.mtl.a*) 

This  genu*  an  now  rcntrirtrd  contain*  aonif-  t«a  aprcM*  Jb«a4  .t,  ta* 
tropical  ncaa,  dintitiKUtnhisI  from  Lj/nniomitn  and  fr«nn  tb#  r»*«  t»f  t*a 
family  by  tin*  presence  of  two  paim  of  najtal  harheU.  lb*  bam#  Jat«r*tM 
originally  applied  to  all  win,  ahotild  be*  rratneted  to  tb*-  croup  tvtutaa* 
by  Mmrtrna  krltna.  It  wan  flmt  limited  by  ThiitihetK  A  A  hi.  ib  lT«t>  w 
the  eels  with  out  perioral  lina,  thoae  with  auch  tin*  b*->f»c  «*t  «ff  a* 
OpkichtkuM.    (M.,*ju«j.  (Moray ).  ancient  name  of  jVanriu  a#ir»«  - 

«.  T-wth  «.f  d>|W  jaw  in  .•d>-  •rri«>*.*  all  lli«-  t#»th  mu-»rtaJ  lu  lb*  a»l-».i,  tkxa*    *  -w*   i>f» 
jaw  *ntip'ti!ii"«  !•»••-•  i*1  in  tb<  »«'iu»p. 
*»    M<-iith  •  »|-  »t-|f  .  f  >«■  if.*  .  <»ni"-l«  !•  lr  r I  -*-•! 

..  Ik «it   «.th  r ■■■.r>l  |>»lf  •;-■»■,  n» -*t  nnm^ruw    >a  !«.:«  mot  t*»:.  iv    f  ■*«  ■     ••  » 

•I irk  >-r-'« '■     ,-i!l  ■•|--tiit,j  i-:«,  k  »t-     ••    « 

*■      |l>  •!»   w  ,t  r>  n.  ••.  \   »    •  1  li'i-  » •  1!    •  »|*  t«,  t'-'^r    11  *.  I  ■     .    •  '  -».»■■  ■•. 

■  f  t.rTii*.  \.  ■»•!(.'■. .  ii     .    . 

bt-     M"<itli  *i    f      ■■•  tj.-  ■     '!ij   •  ••  ! «    !••»  j  i»  •  ■  «:?*•»!  *     '-c  tti*  r*(«      '    •!•   *   ■  ■    m  ■  1  i.- 

r»i.  >•'.»:     :.«.  11.  '. -!■.»•»■   .'■  «ii«ti  *|  ■  i*     .■         •»  fg.  ■.„■!*  h  it*  mi    ■■  . 

«M.   Twth  •  f  •!■}«>■    f  <«j  ;-  :  ,  .w  "■  '•«  r  ■*"    1 1,-—   ■  C  t!i-   i-  t.rr  •>  f  i»«  ••/»-«•  »r-  ]  fr.rf.    •  *  *—     «•• 

•  «|*ll>    ■  f  I-  It.,,*      ■   if;  '•(•■.»       !   m-l 

il    Bi-I>  •■  a'.IjI*  -| - -tt-  I    t1.     "j-  t«     •*  tir«-  Kb-1  •hili«S      •(■:!    ■5-*:i:-.£     if  j  ■    •        *>   • 

■  • .  »  *    •  ■  1    *•'  i 
•I>1      Ili-ilt  |.f  i-fi»-  '*  •;  -  '?■    !     *t.-    -I-  I*  I:*'  tit  Tf-Xira  .«■!♦'  -I  ».  Hi  •  f-Wli      .  <w  .    n  -  ,  -  t 

■l*i**k »  if*?;      «  -14.     «*« 

H.'.9.   m  K  I  M   INM  I.IKI  «J.  J   r  It:.  %  I*t«i« 

Month  capable  of'Tifili^  rninp!i«tfl\  rlo««-i|.  Ihrjawa  l*riu«*  nr^rlv  ••r»r£4.  % 
alon^j  the  1  MiMiiu**niirf       lV*-tli  all   iim-wrial.  «*htitr,  dirrctctl   l**fk  «*:->!• 
OloM  nf  tlifin    mux  .il»'«»  .    liitter    t<'«>th  \'J  nil   ra«'h   aidr,  rathrr    r»:ijw:*^  ai-i 
coiii]i»rati\ rl\  l.ir^r  :  !.••  l:tr^«*r  iMiiitir-*  in   front  of  upfirr  ja*«      tc-rtL  -f 
up|M-i  jaw  AuU-<;ti»l.  .iImhit  U  "ii  .-.»«  Ii  »:<lr.  (Ijo-^*  in  front  •ina!if-*t     « .»■::*• 
inr  tf«-lli  Hiun!',  n  :.:»••:  :.il.  «t  r  i  •  rt»d  )«.k  kw  .mi :   |M»»»t»*rnir  na*a!   t  u  >■*■-»  »r  . 
dfVfIii|N-il,  ijf-ar!\  :i*  1 4r^»-  a*  .«M*-r:<»r  :  ilut-^-tl  In-^iiiiiiii);  Itrfor^  ^         *»•_ 
iii^ :  f)«'i»\ri   Tu:«MV  •'!*  ^.»{-*.  -•   Hi  *-L**'it  .  **!MMit  'J  in   tfa|M-     !--r^.l  .'.  .*: 
truiik  :  i;.'»p«-  -r  :>•  li«*a«i  .   Ii«-.i«l  ar.-l  :t::'.V  .1  f r il!«*  -*li« »rt«' r  thati  ta:        *"  •■■•r 
wry  dark  lr.it  \.**i  \-i*>\\it  <«r  a!!:.i"i  M  j<  k  :  thr«»:it   tnarblrd  w  ith   ja  •  r     m 
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black  spot  around  gill  opening ;  dorsal  mottled  with  grayish ;  posterior 
part  of  body  with  a  few  scattered  round  grayish  spots  about  as  large  as 
pupil ;  these  irregular  in  size  and  position  and  rather  faint,  most  numerous 
around  vent  and  on  anal  fin ;  sides  of  tail  nearly  or  quite  plain ;  angle  of 
mouth  dark.  Length  20  inches.  Galapagos  Islands ;  one  specimen  known ; 
resembling  the  European  Murcena  Helena,  but  less  mottled  and  more  dis- 
tinctly spotted,    (insular urn,  of  the  islands.) 

Jhfanma  MMiJanim,  Jordan  A  Davis,  Apodal  Fluhea,  609, 1892,  Chatham  Island.  (Type,  No. 
38300.    Coll.  Dr.  W.  H.  Jooec) 

660.  MIB*NA  ABGUS  (Steindachner). 

Jaws  capable  of  being  completely  closed.  Teeth  all  uniserial ;  those 
of  upper  jaw  strong,  sharp-pointed,  recurved;  vomerine  teeth  much 
smaller,  preceded  by  two  long  canines ;  head  <H  in  total  length ;  eye  2± 
in  snout;  snout  &i  in  head.  Body  with  three  rows  of  diffuse  yellow 
blotches,  including  fine  spots.  Color  clear  brown  with  a  reddish  tinge; 
very  small  yellow  spots  covering  head,  body  and  fine,  mixed  here  and 
there  with  larger  spots ;  large  yellowish  blotches  arranged  in  three  rows 
along  the  body;  the  lower  row  fainter  than  upper.  (Steindachner.) 
Altata,  west  coast  of  Mexico ;  not  seen  by  us.  (Argus,  the  hundred-eyed, 
from  the  innumerable  spots. ) 

Cfwrnotkorax  (Ltmomiircna)  org**,  Stiindachner,  Ich.  Notisen,  x,  17,  pi.  it,  1870,  Altata. 
Mmntma  orfM,  Jordan  St  Davis,  /.  c,  610. 

661.  MUR£X  A  RETIFERA,  Goode  *  Bean. 

Vomerine  teeth  small,  sharp ;  teeth  all  uniserial,  large  and  strong  in 
the  jaws ;  those  in  front  not  enlarged ;  head  2|  to  3  in  trunk;  tail  a  little 
longer  than  rest  of  body.  Jaws  curved  along  the  gape  so  that  they  can 
not  be  completely  closed.  Body  covered  by  well-defined  reticulations, 
inclosing  light  yellowish  brown  spots,  which  posteriorly  are  arranged  in 
groups  of  5  to  8 ;  gill  opening  largely  black,  within  a  conspicuous  dark 
blotch  ;  angle  of  mouth  with  a  dark  spot ;  inside  of  mouth  with  yellow- 
ish brown  spots.  Coast  of  South  Carolina,  in  rather  deep  water,  occa- 
sionally brought  to  the  Charleston  markets,    (rete,  net ;  fero,  I  bear. ) 

Jfanma  rrftfcra,  Goodi  A  Bean,  Proc.  V.  8.  Nat.  Mob.,  1882,  435,  off  Charleston.  (Typo  No. 
31393.  Coll.  C.  C.  Leslie.)  Jordan  A  Gilbert,  8ynopeifl,  894, 1883 ;  Jordan,  Cat.  Fish.  N- 
A.,  51, 1886 ;  Jordan  St  Davis,  I.  c,  610. 

662.  HUB£NA  MELANOTIC  (Kanp). 

Cleft  of  mouth  2|  to  2i  in  head ;  head  2*  to  2\  in  trunk ;  tail  a  little 
longer  than  rest  of  body ;  teeth  of  upper  jaw  anteriorly  in  two  rows,  the 
inner  teeth  larger  and  farther  apart;  canines  moderate.  Color  dark 
brown  with  many  small  obscure  whitish  spots,  these  sometimes  over 
whole  body,  sometimes  confined  to  head  and  back  anteriorly  ;  belly  plain 
brown  ;  dark  spot  on  gill  opening  and  at  angle  of  mouth  always  conspic- 
uous ;  a  pale  spot  on  base  of  lower  jaw  before  the  dark  one.  Tropical 
Atlantic,  from  Africa  to  South  America,  its  range  in  the  West  Indies 
unoertain,  from  confusion  with  other  species-  (jiftaf,  black ;  ovf,  ear.) 
w.  jr.  a. 27 
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iMmmmmrmmt  *—  i*<i«  ■/«•.  kut,  A«li-  II ami*    MiML,  Jf7,  |>l    I.  *4     ■»  !•   > 

Ifarva.t  mmZ-wi/!*,  liOlHf  B,  •  «t  ,  »lll,'«.  IO',  f»Tllft»A' *■>«,  t*mh*   U'tWw    *      1—       *  ««-• 

A  (iiiMBT,  !*n--    I'.  .««   N*t.  Mui  .  !•>»:,  Ail.  J  ■  •!••.■  *  fittaifct    »•»  *««»,   .-     :•«. 
Jftr««*  m»tW4w,  J<>«Ua«  A  I'Olv  I    •  ,  «1'» 

••«.  II  R»:*A  LlL«Tlli|»IMA.  J»*ji- 

M<-ft.f*A    l'l«T« 

Teeth  of  upper  jaw  hiM'nal.  t lit*  inner  *«-nr*  of  ilrprro*  «••»  <*...*•• 
teeth  on  lower  ja\*    un«l  \uiin*r   iiuifterial :  rye '.'to  l't  >ii   •!*••«!    *.i**m 
over  the  inwMlr  of  gapi* ;  rli-ft  uf  mouth  l'f  to  It  n«  Iii-jmI  .   h«"*«i  ?  t*.  ;v   4 
trunk.     Jaw*  capahle  of  Im>iijj(  romplrteU    do«r«I.      |1«n!i  pf».f  i«,i  •*»- 
ted;  angle  of  mouth  with  little  or  110  Mark  ;  Kill  o|»ruiit£  d»i«k%     {*i*-t 
color  brown,  the  ImmIv  with   light  yellow,  «lmtitirtly  limwi.  m]^,  if**, 
which  are  about  an  large  an  pupil.  Mimetimea  largrr  ;  tn«inlt  t1.^  n*  4 
tail  the  dark  edging*  form  hrown  »|>ot«;  niioiit.  jam*,  aiM  »*.  .1  •*•#*>% 
aa  also  the  doraal  ami  uiinl  ;   a  faint  du»ky  bar  from  h***  «.f  #!vraa.  u 
behind   cleft   of  mouth;    »|M>t*   morr   numerou*  around    gil.    "pcb.if* 
I'aoiflr  Coaat  of  America  from  (iulf  of  California  to  iijlapa£>«.    r*t*r 
ally  common,    varying  coii«*iderahh    in    ahade  of   roUr         Umtf***** 
freckled. ) 

Mmrwm*  iWtyi».*.i.  Jf«i«*.  V.n    IUm*!*.  /.«•!  ,  ||.l.  IMZ,  GftlBpafO*  ItUanJn      •.'*•*■«      m 

^  III.  IW.  lt»?li. 
Jf«r««a  ;hmI.i,  X-bmv    A   •  Iimiftr,    |°r<-      t      !•     Nat     Hu«      1»M.    '.«'•     Mft««fi*i-.         ?•*-    *. 

j»i>      r.  II.  ••t'Uri  .     J110   u.iirut    |»r  .    t     >    Nu    M.t  .  !•-.'    I*       <    t    •■  *   . 

•ifcT.  il-hl.  -iM.  J  hi»n  \  I'm*,  .'      .  fl-i. 

192.   ECHIDNA.  F->r-t«-i. 

fyAtfH-f,   I  '  -MTfl!.   }  1.    'Hi!      «..      !.'.  "T*.        i"..     1- 1 

ff  »■••••    qc  •  11  I,   I  t'  1  .  1      1      II    ■'      S  i»     I       >m      \      '  i".   lfc '  -.  1  Ji         •      •  -«.    « 

•  #»■■•»  ;  «4».  li  w  IM  -    •  • .   A-   •  !»  -    S  .'  .  •       !»'  '  '     ■ 

V'.fVhi,  iuhm'.'  1.  ■  1 

V  /     ...  Ill-  IHI.I-    V  \  ■  *.»_■    r  f    '    .«   \    T  ■  »f    •     7  •       -41        ;      •        •».»•     -. 
IS   .'  t  \  •.  K»-  1      \;    ■!■  -••••■  ■      .•   . 

/«■»•■•..      ■    • ..      K » ■  1     \\     ;■ «      ■    \  •  *         ■.-...••      •.-'«,*« 

Thin  wi'll  m.iikt'il  i;ciiu-  :*  ih**tm jti!«t)o-fl  tr«»m  tin-  othrr  M<-:a>*  '  *  « 
hllltit  tf«*th  I  !**•  liiiiii*'  /.-/■!  .'fii  \ .»«  *ii^^««tf  <1  fu|  '»!.*»:•  f*  *  «»  ♦ 
liUll*    Krfolf    its    .l|ipll<Mtl"ti     '■>     t'i|\|f-I     !••    4    j£i'tttl*    of    A   .*!:*.    «:       W 

trt'iin-^       1  In  it    .Hi-    mimic    \j    n!    1'.    «|M-t!t«   uf    /fAnin.i.    ii  ..«:    .  :    •    - 

In-1ii||)*IIi^     to     tin-    Wi'-trlli     I'.n  ,l:i  IIi.h     Refill*     rrpr»*«*tj1*     l'»  •     *•*- 

ilffcjli**-    ••!   ■»!••■«  :.ili/:i"  «i|i    ;i»iin|i^    \\ir    Mor.i\».    a*    t'r  'j>hi  v  /•••    :»j:r«*..  "• 
tht*  f\  t  it  -mi-  i»t   il<  ^!.i<l.it  .<•!!         "  i  ■*•  ..•'(■.  \  i|H-r 

.1     «  ■  I    r   lirk  «  ■•     -      1  r       ■    '    «    '      «.-|     .|     ».     i   .|!.   •■.  -■  ,  .%',.  »     „•  !.-•  --              .... 

•"     '  ■•    •    .:••**...-.'      '■.-■..•»■  ».  -■  i.           »       . 

tr-i    k  •                  •  1  ■         •  -  :.•••••!  i\  :    .•     *  |.  .;«  *  ■     t  «  »      *  • 

*j     •"    !    r  »  :  ■  ■            .  *            ■."■.-•!;*:    r      ».!     V  t    ■    |i    .  4  ■  ^  ♦. 

AM.    H  MII»N  l   MM  II  MM     ■ 

Ttfth  ••»'•• -."i.i!.  Mm. r :-!.     !•  »»  ulit  n-t>  t  ljai»  sii   }  .  r.ttmtft*,  tii>—\.\    *\z.  •» 

•  h..i!l   (■)«'  ha'.:  tl.f    -:..■-.■  .   l.»-.nl -4  in   trunk;  clrlt  o|  mnutL  ..  11.   Li 
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il  about  a  snout's  length  shorter  than  rest  of  body.    Color  dark  brown, 

ith  small,  roond,  yellow  spots,  smaller  than  pupil,  like  pin  points,  scat- 

ered  evenly  and  sparsely  over  the  body;  spots  with  blackish  margins; 

ower  jaw  mottled.    Pacific  coast  of  Mexico,  the  two  known  specimens 

from  Rio  Grande,  Costa  Rica,  and  from  Cape  San  Lucas.    Cope  says  of 

his  specimen  that  the  anal  fin  is  a  little  more  than  one-third  the  total 

length,  which  is  not  true  of  the  one  here  described,     (nocturnuit,  nocturnal, 

black.) 


Cope,  U.S.  GeoLSunr.  Hunt.,  474,  1871  (1872),  Rio  Grande,  at  San  Job*, 
Costa  Rica.     (Coll.  I»r.  Vau  Pattern.) 
,  Joedah  A  Davis,  I.e.,  612. 


*S6.  ECHIDNA  CATKNATA  (Bloch). 

Head  3  to  3±  in  trunk,  3|  in  tail ;  eye  small,  1|  to  2  in  snout;  oleft  of 
month  3  to  3}  in  head  ;  tail  a  trifle  longer  than  rest  of  body ;  teeth  of 
upper  jaw  more  or  less  biserial.  Color,  brownish  black,  marbled  or  retic- 
ulated with  light  yellow  or  white,  the  light  markings  sometimes  forming 
narrow  irregular  crossbars;  under  the  jaw  and  on  the  belly  the  light  yel- 
low often  predominates,  inclosing  dark  spots.  West  Indies,  from  Bermuda 
to  8urinam;  a  small  species,  generally  common;  our  specimens  from  San 
Lucia,     (catenatusj  chained,  from  the  chain-like  cross  bands.) 


comg*r  bnuUienri*,  Seba,  Thesaurus,  If,  72,  pi.  69,  figs.  4,  5,  1738,  Brazil. 

Gfmmtotkortw  col rttatm^,  Bloch,  Ausl.  Fische,  xu,  74,  pi.  415,  fig.  1, 1706,  Coromandel;  an  error. 

Mmrtma  mtrdUia,  Ovier,  Regno  Animal,  Ed.  1,  233,  1817,  after  Seba. 

Mwrmm-pki*  rttientila,  Lac£p£i»e,  t,  628  and  641, 1803,  after  Bloch,  Palmerston  Island. 

Mwrirmnpki*  vn.tulda,  Lac£p>de,  v,  629,  pi.  292,  1803. 

Mmma  uituu,  BLEKEa,  Act.  8oc.  Sc.  Ind.  Meerl.,  67, 1856. 

Eekidma  /Lin+cnpia,  PoEY,  Repertorio,  n,  264,  Cuba. 

Eckidma  fnM-omacvlita,  Poey,  Repertorio,  n,  263,  1868,  Cuba. 

tua  osVuci/u,  <?r<rrHER,  Cat.,  vm,  130, 1870 ;  Goode,  Bull.  U.  8.  Nat.  Mux.,  v.,  73,  1876 ;  Joe- 
da*,  Proc    l*.  8.  Nat.  Hun.,  1889,  C47. 
calxnata%  Jordan  A  Davis,  /.  c,  612. 

193.  UROPTERYGIUS,  RUppell. 

1,  Lac£pei>E,  Hist.  Nat.  Poiss.,  v,  618,  1803,  (duliata  ;  marmorata).     (Restricted  first 
by  Kavp,  in  1866,  to  dnliaia,  which  is  a  spring  of  Krhuhta.) 
Ieikfnph»0,  Lesson,   Voyage  de  la  Coquille,  11,  120, 1830,  (pantheriniu  --.  marmontfu* ;  not  of  Fin- 

laota,  1829,  a  genus  of  reptiles). 
Irvfinygim*,  KfppEXL,  Neue  Wirbelthiere,  Fische,  83,  1838,  (concofar). 

MmnmabUtnui,  Xaup,  Apodal  Fishes,  97,  1866,  (top-ma),  (not  of  LaoIpPde,  1803,  which  in  Mgxtm). 
rM,  Blekkf.r,  GCnthkr,  etc.,  (not  of  Lackp&de,  as  restricted  by  Kaup). 
Jordan  &  Evermann,  new  subgenus,  (H*ctnnu). 


This  genus  contains  several  species  of  small  Moray  a,  distinguished  by 
the  apparent  absence  of  fins.  The  teeth  are  small,  pointed,  and  subequal, 
and  the  cleft  of  month  of  moderate  size.  In  spite  of  its  simplicity  of 
•tincture,  it  is  not  by  any. means  a  primitive  type,  but  a  further  degener- 
ation from  the  form  of  Lycodontis  and  Murcena.  Our  species  (with  U. 
tifrinis)  differs  from  the  type  of  Vtopterygius  in  having  only  the  anterior 
nostrils  tubular.  This  may  define  a  new  subgenus,  Svutica  (ttcutiva,  a 
whip),    (ovpa,  tail;  irrfywf,&n.) 


•HH  J<  a  lie  tin  jjt  Untie  J  State  $  Xationa!  Mmiemm 

Subgcnua  SCUTICA.  J.-rUa  A  r-rra-Ma 

•m.  iKorrKiciiiti h  aitm bi %  j.-nu* * •.. i«n 

Teeth  in  jawn  hi*»erial.  miter  t«eth  muall,  clua*  together .    tta*f  ?,« 
coiii|m»mm1  of  long  depreani hie  canities,  not  Hoar-art .   \uRM>riii#  t«*u  n 
serial:  a  |N»r«*  *ituat*d  just  bImiw  the  posterior  nostril  .  tail  r»tL«r  ww 
with  a  very  alight  dor»al  fold,  inorr  conspicuous  in  old  tppriawLi   -u  t  i 
in  young  *|ieciuieu*  white;  caudal  tin  ohsulete;  eje  •'   to   2*   ia    •ow 
cle ft  of  mouth  2f  to  *Jft   in  head  ;  head  3t  id  trunk  :  tail  t  \**uft  ti*i 
rest  of  body.     Anterior    tumttil   with  a  short  tune;    ptaairnor    •  *.w» 
ttilw,  situated  directly  over  the  eye.     I  tody  dark  brown  m\*t\w .    '.«...* 
paler,  with  small,  daik  freckle*  and  pale  spot*;    under  •ide  «f  !•*••«  >■» 
light  colored  with  brown  and  whitinh  blotches,     length  1.'  inches     ■».  - 
of  California;  not  rare.     ii  ».«rr,«,  swimmer:  •».»<,  tail.  > 

Oimm  mwrimi  mrrlmr*.  J>  m<\*  \    <»llt>Lai,  !**•«      I      H    N«l     M«b  .  I**:.   1<»   Car*  ftWs  L«»a« 

<T? I—,  N"   r>4l.'     <«>M    \*«.lu« 
sh-r«»4l#iij».i  »*>fM'.i,  J-tti*tv  14I.  I't*h    N    A  ,M.  1**4 
(''••ptaryyHU  •*<*«' ••«,  J<-»i-»n  A  !»*>!■./    <■  .  '•*•. 

194.  CHANNOMURJENA.  K.chaidsot, 

tfein»»-.Viirjr»i,  Ki<  ■■•■■■•  n,  Vni4<f  Kr*-liua  ainl  Ttrr>*.  '»■.  I  Ml,  4 'A** 

This  gen  tin  is  near  /'ro/tfrrsyia*,  differing  chiefly  in  the  sir*  «*f  ib»  far* 
the  cleft   of  the   mouth   being  nearly    half  the  length  of  the   be-*:      '.it 
snout  is  \ery  short,  the  tail  also  ahhre\iated,  and  there  are  no  •    •  «*.t 
fins.     S|H*ci<vi  few  ,  gaily  colonel.     1  t"i»r,,  fiom  i-ii  -,  t«»  ji*:»  .  V«-  •*• 

••;.  <Ht\M»<lt  Bt.Xt  t  ITT  IT  I    U.  !..-■.*- 

Kiu*  wanting.     LtiWfi  jaw  projecting;  teeth  ■lender.  •«;»*-  »;*.    •!  ••■  ■ -. 
backward:  teeth  in  l«»wn  jaw  in  two  ser;c-*,  |N»ttiied  !•*«  k  s  ■»:■:•    ■ .  »        «• 
teeth   tin-   lar^eM ,  and   rno\  able  ;   teeth   ill   up|wl  jaw   :i«  tl»r««    •»:•■•    ■    * 
(woiiiuei  -ot'tien   larger    and   more  <•!    less  rno\  al»l«   .    *  •  >ri  ■•■  r :  t.«    !■•■«•        ~    > 
hand,    tlin'k  **ft    antetmrh,    p.iMer  :orl>    luM-rial.      K\e    I*    n*   •  :.     .:    •  '. 
attd   in  tin-  anterior    tl.iid   <>t  gape  .  Monit    If   m  ga|>«  .   g-i|*    .'   .:.    :.■»*•- 
head   about    1    in   trunk.   L'«    in   tail.     Color    pale  \e;iowi«ti   !■:-  » r.     «    : 
alMiut  1"»  irregular  l»road  •  Iom  fdate  colored  now  hand«  >  arj  .!.«;    l.   •  •!*-. 
AoUietl!lie*i    int«r  Mipted,    toin«*t  linen    l»it'nr«ate4|.    »o|lie    of    t!i«r:      <«.'::.    -^ 
coiuplet*'   rui^n,  tin-    pali-    int«-i*pac«  ^  uinallx    ed^rd  witL  l.^'u.rr   t«l.    »" 
i*h.     t'oa^t  of  Tnlia  ;   rare.        » irf-ffu*.  «trtpcd.  > 

/;         l**-i. »    I*.!    I  '.■*■•.  Il-t    Ni!     •  t.         IT-     Havana 

I  *i%.  ;     •  ■  :-r-  ..    U    .-n  ■  -  %     \    t  »     1  •.      I  .*.      i;i     j        ...    rr.     "         .•♦•      .-.*.•» 

ur.ccrtuit.  .K.       »i         <k.\»».  I-    '   it   ll'it    r    I   •'■•!    #,  i'H 
#  v  ■«■*      ■  ■     ■  1    .       .      1    1    ,  I.  ;•  ■  •    •  .■•    j        .  i-it   •    !•* "   Cul-a 

t-tH"t        1.     •*  ■  1,  •  •    n  ■  1. 1  .    ••"     *         '■    l    ]•"■ 

«  »r  !it    K     I.YmMKRI 

rr»-j  <  i» ! .  y  k^  ) 

Ki*he»»  w  i\\.  "■  ••:  •■  i-i .i:,i  ".ia!  a:ci.«—,  far  l**alntiU  the  akn'l  an«!  r  o:-r  rr.  ■!. 
lied    ■■%■»    !■!  al.-  1.  ]«  —  *•■.:  »'.  «        p!i  1:  \  :.^«  a!  :    all    !Iii|m-|  fe«ti\  ••«*•**  e«il    ■:*:      ,~ 
artn  «i!at  i.^' w  :' J;  t v.-   :  :~:  \  #  :T«  *>ra  h\  a  )  •.»»!•<»<*<- 1  pi  tal<  olid)  If  a.  >t.r  .    ■.    « 
'J  cfpha!.!   ar«  li«  •».'•■■• :.  l:t-»-!\  iuu\.ilii«',     1     an  anterior  deuti^ef*- .:••  :.« — 
the  uia\:!!ai>  .  aiol    _'    \\  •■  •»u«|h>u*.ui ml,  con«i«tmg  of  the  hyoniar.diKalar 
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and  quadrate  bones ;  no  palatine  bones  nor  distinct  posterior  bony  ele- 
ments to  the  mandible ;  an  imperfeot  scapular  arch  remote  from  the  skull ; 
vertebra  separately  ossified  but  imperfect.    (Oill  and  Ryder.) 

This  order  consists  of  eel-shaped  fishes  found  in  the  deep  seas.  It  is 
apparently  a  degraded  type,  perhaps  an  offshoot  from  some  eel-like  form. 
It  is  characterized  by  a  general  looseness  of  structure  and  lack  of  speciali- 
sation, unique  among  the  true  fishes.  "  The  branchial  arches  are  reduced 
to  very  simple  bars,  on  the  side  of  the  oesophagus,  and  have  no  con- 
nection with  the  cranium  ;  the  palato-pterygoid  arch  is  entirely  wanting ; 
the  snspensorium  for  the  lower  jaw  is  composed  of  only  two  pieces,  the 
otomandibular  and  the  quadrate,  of  an  elongate,  subcylindrical  form 
and  connected  with  the  skull  by  a  movable  joint  which  allows  it  to  be 
swung  in  all  directions." 

These  fishes  have  very  singular  pedunculated  appendages  in  place  of 
the  lateral  line,  "The  entire  organization  is  peculiar,  to  the  extent  of 
anomaly,  and  our  old  conceptions  of  the  characteristics  of  a  fish  require 
to  be  modified  in  the  light  of  our  knowledge  of  such  strange  beings." 
(Gill.)  Dr.  Gill  is  disposed  to  regard  the  various  records  as  indicating 
the  existence  of  two  distinct  families,  Saccopharyngida;  and  Eurypharyngida, 
each  represented  in  our  waters  by  one  species.    (Afu,  to  loosen ;  utpos,  part.) 

Family  LIV.   SACCOPHARYNGID.E. 

(The  Gulpers.) 

Lyameri  with  the  branchio-anal  portion  much  longer  than  the  rostro- 
branchial ;  the  tail  excessively  elongate  and  attenuated ;  the  cranium 
unknown;  the  eyes  anterolateral;  the  maxillary  bones  moderately 
extended  backwards  (in  comparison  with  the  Eurypharyngida)),  and 
apparently  not  closable  against  each  other ;  enlarged  teeth  in  one  or  both 
jaws ;  the  dorsal  and  anal  fins  feebly  developed,  the  pectorals  small  but 
broad.  Body  eel-shaped,  the  bones  deficient  in  inorganic  matter ;  muscles 
feebly  developed,  except  those  connected  with  swallowing.  Jaws  very 
elongate,  the  gape,  pharynx,  and  stomach  capable  of  great  distension. 
The  trunk  moderate,  with  the  vent  at  its  end ;  snout  very  short,  one 
nostril  on  each  side  in  front  of  the  very  small  eye  ;  maxillary  and  man- 
dible slender,  armed  with  feeble  teeth  in  one  or  two  series ;  roof  of  month 
toothless.  Gill  openings  far  behind  cranium,  placed  low;  gills  very 
short,  and  small.  Tail  excessively  elongate,  band-shaped,  tapering  to  a 
point.  Dorsal  and  anal  low,  rudimentary.  Pectorals  present,  small  but 
broad.  Deep  seas,  but  few  specimens  being  on  record.  These  have  been 
referred  to  three  species  and  two  genera,  but  the  assigned  distinctive 
characters  of  genera  and  species  are  all  doubtful. 

195.  SACCOPHARYNX,  Mitchill. 

Sacropkmynx,  Mitchill,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  1824,  82,  (no  specific  name  ;  the  type  after- 
ward* called  S.  flagtUum). 
Ophuygtnlhu*,  Hah  wood,  Philoo.  Trans.,  1827,  277,  (ampullar  eu$). 

Supposed  characters  of  the  genus  indicated  above.  (<7ri**of,  sack; 
fapvy^  pharynx,  the  inflated  throat  resembling  the  sack  of  a  pelican.) 


4(M»  Jiu/irftn  4J%  V  mite  J  State  t    Xationa!  Stuxeum 

us.  siMOPHlRHt  AVM'LLMKt*    II •-•■.; 

Ilotll    |,iW«    lilinifl    Willi   ««li'Ili|rr.   runt*-,   «ft|i|r!\    ■*»!    1««j-th      »    •»»-  k      .- 

tlifir  point*   in  •'!««•   uii-^iilai    *«'iii»«»,  ilir>rt«Nl   in**  ■»-•!•       !-»•■*"        '    ••• 

fmni  i   t<i   '    that    of  Imm1\  .  from   tip  tif  miiiiit    to   wr  ■       |to»»»     *  \   •  -: 

liii'lii'ilit;  :i  l«'ii£  h;iv  Im-IhiuI  Iii\uI.  a  ftimtt  ilmfaurr    i.  f  r«»t- 1    -f      r-»        4, 

tin*  atim!,  it  max  <>r  iii;i\  ii>  -I  i«a«li   tlit*  tail.  •*  tut  U   rs.ili    n.    »-    #i  ■•»-..  ■ 

•l«*1i<*:ifr  ami  t lim  tiiaiiii-iil.      !*«••  tura!   tin  \rr\  tl.orl    lint   *«r    *       •■      « 

nlMint  :M»m«i\  t la i ii    r.i>«.     fill!   ••|M'inii^   .in  rloi.,^!*-  *],•      '•  »   a     •         , 

liluifth  •*  hiti*  iiln-  alnii^  lia-i*  of  ilnt*i:il.  ami  «oiiuii*iit  •  of  41. a!  »  •»        2  #    . 

•if  lateral   it|M-i-iiias-!i  :ilmllt  •»   !•■•■!.  II  •■  "»*  >Im1h«i.  tl.r  tail   I  t   r-  •  •    »  ■  -■ 

lunik.     Allan!  ii-  *  •••■■-»ii.  in  ilnji  «ilit       Kntir  «|»»*-iiiirii«  kv-  «■     '    *••    ' 

tlii'ii*  lilini^lit  In  tin*  *uif  i«'i*  l»\    I141  Hit;  •»«  allow  ril  .1  fi»!i  !■•■«    **■*  '   ' 

r  a  par  it  \  of  tin*  *!uiii.ii  i..     1 1 •  iitit lit-r    >     ■  •iinj«if-ri'<i.  a  lla*L 

So  7^ir<i.i/,  Mimiiii     \!.t,    I.      \«i    II.  .1    N    V  ,1-.l,  •.    Oprn  At!tii,i 

"l  *i  -iH'i'^iia  1  •«/  • ."  1  ■  ■  •    II 1 11  *  pM'.lr*r.«     !■>.*.    -.'    Atlar.tn. 

Km-  -j  *>  i»vs.-    ■'  1  •        ..  »  ■  » :i  L.   II   .-■  ■    \-  mi.  ,  I  "    .     ti     '■■■'.?•    ■    At  Ian  t  it     .       ■    W  •  » 

(il«Tillb,  <  al       *    r     .  .     I"-  ■      ■•     \TiilU.     !»».;•>-*    |    •■■«■».  ■  "   -  i  ,  .  f  ■«*        .     I    .• 

X  'in  ■  in-.  *».  :■  1  ■  ■     ■■      1 1   \  III  1 1  ►    !"•  ■     l     -    \»-    H-.i     ;  •- 

Si--/  *j  !■■  -f       \   '/i.'it,    M    mi.     -»■.    i*i«.    |i<li>a    \        \        _.",     1"1-       Opfrt      A*   ■-*  •/  ■- 

Ml1<  INI  I 

KamiU    I.V.   KrKVrillHVNi.lIi.f:. 

/.yniMMi  x«  itli  tin-  lii:nir|i:u  ali.'il  |miiI  mti  rmirli  niiortcr  thar  ■■.»  •»*•■. 
Itraiirlual  :  tlir  t.ul  \**i\  •-l«-itk*»f *-  ami  nio«I#rat«»!\  aitrr. u»\* #1  ^**  »«■»■• 
ln-Ail  flat  aluiM".  ami  «itli  .1  fi.tli*i\  ••!•«••  inolta!  milM'i!..  »'  '  l»»   ••■.'•  -  *    .-    • 

(•t     *A  llll'li   t  'II      •  \  •  »  .»!•      •>  |.i.-ii|  .    tll.l\  iiial  if*    «-\«  •■•4^:  ■  •  •         '.'**'•  k    • 

\%  alii*,  p. 1  mill  i.  .ii.il  1  .••»■•  ^  a^.iiri«t  #  a<  Ii  •■!  !••  i    ■■•  I  ir    . •  ' '        •■ '  i 

nl    I  ?ii    'J  -ii- pi  1  !••■•:   .1  !!•■■■  1  -       .*  1! ).  i:-  :  Mlt-  f  ■  •  ?*.  •■;•  •   i«  '       ■  •  »  • 

ana!    til  «•    ■.»■!'.    il»  ■.  •'■!■■  •:    .»:.•!    iniil   i.iiiil    ij«.i:.%    •..•■•.-..       ■    ■     - 
I  In-    pt-i  tn:  .4;    !.!»-    11.  :  ■.'•  .    i.i:  :•■■■*  .        <  iii!    A     !»-••!•!  I  ••  •  ;    •■  •       • 

-  p^i-iii-i  .1     .1t.1l  1  -\  !■  -pi  1  :•  -  »  i.n  .*  1. 

196    GASTKOSTOMUS.  «.    :  a   Kul-r 

• 1.  i.     1      1         •    »   \  .•   v  :■-.". 

1  1. 1 1:.  .-ii  .1      ■:'       .»:■  «1  .4:  ■■      '  :'■   ■■:  !  •«   '■■-. ;.:■■?  I '  .4-.    »•:■■*.:.  •  !.•     ■  ■     ■   .-•  ■ 
mi-  I ••■>.•  -  .4  -  •  -■   .  •  ■     t  . ■:  1  .    ,«  .  ■:  j   1-  T !.«   •  '.4!..  'i:..       ■■■.•:?■      • 

I  •••  1 1 , .  1 !  1  j  •  •  t  ■.  - .    ;     ■ .  ■.  1 ;  1 1  -    • .   1    .  ■  ■  .   •    4 1 :  ■  •  '-*    '  -  1 '  • !  •  •  1 .  t    *      •  "*  -      :       ■ 
?•••!.    1  r  ■  \ '  --        r     ■■■   ■■   f    .  '.  •  .   •  1  .    »    : !.   .ii.   •  r.i-1  .!'■    •   •  •    "  •  ■ 
if-  ••  •■■     »    ,.  p'T'      ■  '«    '■     A     l.'\i;t  :  ■*         »t.iii.ir  •. 

*••■•.  I.  lolknspi*!  s  HiIIMHI.  K       • 

.I.w--A    •:    •■    ■      "■        .       ' '  \t'.    !•••':      >.•  pii  «-i  •!    ii.'-i  »:■:•  • 

l    4 ■  •  ■  ■  *      ■  ii.  ''■■.■'  1  ■_■  -     1  ■•■■■:■■■■!!■■«•  •       k  a         I  •  •  „•  • 

I-      •■     '.    i!      "    1   •         .  ■    .       •  •■'.    !■     ;■      ■!  ■■•.r    !.»■■•  :.!        •■■.»■: 


f..   1  ■■•■■■    :       ■   -■  •      •'.■■•.•    i-  .4.      t  ■::.■•■■.■»»:  ■ 

: :  j    •    ■  ■    ■  ■    ■  _         ■  :  ■■  ■        j  -■,-■.  .         I  '■    • .  k .     %    "       !.■•■»!.: 
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along  base  of  dorsal.  Length  18}  inches,  the  body  <H  inches.  Deep 
water  off  Newfoundland  banks,  389  to  1,467  fathoms;  also  taken  in 
Davie  Strait.    (Named  for  Spencer  Fallerton  Baird.) 


ifcaanfu.  Gill  <t  Rtdeb,  Proc.  U.  S.  Nat.  Mus.,  vi,  1883,  271,  off  the  Grand  Banks 
of  Newfoundland.    (Type,  No*.  33294,  3329ft,  and  33386.    Coll.  Albatross.) 

Order  S.  ISOSPONDYLI. 
(The  Isospondylous  Fishes.) 

Soft-rayed  fishes  with  the  anterior  vertebra?  simple,  unmodified  and 
without  auditory  ossicles ;  symplectic  present ;  no  ihterclavicles ;  oper- 
cular bones  distinct ;  pharyngeal  bones  simple  above  and  below,  the  lower 
not  falciform.  Mesoooracoid#  arch  always  well  developed,  as  in  the 
Ontariophtftti  and  the  Ganoids,  forming  a  bridge  from  the  hypercoracoid 
to  the  hypocoracoid.  Bones  of  jaws  developed,  the  maxillary  broad, 
always  distinct  from  premaxillary,  and  forming  part  of  margin  of  upper 
jaw ;  no  barbels.  Shoulder  girdle  well  developed  and  connected  with  the 
cranium  by  a  bony  post-temporal.  Gills  4,  a  slit  behind  the  fourth.  Air 
bladder,  if  present,  with  a  pneumatic  duct.  Dorsal  and  anal  fins  with- 
out true  spines.  Ventral  fins  abdominal,  sometimes  wanting.  Scales 
usually  cycloid,  sometimes  ctenoid  ;  occasionally  wanting.  No  developed 
photophores.  Adipose  fin  present  or  absent.  A  large  group  comprising 
most  of  the  marine  soft-rayed  fishes,  excepting  those  found  in  the  deep 
sea,  these  composing  the  degenerate  group  called  Iniomi.  Some  of  the 
forms,  as  Elopidtr,  Albulidw,  etc.,  show  analogies  with  the  Ganoid  allies  of 
the  Cycloganoidea.  This  seems  to  indicate  the  probable  descent  of  the 
hospondyli  from  a  Ganoid  stock,  but  probably  not  from  the  same  part  of 
the  Ganoid  series  as  that  from  which  the  Ostariophysi  have  sprung,  (foof, 
equal;  oirovtivAof,  vertebrae.) 

Ci.rrr.oiii*A  : 
u.  Atli|>o#e  fin  none. 

b.   I>or*al  fin  inserted  more  or  less  before  anal  (rarely  slightly  behind  it);  shore  fishes  or 

river  fishes,  usually  silvery  in  coloration  and  with  the  skeleton  firm  ;  air  bladder 

well  developed. 

r.  iiular  plat*  present,  between  branches  of  lower  jaw  ;  mouth  large  ;  teeth  present, 

all  pointed  ;  axillary  scales  and  sheaths  large.  Elopidje,  lti. 

ee.  Gular  plate  none. 

<f.  Lab* ml  liue  well  developed. 

t.  Teeth  present,  no  accessory  branchial  organ. 

/.  Mouth  Mnall,  horizontal  ;  posterior  i>art  of  tongue  and  roof  of  mouth 

covered  with  course  paved  teeth.  Albi'Lidje,  lvii. 

//.  Mouth  large,  the  teeth  all  pointed,  some  of  them  canine,  none  paved 

or  molar.  Hiodontid.e,  lviii. 

t+.  Teeth  none;  an  accessory  branchial  organ  behind  gilTcavity. 

CHAMID/V,  lix. 
dd.  Lateral  line  wanting;  no  gular  plate. 

g.  Mouth  small,  inferior,   toothless,  the    maxillary  simple  or  nearly  so; 
stomach  gixzard-like.  Dorosomid*,  lx. 


*  Precoracoid  of  Cop*.' ;  "SpangenttUck  "  of  Gegenbaur. 


40H  Bulietin  47 %  United  Statu  Xmtwmmi  Mm**m 


W    M<  uth  nwlrrmlr.  (main*).  Ik*  toaMlltery  *4  •!■•*«  tfcrw  )»•»«•     •«  •»•  i 

in-!  ginmrA  llkr.  •  t  •  >«rt  ■ 

Vij    M<>«iilt  •u\-mUtU'tt  *rry  -mi*.  1*1  ••  •  to|»fii|.  t*4  *  •■•  **  ■**    **■ 
Ury  %rM  li<t.^  |»   t.-i.     *  a. 

W»     tfc-TTkftl    An    |riMtrr»or.    ■•Ifkwttr    anal  .    «|a«|t-ar«   **•*■••.    .  f   l*»«r     •*!■>«   ■■*/     «       •»-««• 
I>la<kuli  iti  i<»l««r  ,  op-iiiti  MNall,  vilH  •■tail  |>«i.l*>l  t*«»0>  ,  a*'  ^aatfrfe-t  v***.^ 

%.•»--  •*•  •-   «  •    .1 
fULM"Nlt>r« 
•w    A«Ii|m^*  flu  w»ll  «l«  ««■!■  f«M  .  »»i«lu-u  ii'ihr,  ihc  lar»*  *tr»  tja-<>'i?  !•'  •  *«  ■*>    *w»     •  •  ■• 

«•(  tin    *l«|-in»»ll   I-  ftifr   rtlrit'l-'lt   .    Sir  l'!»il|rf    Wri|'U*>-l    |»>l 

%    tMnftuki  M  »i|  h"ti«l,  it"t  Iia*  lit*  !!<•  Ii<(m  <•(  m  l»ht»»l  aar      |-tl  rv     ■  »»aa»*»»      l**>«  %■-•> 
!*•£■!•  i«||ifr  tiiiin»f-  ••• 
•     I'arMtal-  ••  i^iralr*!  lj  lti»  •ti|>t4i«-t  i|i|l*l  .  •I»rt«al  ft*   M'»Wr»l*     Ik*  •»•»»  *  •  ■*■    • 

Ir-iiit  ft*  in  imttiUi  •■■■   •   i  • 

o    Pari*  Ult  in       iit«>l,  i  «l  •^|*r*f»»l  t-y  a  •tij>r»  vi|«ial      k^a*'  f  •  •  •■•     «|  •..» 
Inirli.  lh'-  •nii|-lf  r  »■•  in  It*  ai*t*rtitf  kalf  »»ci  a«»a\i*-rm*«      T«*b«i>   »•    . 
44    M-iitiai  h  •  ■•«  al    <-f  ()■•  l--f  m  ■■(  a  I4iimI  -av  .  |«j  !■■?•«    ■  ■•••  fa**  ■  a.  It  *•■» 

j    Bran  iii*«l«j;aU  •  i-r  »■*•■     fill  m*mtirmiira  «^|«r  at*  It    ■  •»-■■!  ■       t 

±1     IlfBJii  luuctrtfal*    ;••[(,    Unit  aut4»r*t*   .  n»<>«llb  Mh-»I!  Mi    »  «T    «:j  •      41 

Km11.lv  LVI.  KLOI'IO.K. 

■ 

<  I  IIKTAltlllNM.  > 

Bn«ly  *lonjjatr.  niori*  or  I****  comprrmMMl,  rnr#rfN|  with  •iM*rr.  rtr>  .» 
aralr*;  hra«l  nak#*«l.  Mouth  In  owl,  terminal,  tli«  lowrr  jaw  pr^mn^r* 
rrrmaxillarit**  not  protractile*.  *hort,  th*  niaxillarira  for  mi  at;  i*>*  Ut#«%: 
margin*:  of  tin*  np|«*r  jaw  :  mamillary  C€»mpo»c.|  uf  al-mit  tint-*  •••#•* 
rxtfiHliiig  oui  kward  U'\oih1  i!h«  i»yt» :  an  ihm^utr  Unix  jiUl*  t-  t  »r.  •  ■  ^ 
liraiirhcHot  tht>  !iiv%i  r  jaw  1  atialo^iMtit  to  tlif>  ^iilar  p)4t«- in  l*»  '  '  »■  • 
of  \illiforiii  t  •-•-  tli  in  li«ith  j.iw<*  ami  mi  \«»ru»r.  paijitni* «.  j-*«?  «-  '.* 
tonkin*,  ami   )>.iMt*  ••(   »kn!l  ;   nn  )at  u««  t«^-t!i.      K>«'  1at«;«  ,  «*.*..    4'     «     i*  "*" 

ryrlhl.       0|»(>l<"ll.ll     l»n!ir*  tliili.   Willi    l'\|i.1tnli'«l    IIm'II«I»I^Ii  j«  t  ■■■:•       -    ■     -■• 

a  firalv  orri|iit.i.  •  ullai .     < •  1  i  1  iiit-iii)»ram-«  t  ut nrl\  •4'par^t*-    tr*»    1  ■       •    * 
lit  hiiiw*.      Hi  .!!.•  }.;iM»tf)£aN    Minn-run*,     "."•    ti#    'X*         ii-ll  iakt-»     ■  •  fc-    • 
■klfinli'i .     r*»«*ml<>Kf  am  !»•  •  j»t  ••■■•-1.  t  m  al»*»*M  .     !u  il\  m*t  ki-««l«  «i  :  «  r  •*  •  •  A-. .. 
lallifi    liin.iM   .iiiil   •••-.  iiiil    '.nth  nt«liiiai\    »ri>»       Lateral    I  r.<     ;-.♦*■* 
I>i»r<*al  tut  iij-i  t  tt  «1  «i\  1  1  •••  -Ii-'lit  l\  iM-hitxl  \  •-■■  1  r al*  :  r.uiil.i!  •  :.  f  ■*  • « ■ 
a<l  :{>«>••#■  tin  :  ii«iT-.i!  ami  aii.ii  •l#,j*t  •■-■^j  J»it-  iiitn  a  «li*-at  I.  *>{  mv.%'.»  •  .    j-     '    *j.» 
ami    \«-iitr:i!i  t-:»f|i    uitV  .1   l«»ii^   a««  »»•»•»!>    *i-aif       1'aiii'lal   !-»!.•*   •■  •  ■  ■      ^ 
alnti^  top  ot   In  a<l       l*\  M«r  i   i  it  r.4  iiii»ii«ri»n».     (•••tifia  ll»r»-«  .  »\*  ■   »»^« 
fit »-.  Iiitiii'.ti.:  I'Am  '.m-'!  11.  tt  knl  «!ilif'att.!li«>i,  Inith  w  i«l«'l\   <!   •'•    I. n't.       •    • 

fr<>pi(.il  •>•  a-»        I)  •■  •»!•• ■•   a:t-  1  ut    turn  h    \  a  immI   a*  fin*!.  t}.««   **•  •        *       • 
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197.  TARPON,  Jordan  &  Evermann. 
(Grande  £caillk.) 

Jordan  k  Kyrrmann,  new  genus,  (odontic**). 

Body  oblong,  compressed,  covered  with  very  large,  thick,  silvery, 
cycloid  scales ;  belly  narrow,  but  not  carinated,  its  edge  with  ordinary 
scales.  Month  large,  oblique,  the  lower  jaw  prominent;  maxillary 
broad,  extending  beyond  the  eye.  Villiform  teeth  on  jaws,  vomer,  pala- 
tines, tongue,  sphenoid,  and  pterygoid  bones.  Eye  very  large,  with  an 
adipose  eyelid.  Lateral  line  nearly  straight,  its  tubes  radiating  widely 
over  the  surface  of  the  scales.  Branchiostegals  23.  PseudobranchisB 
wanting.  Gill  rakers  long  and  slender.  Dorsal  fin  short  and  high, 
inserted  behind  the  ventrals  (over  the  ventrals  in  Mcgalops),  its  last  ray 
elongate  and  filamentous  as  in  Mcgalops,  Dorosoma,  and  OpUthonema ; 
anal  fin  much  longer  than  dorsal,  falcate,  its  last  ray  produced;  caudal 
widely  forked;  pectorals  and  ventrals  rather  long;  anal  with  a  sheath 
of  scales;  dorsal  naked;  caudal  more  or  less  scaly;  a  collar  of  large 
scales  at  the  nape.  Vertebra?  about  57  (28  +  29).  Size  very  large,  the 
largest  of  the  herring-like  fishes. 

The  posterior  insertion  of  the  dorsal  fin  distinguishes  the  single  spe- 
cies of  Tarpon  from  the  East  Indian  Megalops  cyprinoides,  a  fish  of  similar 
habit,  in  which  the  dorsal  is  inserted  above  the  ventrals.  (Tarpon  or 
Tarpnm,  the  common  name  in  Florida,  probably  of  Indian  origin.) 

670.  TARPON  ATLANTICU8  (Curler  *  Valenciennes). 
(Tarpon;  Tarpcm;  Grands  £caillr;  Silvbr-fish;  8abalo;  Savanilla;  Savallr.) 

Head  4;   depth  3f.    D.  12;  A.  20;   lateral  line  42;    branchiostegals 
23.    Body  elongate,  compressed,  little  elevated.    Dorsal  filament  longer 
than  head.    Mouth  large,  the  maxillary  extending  beyond  eye.    Uniform 
bright  silvery,  the  back  darker.    Length  6  feet.     Long  Island  to  Brazil ; 
common  on  our  southern  coasts,  but  probably  not  breeding  north  of 
Cuba ;  noted  for  the  great  size  of  its  scales,  which  are  used  in  ornamen- 
tal work.    It  reaches  a  weight  of  30  to  110  pounds.     It  is  not  much 
valued  for  food,  although  much  appreciated  by  anglers.     "An  immense 
and  active  fish,  preying  eagerly  on  schools  of  small  fry,  in  pursuit  of 
which  it  ascends  fresh-water  rivers  quite  a  long  distance.''    (Stearns.) 
It  is  often  dangerous  to  seine  fishermen,  leaping  over  or  through  the  nets 
with  great  force. 

Mtyalvp*  odontic**,  Cutirr  St  Valencirnnes,  Hint.  Nat.  Pois*.,  xix,  398,  1840,  Guadeloupe; 

San  Domingo;  Martinique;  Porto  Rico. 
Mtyalop*  eUmgot**,  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  I808,  224,  Long  Island. 
M«j**loj»  thru»nidf*,  GtfNTHRR,  Cat.,  vn,  472,  1R68,  and  of  mort  author*;  but  the  name  Clupea 

tkrwoultt,  Blocm  St  Schneider,  belongs  to  the  Ea*t  Indian  Mtgalop*  cyprinoide*;  Jordan  A 

Gilbert,  Synopsis,  262, 1883. 

198.  ELOPS,  Linnspus. 

Flop*,  Linnaws,  Syst.  Nat.,  Ed.  xn,  618, 1766,  ($aurus). 
Mugdomonu,  LaORPKDR,  Hist.  Nat.  Poiss.,  v,  398,  1803,  (anna-carotina). 

Trichoma***,  Rafinrsquk,  Analyse  de  la  Nature,  1816,  88,  (anna-carolma) ;  substitute  for  M*g0o- 
considered  objectionable. 
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along  top  of  head.  Vertebras  finmerons,  42  +  28  =  70.  A  single  species 
known,  found  in  all  warm  seas.  In  this,  and  probably  in  related  families, 
the  young  pass  through  a  metamorphosis,  analogous  to  that  seen  in  the 
Conger  Eels.  They  are  for  a  time  elongate,  band-shaped,  with  very  small 
head  and  loose  transparent  tissues.  From  this  condition  they  become 
gradually  shorter  and  more  compact,  shrinking  from  3  or  3i  inches  in 
length  to  2  inches.  According  to  Dr.  Gilbert,  this  process,  like  that  seen 
in  various  eels,  is  a  normal  one,  through  which  all  individuals  pass.  In 
the  Golf  of  California,  where  these  fishes  abound,  these  band-shaped 
young  are  often  thrown  by  the  waves  on  the  beach  in  great  masses. 
{Cluptidce,  group  Albulina,  Gunther,  Cat.,  VII,  468,  469,  1868.) 

199.  ALBULA*  (Gronow)  Bloch  &  Schneider. 

(Lady-fishks.  ) 

OcmorkyncuA,  Nossman,  Act.  Select,  III,  382, 1767,  (nonbinomtal). 

Atbmla*  Grokow,  Zoophyl.,  102,  1763,  (nonbinomial). 

ABmia,  Block  A  Schneider,  Sjst.  Ichth.,  432,  1801,  (count  ht/ncu*  -  vulpet). 

Bkcyriaiut,  Lackpede,  Hist.  Nat.  Poiss.,  t,  45,  18(13,  (banttna  =  rvlj**). 

GJmsmfcu,  Ovvike,  in  Agassis,  Spix,  Pise.  Bras.,  48,  1829,  (fonkali  -■■  rulpe$). 

Characters  of  the  genus  included  above.    (Latin  albux,  white.) 

672.  ALBl'LA  VrLP£8/(LinDa?us). 
(Lady-fish;  Bone-eish;  MacabI;  Sanducha;  Banana-fish.) 

Head3f ;  depth  4.  D.  15;  A.  8;  scales  9-71-7.  Upper  lobe  of  caudal 
the  longer.  A  broad  band  of  peculiar,  elongate,  membranaceous  scales 
along  middle  line  of  back;  accessory  ventral  scale  large.  Brilliantly 
silvery;  olivaceous  above;  back  and  sides  with  faint  streaks  along  the 
rows  of  scales;  tins  plain;  axils  dusky.  Length  18  inches  to  3  feet. 
Tropical  seas,  on  sandy  coasts,  almost  universally  distributed  and  gen 
erally  abundant,  ranging  northward  on  our  coasts  to  San  Diego  and  Long 
Island.  A  beautiful  and  active  fish,  in  most  places  little  valued  as  food, 
hot  in  some  regions,  as  Key  West,  highly  appreciated,     (villus,  fox.) 

Unbar  ana,  Marcqrave.  Hist.  Bros.,  1048,  Brazil. 

FaJpcs  bakammnt,   [tbe   Bone-pihh],  Catesby,  Nat.  Hist.  Oar  ol  in  an,  etc.,  pi.   n,  Ag.  1,   1737, 

Bahamas. 
Emox  rtdpr*,  LiNN.crs,  Synt.  Nat.,  Kd.  x,  1758,  313,    Bahamas;  bafted  on  th«  Bone-fish,  Vulpe* 

bakamtnu*,  of  Catksby. 
Argentina  gUmcnltrnta,  ForskAi,,  Descr.  Anim.,  08,  1775, D Jidda    Arabia. 

Macabi,  Paula,  Dif.  Piezas  Cuba,  88,  pi.  3."»,  fig.  1, 1787,  Cuba:  baaed  on  I'ulHtmHa or  Marcqrave. 
SptoduM argentnu,  Bloch  A  Schneider,  Sjst.  Ichth.,  398.  1801,  Asia. 
Clxpea  branUfnti*,  Bloch  A  Schneider,  8y»t.  Ichth.,  427,  1801,  Brazil. 
AlbmU  exmuryncku*,  Block  &  Sciineider,  Syet.  Ichth.,  432,  1801,  Antilles;  after  Gronow  and 

Plcmiee;  called  Albula  plnmiert  on  plate  86. 
Amia  trnmaculata,  Bloch  A  Schneider,   Sy«t.   Mith.,   451,   1801,  Central   America;   after 

MacabI  of  Parr  a. 
Bmtyrvuu  banana,  Lackp£de,  Hist.  Nat.  Poiss.,  v,  46,  1R03,  lie  de  Prance. 
Clvptantacrocepkala,  Lackpkde,  Hist.  Nat.  Poi«w.,  v.  42(i,  1H03,  Martinique;  on  a  drawing  by 

Plcmier, 
GUmodms  formls&li,  Agassie,  Spix,   Pi#c.    Bra*.,  49,   1829,   Bahia;   called    Eh.jhihIi*  *>ricu*  and 

Emgramli*  bakmuu  on  the  plutct,  22  and  24. 
A&mla  parrx,  Cutier  A  Valenciennes,  Hist.  Nat.  Poiss.,  xix,  339,  1840,  Martinique;  Bahia; 

Rio  de  Janeiro. 
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i  Till*.    MiKiN-KYKM. ) 

Ilodr  ohlnnjj,  mtirh   r<»mpr«*na««4|,  pnvi»rnl    with   mo4rrat*>  •■/#-:     »■ 
liantly  Ntlvpry.  ryrhml   *i»1«h*.     Ileaxl    naked,   abort,    tbr   •tn*nt    *    --: 
Mouth  moderate.  oMn|iie,  terminal,  the  jawa  about  e«|naJ.     I"f"-rs  at      » 
rim  not  protractile.     Ma&illaty  aniall.  aleiider.  m  it  hunt  rtidmt  «-i;;  * 
mental  l*>n«\  articulated  to  thr  end  of  thr  premanllary.  ami  1*>tm.*£  *  •* 
lateral  margin  of  the  up|M*t  jaw .     llentitiou  very  complete .  ptrnui      a** 
and  dentary   Inuh*n  with  nmnll,   wide-art,  card  i  form    teeth;,    ma&i2.*--«« 
with  feeble  teeth;  a  row  uf  ntronic  teeth  around  thr  margin  of  thef>*tx-»» 
th«  anterior  cauiue  ami  vrry  atming :  between  theae  la  a  ha  ml  *>(  •L-n 
clone-art   teeth*,    voimr    with   a   long,   double   arnea   of  rh«ea*i.    fn 
teeth:  aimilar  aerii**  on   the  palatine*,  apheiioid  an«l  pterygoid*     •.  6*a 
of   lower  jaw-    tit  tint;    within    tin*   upper.  ao    that    the  •Untarir*  t&it 
againM  thr  paUiinea.     K>e   tery    large,  thr  adipoa**  rtrIM    not   ?r.-a    • 
ilr\rh»|H'<l.     i*r«*o!)utal   \n>    n.ut«»w.     N"«tnU  large,  thi»«e  «.f  •  *«■*.   •    ■» 
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Generic  characters  included  above.  (voetAfo,  hyoid;  octoi'c,  tooth; 
**  hyoid  "  ie  the  bone  shaped  like  the  letter  Y,  forming  the  base  of  the 
tongue.) 

Amniiodok  (ap+i,  both  ;  ofovt,  tooth) : 

«u  Bell j  in  front  of  ventrals  carinated  ;  dorsal  with  9  developed  rays.  alosoides,  673. 

Hiodom : 
oo.  Belly  in  front  of  rentrals  not  carinated  ;  dorsal  with  11  or  12  developed  rays. 

o.  Belly  behind  rentrals  carinated  ;  eye  3  in  head.  teroisus,  674. 

be.  Belly  nowhere  carinated  ;  eye  2%  in  head.  selerops,  675. 

Subgenus  AMPHIODON,  Bafinosque. 

67S.  HIODON  ALOSOIDK8  (Rafincsque). 
(La  Quescue;  Naccayhh.) 

Head  4j;  depth  34;  eye  34.  D.  9;  A.  32;  scales  6-56-7.  Body  closely 
compressed,  becoming  deep  in  the  adult,  the  ventral  edge  everywhere  cari- 
nated. Maxillary  reaching  to  beyond  middle  of  eye.  Caudal  pedunole 
rather  stouter  than  in  H.  tergisu*,  and  the  fin  not  so  deeply  forked.  Back 
less  arched  and  snout  blunter  than  in  the  other  species,  the  mouth  larger 
and  more  oblique.  Pectorals  longer  and  ventrals  shorter  than  in  H.  ier- 
gitu*.  Bluish;  sides  silvery ,  with  golden  luster.  Ohio  River  and  north 
to  the  Saskatchewan;  common  northwestward.    (Alosa,  shad;  eido$,  like.) 

Ampkiodon  aiomAdf*,  (misprinted  altwidet),  Ramnerque,  Journ.  Phys.,  Paris,  421,  1819,  Ohio  R. 
Hfodou  ampkiodon,  KAriMEMjUE,  Ichth.  Oh.,  42,  1820,  Ohio  River  near  the  Palls. 
HffoiUm  dbrjHBfMts,  Richardson,  Fauna  Bor.-Amer.,  in,  232, 1836,  Cumberland  House,  Sas- 
katchewan River  ;  Jordan,  Bull.  U.  S.  Nat.  Mus.,  x,  68,  1877. 
Jfyodom  aUmndet,  Jordan  6  Gilbert,  Synopsis,  259,  1883. 

Subgenus    HIODON. 

674.  HIODON  TERGISTJS,  Le  Sueur. 
(Moon  Eye;  Toothed  Herring.) 

Head  4i;  depth  3;  eye.  3.  D.  12;  A.  28;  scales  5-55-7.  Vertebra*  30  + 
31  =i  61.  Body  oblong,  moderately  compressed.  Eye  large,  the  maxillary 
barely  reaching  its  middle.  Pectoral  fins  not  reaching  ventrals,  the  lat- 
ter just  short  of  vent.  '  Belly  behind  ventrals  somewhat  carinate,  but  not 
before  ventrals.  Color  brilliantly  silvery,  olive-shaded  above.  Length 
12  inches.  Great  Lakes  and  the  Mississippi  Valley ;  north  to  Assiniboine 
River;  abundant  in  the  larger  streams.  One  of  our  handsomest  liehes, 
not  valued  as  food,  the  flesh  being  dry  and  full  of  small  bones,  (tergitus, 
scoured  or  polished.) 

Modem  Urging*  Le  Sueur,  Journ.  Ac  Nat.  Sci.   Phi  la.,  i,  1818,  364,  Ohio  River. 
Glomxltm  harmgouit**  Rafinesque,  Amer.  Mouth.  Mag.,  n,  September,  1818,  354,  Ohio  River. 
Gtn**>d<m  kHrrunu,  RAriNEftQUE,  /.  e.,  1818,  354,  Falls  of  Ohio  River. 

Hiodtm  dodaiu*,  Le  Sueur,  Jouru.  Ac.  Nat.  Sci.  Phila.,  I,  1818,  367,  Ohio  River  at  Pittsburg. 
Hmodon  rentaiU,  Rafinesque,  Irh.  Oh.,  42,  1820,  Ohio  River. 

Cfprinus  (Abramis  f)  amiihii,  RicnARDSON,  Fauna,  Bor.-Amer.,  in,  110,  1836,  Richelieu  River. 
Iljixlon  claudaluf,  Cuyier  A  Valenoienxe8,  His.  Nat.  Poiss.,  xix,  313.  184*1;  after  Le  Sueur. 
Hfodon  terginu,  Guntiier,  Cat.,  vn,  375, 1868;  Jordan,  Bui.  V.  S.  Nat.  Mus.,  x,  68, 1877;  Jorpan 
k  Gilbert,  Synopsis,  259, 1883. 


•  We  do  not  know  which  of  the  nearly  synchronous  specific  names  tenjisu*  and  hatmgoidt*  is 
entitled  to  precedence.  Tergi***  is  in  common  use,  was  accompanied  by  a  better  description  and 
i*  a  better  name. 
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filament,  longer  than  pupil ;  base  of  tin  with  a  large  scaly  sheath ;  pec- 
toral and  ventral  with  scaly  axillary  appendage ;  anal  similar  to  dorsal 
bat  much  smaller ;  pectorals  and  ventrals  rather  small ;  caudal  very  long, 
forked  to  the  base,  its  lobes  subequal,  straight ;  base  of  fin  with  small 
ecale ;  ventrals  somewhat  falcate.  Color  greenish  above,  the  sides  bril- 
liantly silvery,  fins  more  or  less  darkened ;  inside  of  ventrals  and  pectorals 
blackish.  Length  2  to  5  feet.  Pacific  and  Indian  oceans,  on  sandy  shores, 
north  to  the  Hawaiian  Islands  and  to  the  Gulf  of  California,  where  it  is 
abundant ;  a  food  fish  of  some  importance ;  occasionally  entering  streams. 

Jfajpl  dkoaof,  FomkAl,  Descr.  Aniiu.,  74, 1775,  Red  Sea  at  Djidda,  Arabia. 

Mnqd udtmmen*  (FoasTEit)  Bloch  k  Schneider,  Syut.  Ichth.,  121,  1K01,  Pacific  Ocean. 

CfctiM*  oruKrMN,  Lac£fkdk,  Hirt.  Nat.  Poiw.,  v,  396,  18*0,  Arabia. 

Cfprim** pahi  and  tulo,  Citikb,  K£gno  Anini.,  Ed.  2,  n,  276,  1829,  India. 

J>fi«rM  zrtfUmiitu,  Benxxtt.  Proc.  Cumm.  Z<m>I.  Sw\,  184, 1&32,  Ceylon. 

Brntiriam*  t*atl<nup<tt'u$i*>  Jerdon,  Madr.  Journ.  Lit.  8c.,  xv,  344,  Madras. 

ObuMM  mcwIu,  Isle  of  France,  chlurvptcnu,  Madipolam,  nuchali*,  Vigazapatam,  orietUalU, 

Japan,  au«l  cyprtmeUa,  Hawaiian  Islands,  Cuvier  <s  Valenciennes,  Eist  Nat.  Poias., 

xix,  194,  198,  1*46. 
C%mmm  uvHcha,  Blekker,  Verb.  Bat.  Gon.,  xxiv,  11, 1852,  Eaat  Indiea. 
Cham*  lalmonau,  QCntusr,  Cat.,  vu,  473,  1868. 

Family  LX.  DOKOSOMIDjE. 

(The  Gizzard  Shads.) 

Body  short  and  deep,  strongly  compressed,  covered  with  thin,  deciduous, 
cycloid  scales.  Belly  compressed  to  an  edge,  which  is  armed  with  bony 
serratures.  Head  naked,  short,  rather  small.  Mouth  small,  inferior, 
oblique,  overlapped  by  the  blunt  snout ;  no  teeth  ;  maxillary  narrow  and 
short,  with  a  single  supplemental  bone,  not  extending  to  opposite  middle 
of  eye,  and  forming  but  a  small  portion  of  lateral  margin  of  upper  jaw ; 
mandible  short  and  deep,  its  rami  enlarged  at  base ;  premaxillaries  not 
protractile.  Gill  rakers  slender,  exceedingly  numerous,  not  very  long, 
similar  on  all  the  arches.  Gill  membranes  not  united,  free  from  the 
isthmus;  branch  iostegals  about  6;  pseudobranchia?  large.  An  adipose 
eyelid.  No  lateral  line.  Dorsal  fin  about  midway  of  the  body,  usually 
behind  ventrals.  Pectorals  and  ventrals  moderate,  each  with  an  accessory 
scale.  Anal  very  long  and  low  ;  caudal  forked.  No  adipose  tin.  Ver- 
tebra* 49.  Stomach  short,  muscular,  like  the  gizzard  of  a  fowl.  A  single 
genus  in  our  waters ;  species  about  10.  Mud-eating  fishes  of  the  coasts 
and  rivers  of  warm  regions,  of  little  value  as  food.  The  family  is  very 
close  to  the  Cluprida',  the  distinguishing  characters  being  not  of  great 
importance.     (Clupeiditj  group   Chatoenaina   Giinther,  Cat.,  vu,  406-411, 

1868.) 

202.  DOROSOMA,  Ratinesque. 

(Gizzard  Shad.) 

DorvMomo,  RAriWESQtTE,  Ichth.  Oh.,  39,  1820,  (m«6i/u  -  crpedianum). 

Cftaforaw,  Crrnca,  Regno  Animal,  Ed.  2,  Vol.  n,  32* >,  1*29;  in  part,  (include*  Opisthonemn,  etc.). 

CkatoiiMHt,  Crnim  &  Valenciennes,  Hint.  Nat.  Poira.,  xxi,  94,  1S48,  {cej>cdiamis). 

Characters  of  the  family ,  with  the  addition  that  the  last  ray  of  the 
dorsal  is  prolonged  and  filiform  as  in  Oputhorwma,  Megalops,  and  Tarpon. 
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r»;;».  i»oi:i»Hi»m  i  rrimiM  n  imi.i.  J    u.  *  •*■  ■*■■ 

Imm|\   eluii^.if*-.  tlii    ilfp?!.   .iIm-ii!  niir   |!,.r«l  lh«'  li-Iiglh  »i«'i»    •  «<*'!*  - 


Tie     N 


t    ■  • 


«;>.   iHiUosoqi   ^IMllMl      .  .ti-h 


Hi-.»il  .'■        .1-  ft  *    :'.       f\.    t       Ii    II      A    :''■      *•■»!•■*    l-»  Hi      \U\      *r  . 
ext«*ti«l:l.^    *'•    '»•  "••  ^    I:  «»»i:    ••(    •■>  t».  \\  }..•  I.    i«  e«|Ua\!    t««   •l*«»m      ■  a  •*  •    «■>«.     & 
I't»I*>a!  !•  •••  :••■•!      ■;'!    l»«-'.   l.il   \  •titr:ii«»,  iti    til.tinri.t   li'^luttg   r:  -i       T     *:  » 
lulu'  »<-m !♦*:•:  ::.:      •:,•:.»!■»       x. .  \  er  \  .  *»  ith  a   »«nail    \*'.m*  k  hun  t  :  .,    «;•>  t 

K.i*t  rn,i«:   •■!    NIi%   •  ••  it  .!.*!. i  !     ■ 


X 


..«■:-••    Mr  iuu        >     ■:    *l    ?s*: 


i-     .ii  .'       .   ■  *    .     • :;  i  I     :     *i  \    ;«•.**"     i  ■» 
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•79.  D0R0S0M1  PET  EN  ENS  E  (GUnther). 

Head  3* ;  depth  2f ;  eye  3*.  D.  14  or  15 ;  A.  20  to  23 ;  lateral  line  40. 
Maxillary  extending  to  below  front  of  eye,  which  is  longer  than  snout ; 
jaws  equal.  Dorsal  inserted  slightly  in  advance  of  ventrals  and  nearer 
tip  of  snout  than  base  of  caudal,  its  filament  reaching  end  of  anal ;  12 
scutes  behind  ventrals.  Silvery,  with  a  small,  round  black  humeral 
spot.    Lake  Peten,  Yucatan.    ( Gun  t  her  J 


ChoJucssu  jcfeMiwu,  GCnthkb,  Oat,  vnt  408, 1868,  Lake  Peten,  Yucatan.     (Coll.  Salvia.) 

Family  LXI.  CLUPEIDiE. 

(The  Herrings.) 

Body  oblong  or  elongate,  more  or  less  compressed,  covered  with  cycloid 
or  pectinated  scales.  Belly  sometimes  rounded,  sometimes  compressed, 
in  which  case  it  is  often  armed  with  bony  serratures.  Head  naked, 
usually  compressed.  Mouth  rather  large,  terminal,  the  jaws  about 
equal ;  mamillaries  forming  the  lateral  margins  of  the  upper  jaw,  each 
composed  of  about  three  pieces.  Premaxillaries  not  protractile ;  teeth 
mostly  small,  often  feeble  or  wanting,  variously  arranged.  Adipose  eye* 
lid  present  or  absent.  Gill  rakers  long  and  slender ;  gill  membranes  not 
connected,  free  from  the  isthmus.  No  gular  plate.  Gills  4,  a  slit  behind 
the  fourth.  Branch  iostegals  usually  few  (6  to  15).  Posterior  lower  part 
of  opercular  region  often  with  an  angular  emargination,  the  tips  of  the 
larger  branch  iostegals  being  abruptly  truncate.  Pseudobranohia)  pres- 
ent. No  lateral  line.  Dorsal  fin  median  or  somewhat  posterior,  rarely 
wanting.  No  adipose  fin.  Ventrals  moderate  or  small  ( wanting  in  i'ro- 
tigaater).  Anal  usually  rather  long ;  caudal  fin  forked.  Vertebra*  10  to 
56.  Genera  about  30;  species  150;  inhabiting  all  seas,  and  usually  swim- 
ming in  immense  schools ;  many  species  ascend  fresh  waters,  and  some 
remain  there  permanently.  The  northern  and  fresh- water  species,  as  in 
many  other  families,  differ  from  the  tropical  forms  in  having  a  larger 
number  of  vertebral  segments.  (Clupeithi',  groups  Clupeina  and  Dus- 
Bumieriina,  Glint  her,  Cat.,  vu,  413-467,  1868.) 

DrssraiKRiix/i:: 
a.  Belly  rounded,  corered  with  ordinary  scale*;  supplemental  bones  of  maxillary  very  nar- 
row; anal  fiu  thort. 

b.  Ventral  small;  tooth  small,  persistent,  ou   jaw*,  vomer,  palatines,  pterygoid*,  and 
tongue, 
c.  Scales  of  breast  not  forming  a  corselet. 

d.  Species  very  small,  with  the  teeth  miuute;  a  silvery  lateral  band;  the  dorsal 
short,  of  11  to  16  ray**;  ventrals  inserted  nearly  uuder  its  front. 

Jenkinhia,  203. 

dti.  Species  of  moderate  size,  with  moderate  teeth;  no  silvery  lateral  band;  the 

dorsal  long,  of  18  to  20  developed  rays;  the  ventrals  inserted  much  behind 

dorsal,  much  nearer  base  of  caudal  than  tip  of  snout.  Etuumkvs,  204. 

cc.  Scales  of  breast  adherent,  forming  a  veutrul   corselet,  which   rovers  the  closed 

pectoral  fins,  except  the  upper  edge  aud  tip.  Pkkmnsia,  205. 

ma.  Belly  compressed,  armed  with  bony  serra?;  supplemental  boues  of  maxillary  broad. 

r.  n.  a. 28 
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CLf'PKI«.C 

r.  An«l  fin  rn--l«T»i»»,  <*f  H  !»»  -*>  rtti,  4"f«al  In— it*  1  n*«rlf  •■n««ti«  ••-•»•»-» 

/.  ffrali-a  with  th'-ir  |i-*trri»r  nuriflb*  •ol.n-  aM  ruv-»l«l.  iil-m-m-     m*     •«■  •»-*•»-•, 
lutcth. 
•/    I  Jul  r»jr  «.f  i)>>pial  ti"i  |ir>>tu)*d 

A.  \rrt*l«nr  alntiit  'n'ln  imtult^r  (IC  !••  V  ,  *fw»Ww  • '  ft.-n*,-»»  r<fk  m 

i    Vonn-r  with  tr*-lh;  trbtrvl  «t  Mt«a  «•«*,  i*»ir*la  i-i   «   »•&£-    ^  •  -« 
i»-rti»ltr»  ,V»  t<>  V5.  •.    •«•     • 

it.  Vi-ni«r  «illii>ul  lr«lli 

j.   V«iitral  r*  utr«  iffi  w«-*h.  lb*  lw)l«  »  »f  •     *   •••»  •  -w  !■<     •-»--•« 
••h,ii|  .•■ji  tmtrwla  un«|rr  muMl*  <<f  •!  »*•.'  »■•••  — ■•   * - 

)).     Vffilral  »  i||i»  •<rt>D£<  tlif»  l«l  t  "Hfi|i»»^»-I      »r»1«*r»    *4     '.        >  * 

Ir  ill  1'  !••«  <r  tiled  tit  Ivliin  I  fr- ul  • f  4  #m 

1     l*ri  iiistillari**  ntrHliiif  %\  •  Ur£»  •:*('.•    •>    tl^r  -i-   ■  •.<■«» 

j*w  <!•««  lint  *|i|««r  I"  !•*  bc*t'li*-4.  f  fc.»»k»  .■  o^-*  *  ■  • »  •>- 

F    •   -  •-  •      • 
41.   l*ri-Bi«tllUn*«  rw-HiOK  In  fn-ni  *i  •  »»rj  r»  *i"  &•  •  •    •      :  * 
rni*ri;tnat«-  fr«iil  •■(  tin-  u||»r  )••  f-»    mm  •*  ■   * 
t If  l.»if.  fun*  \+ti  •«!   **ln-*k«  **ry    **■;      l«»»-»»      -*.»      >4 
j.!«  ■  •--•f h  !<-•».  »  .  «•    :  * 

At.  Wrtrlir^  mI».iii  Ij  •■•  |<»  41),  \r\*yum\  apri**  ».!J  i»  •  •  »  ■•  m-i-  *.j 
u*u«ll>  lirrii'i  .iii*i  hn|.  trufrmla  iu«rrl»-l  vi»l*r  m»i:«  :  «■«•>  ■*  i-» 
rti  VI  ■■!•■■!■  Ii*  •»bi«i:.»    ; 

•/•j.   I^al  raj  >  I  ■!  r**l  f  r»«lui  r.1  it,  •  !••»(   AlanrtrDt.  mrmi^m  U»>f»    ■.<*-•»•  ■«*,»  »- 
■  ■Mnrn  !•*•  •  ■••  nil  i!l»  *•  Hi  » 1«/MW-t<«  •    -:•"•    •■■.    . 

//.  Nalt^  with  ttirir  |-i-i>  rt  >r  iiiargii:*  «*rii  •).  »dI  i**  tibat*     r  ffui*-!    t>«.   «   •«    ..-■ 
ti>  •  t  •-«  f  li  t  i!it««tm«"«  •■liit^Ai* .  li>  rl*i«  i-r  >^aa.  Uii«  ■  ■•  .   .  . 

r«l«TI>J««T|i:1%  « 
f .   An-*!  f-n  i  ■>r>  1  ''.i:    ■  '  mi   r>  th»i»    •  •  r  »»•  .  •t--r*al  fin  itnvrl««l  *■  t.  •  !  » » ■  ■'»  • 

/    T.ftL  ii  ■■»  «M  >i!l'f    r:n  .   '    t>i  J  •«•  w  itli  «tr>  !•»     4iitb<«      ».t.t»»»;-«     ■     •    •     t-. 

•  ■■    »      ii-i 

/.'    !■•  {!»  •  :  \-.'l.f   rr.-     i.        ifi.r.  -. 

■  ■■     \  f.t  •  i'  •  •.  ■  j  >    •■  *.i  ■  ■  . 

..     I»   r-  i!    •    .     ;  •■■   i  t     .-  ■    i!-I    •     J  .■  i   fr    i  I      f  ■!■•'        '•     *  »    . 

M  . »       »• »    ■     '.■•«!%    f  ■     "  .    ■   M  i    k  •  •:  !.  •     t  ■  i  •    ■  £ 

*  ■  •«       ■  i  i     • 

Mn  ■  »•>  ii.    t  :  r  -!•  •  i  u  i«ti:     ur .  ,  .  ;-  • 

•  •»•!». 

».       !••-•     •         ■,■-■•    '      .'■    ■!      !    11,1       •.  «l .     *r  i  •*     fl     «:■■  -    •.    ■» 

■  «    t  ■  ••    ■     •     "  »t  t  .■   t«li    •  i»-i    !»•■,  i     .•         .»-t»     . 

203.  JENKINSIA,  .l'.rtl.ui  A  KirrniAtm 

Wry  mii.i'. i  "j"  «   •— .  «  'i»»ri >  :i!tii  1!  !•■  /  .'r  MiN'M*.  Iiiit  «  iili  tij.r.'  ■•  •••?■»• 
;ini1\i-i\   l.iii-r  1!  l^i'itl  :   t !  ••  lit.r-a1  \*  ;t Ij   !•««  than  rit;l.tr<:«  u    •    : 
I  i.'iN  11. «••  Mi  ■!'•■*■;. .-.\   01  ji:««f  '•>  '    !.■!!       Aiin-rii'3!i.        \ati  •■■!!■  :  1  ■■    ■  ■ 
PitMi-i  .!•  :A  :.«    l*:nfi*-«...:  •■!"  II. \  -  "i«»^\  :u  I.rlat:il  >t.ii.f'»ni  .'".■    ■  -    *  ■ 
\»*i"it>.    :i.    :•  •'••j-.  ■'  i«»!.    "*■     '•    "     ■*'•:»».    «■!.    tin*    li*h«  ^    itl"    M»\:«-    a:    .     \    * 

I»       -  ■  I"'!*  .'.•'.  '■■.••'■         It*  •  •■  -    *  -«4 

»■   I  •••■••• 

1»    '-.V  •  t     .      •  •>         '      ft      !i'        '■•■•»••'  I        »      , 

:■■•-»«         • 

in     !•■  ■•  1"  r  •»  :•  »■    1  -ii    ■.■  •     f.  I  1-      ?  1  *..    ft      v     »»   1  »>»  V\    ftj- .%   '«"  1'    ;ii%i  «. 
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•80.  JE5KIX8IA  ACUMINATA  (Gilbert). 

Head  3} ;  depth  6 ;  eye  i\.  D.  16  or  17 ;  A.  10  or  11 ;  scales  about  60. 
Body  slender,  the  belly  rounded.  Eye  small,  \\  in  snout  in  specimens  of 
\\  inches  in  length;  snout  acuminate,  as  long  as  maxillary,  3  in  head. 
Teeth  evident  in  both  jaws  and  on  maxillary,  vomer,  and  palatines. 
Front  of  dorsal  nearer  base  of  caudal  than  tip  of  snout ;  ventrals  inserted 
behind  dorsal,  slightly  nearer  base  of  caudal  than  base  of  pectorals. 
Translucent,  with  a  faint  trace  of  a  narrow  lateral  silvery  band,  above 
which  is  a  line  of  dark  specks;  black  specks  on  bases  of  vertical  fins. 
Length  \\  inches.    Gulf  of  California,  at  22  fathoms.    (Gilbert.) 


acuminates,  Gilbert,  Proc.  U.  8.  Nat.  Mm.,  1890,  66,  Gulf  of  California.    (Coll. 
Gilbert.) 

•81.  JEXKIHSIA  LAMPROTjENIA  (Gosm). 

Head  3|;  depth  6.  D.  14;  A.  15.  Snout  conical,  as  long  as  eye;  jaws 
even.  Maxillary  narrow,  reaching  front  of  eye ;  minute  teeth  on  jaws, 
vomer,  and  palatines.  Front  of  dorsal  midway  between  tip  of  snout  and 
base  of  caudal ;  ventrals  below  its  posterior  half.  A  well-defined  silvery 
lateral  band.    Jamaica.    (G  tint  her.)    (Aa/i7rp6f,  shining;  raiviay  band.) 

dmptu  htmproUrmia,  Goau,  Naturalist's  Sojourn  Jamaica,  291,  pi.  1,  flg.  2,  1861,  Jamaica, 
(fjpiairfkwlw)  lanpntimia,  GOntuks,  Cat.,  ym,  466, 1868. 

688.  JKNKIHS1A  STOLIFERA  (Jordan  A  Gilbert). 

Head  3f ;  depth  5i ;  eye  2|.  D.  11 ;  A.  17 ;  scales  caducous,  about  36. 
Body  elongate,  slender,  moderately  compressed.  Snout  sharp,  tapering, 
the  jaws  equal,  the  maxillary  2\  in  head,  reaching  slightly  beyond  front 
of  eye.  Teeth  minute,  evident  in  both  jaws.  Eye  large.  Dorsal  high, 
inserted  at  a  point  slightly  nearer  snout  than  base  of  caudal ;  ventrals 
under  fourth  dorsal  ray,  nearly  half  head,  and  slightly  shorter  than  pec- 
torals. Translucent  green  ;  sides  with  a  silvery  band  as  in  Stolephorus, 
one-fourth  depth  of  body ,  a  little  broader  than  pupil ;  a  double  row  of 
dots  along  back  before  dorsal  and  a  single  row  behind ;  fins  pale.  Length 
2  inches.  Gulf  of  Mexico  from  Key  West  to  Yucatan.  A  small  silvery 
fish9  very  abundant  in  schools  in  the  surf  with  Stolephorus  brownii,  a  spe- 
cies it  much  resembles  in  form  and  coloration.  (otoA//,  stole,  a  stole  or 
white  band  worn  by  priests ;  fero,  I  bear. ) 


otoli/ero,  Jordan  A  Gilbult,  Proc.  U.  8.  Nat.  Mus.,  1884,  26,  Key  Weat.     (Type, 
No.  34964,    Coll.  Jordan.) 

204.     ETRUMEUS,  Bleeker. 

Blbbblxb,  Yerh.  Bat.  Gen.,  xxv,  Japan,  68,  1863,  (mirropiu,  a  Japanese  upecies). 

Body  rather  elongate,  somewhat  compressed,  the  abdomen  rounded  and 
without  serratures.  Mouth  terminal,  of  moderate  width,  formed  as  in 
Clupca,  but  the  maxillary  more  slender.  Teeth  moderate,  in  patches  on 
jaws,  palatines,  pterygoids,  and  tongue.  Scales  cycloid,  entire,  very 
deciduous.    Branohiostejgals  numerous,  very  slender.    Ventrals  inserted 
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posteriorly,  entirely  Ik*  hi  ml  dorsal ;  the  dorsal  fin  raibrr  .****£.  -f  .■  ■ .  ' 
rays;   anal  low,  of  moderate,  length.     r«riidohrai»rhi.r   «»     ■  "•■•    -- 
pyloric  cu*ca  numerous.     No  ml  very  lateral  Mnpe.     r'r  •  «|—  ■««      !■  t 
and  American.     (/Aim  Etrumri,  a  Japanese  name  of  i'.tr mm* ••  m^<;»i 

•HI.  KTEl  BMH  KABILA  iHil-Lili 

(R«il  MP    lUftKI*-.    ■ 

Head  4  ;  depth   H.     I).  IK  ;  A.  13.     Ilody  frn»U>   and  fu-ifuir*      M   ..  , 
•mall,  maxillary  niching  front  of  orbit.     Vomerine  t*<rt  t.  prws.:      t   . 
large.  e<|iial  to  snout.     Fins  all  very  it  mall.  the  tentra.*  cr.i.?*  1  •-  ■. 
•  dorsal;  the  dorsal  inserted  considerably  urarrr  tip  of  «b»ut  t;  ».•   k  »*» 
caudal.     Axillary  seal™  very  long.     Olivareoun  aU\r.  i..wri   »  -.  •  ^, 
and  below,  no  distinct  laterul  band.     length  1»  inrbe«      1  aj»  •    -. 
the  tiiilf  of  Mexico,  on  sandy  shores :   not  rare  southward        v»    •«  » 
diminutive  from  8had  ;  Mitchill  called  the  tUh  the  "  N'e«  \**ri.  9'—*i.±a 

<7«fvu  a.ffia.1,  Mm  inn.  Trail*    lit   .o<I  Ptnl.  *■■.,  i.  1M  \  V'T.  New  York 
AU*+i**f,  1»»  Ko,  Nr»  V>tk  K*wi.»     I'lalir-*.  jl:,  1M^.  New  York 

ilfl-rr*.  0l  HI  II I  ft.  <'«(.,  Ml,  4»»7,  \&*;  JuRI'AK    A    <fll«tfe1,    *»U    I-*.  J-       •  •*£ 


205.  PERKINSIA,  Kosa  Smith  Kigenmauu. 

fWlmawi,  II1144  hill  in   K|i.inm*sn.  Amrf    Nat  .  Frtfiun,  1»>1.  ]'..,  i  .k  «r« 

Like  l.trumru*,  rxcrpt  that  the  |*»rtoral  and  irniral   tn.  arr  •■. .*  -** 
tht*  i«im1i'^  of  tin*  hii'.k«t  atlhi-ifiit.  furimii^;  a  \ri1l13!  I'urk.t :    »r  •  • 

tin*  rl<»»ril  jNTtural  lifi**.  I»si\  my  only  thediirnal  «•«!»;••  ainl  :!.r  •  \--     * 
of  tin*  liii*  \  i-ili!i' :  tin*  rluM-d  \t*ntr.iU  likrwur  ».  {■   ■:!.•:•:    4    ;     •  • 
lmckit'i  :   »\ii!:ii\   -rairi  w\\    l.ki^t-.  t!.:it  of  |mi - 1 > > t -t .  *  \!«  ■'■■'«:       '  a" 
Hi  t:p.   th.it   «»l'  \»'iiti.i!   H'.trliiii^  «»ti^liti\    faztlit-:   ti.a;i   i:.«    :-        •    . 
de«-pl\   tMikfil.  t  iii    '.itelii'  -«;ili-^  »\t«li»lili^  •  uiit  imu»i-.\  n:.    •     »   ..-    - 
tin*  tin  uiiuoM    t«i  iii.it^iii  i»t"  in : tl«l  1««  m\+      Ail : !•*••»*'  «-.»;.•!  ■      ■•■      „■    ■    ■ 
e\  r  \\  lio.i\    W  Sthntlt  |iiip!.'.i:  _\   -ill.      <  Mir  n|kn  ir».  flulii  <   a.!'»M     *  N» 

fm  l!i>ii.   <;♦■«.  1  ,;r  <\   1'i'il.tjf*.   th«ii   i^nv  t-riii*r  «'t    i'jk\.  ii-ri. .  -i.    ■*  j  «'.- 
*ti  lelititir  1 11  \  rMiy.it  i"ii.  ' 

AM.  i'Ikkixhii  oTiioMirs,  k  -  »::.-'--» 

Hi-.i'S    I     1I1  i»t  1»  ."•  ;  •■■••■  ;•.      1*    17:  A    1,#:  »!.•!»*■•   "••  .     H-.i»:    «     p    ■:»-••• 
ful  \\  i.  -i      ♦  .  .    ii'!,^i  1   ?'..»!.  "ii-<  .*       1  ti 1 1  I i»i  hit.i!  *pai  ••  I  ■  i".  J.i  »«t.      ■  • 
u:th  li«:^»-«  !■  in. in.;    .1    W.    !!■•■    ' ■■]•   «»t"  l.r.iil    \*:ti.    .1    lai.iii-    k'»      •!•  ;  -»-^- 
:iff.a    aiitt  :.«•:..     ;i  r.«'i.;m    i.<!_'>    .iml  u   1 1  tuii^'.l.ir  ur«  .*   '••  '■«■«■.     :    » 
aiitfli"!    j>.»r  1    "I    '..    W.      M.i\..    •:  .    '•'•     r.    h».»«l.   l.««l    ti4«  :..:  .•    ] 
mi|i|-.t'Mit  ;.:.i!    ti'M.i     ■•«'>    i>i::>'A        I'luik*.  «ip«*ri  !•"•    ji.«:  !.  .!:•■»    -    k 
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Diego  ;  one  specimen  known.    (Eigenmann.)    Evidently  very  close  to 
Etmmeu*  and  Duttumieria.    (udovtj,  veil ;    <I>y,  eye.) 

JViImm'm  otkomty,  Rosa  Surra  Eioxnmanx,  Amer.  Nat,,  1891, 153,  San  Diego,  California. 

206.  CLUPEA  (Artedi)  LinnrouB. 
(Herrings.) 

Clmpam  (  Aetidi)  LiKnjcug,  Syst.  Nat,  Ed.  x,  1758,  317,  {harengtu). 

IfopniM,  Ct  vir.m  A  Valbncibhnks,  Hiat  Nat.  Poiss.,  xx,  340,  1847,   (oAo,  "the  Whitebait,**  the 
young  of  harengtu). 

Trae  Herrings  with  the  body  elongate,  numerous  vertebra*,  the  ventral 
serratures  weak,  and  an  ovate  patch  of  small  bnt  persistent  teeth  on  the 
vomer.  The  few  species  belong  to  the  northern  seas,  where  the  nnmber 
of  individuals  is  inordinately  great,  exceeding  perhaps  those  of  any  other 
genus  of  fishes.    Not  anadromous,  spawning  in  the  sea.    ( Clupea,  herring. ) 

*i.  Belly  serrate  both  before  and  behind  rentrals  ;  anal  ray*  17.  harkhgcs,  686. 

<m.  Belly  serrate  behind  ventrals  only  ;  anal  rays  about  14.  pallasii,  686. 

685.  CLUPEA  H  A  REN  G  US,  Linnami. 
(Common  Hkrrino.) 

Head  4|;  depth  4i;  eye  4.  D.  18;  A.  17;  lateral  line  57;  ventral 
scutes  28  -J-  13 ;  vertebrie  56.  Body  elongate,  compressed.  Scales  loose. 
Cheeks  longer  than  high,  the  junction  of  the  mandible  and  preoperole 
under  middle  of  eye.  Maxillary  extending  to  middle  of  eye ;  upper  jaw 
not  emarginate ;  lower  jaw  much  projecting.  Vomer  with  an  ovate  patch 
of  small  permanent  teeth ;  palatine  teeth  minute,  if  present ;  tongue  with 
small  teeth  ;  jaws  with  or  without  minute  teeth.  Gill  rakers  very  long, 
fine,  and  slender,  about  40  on  the  lower  part  of  the  arch.  Eye  longer  than 
snout.  Dorsal  inserted  rather  behind  middle  of  body,  in  front  of  ven- 
trals. Pectorals  and  ventrals  short;  anal  low.  Abdomen  serrated  in 
front  of  ventrals  as  well  as  behind,  the  serratures  weak.  Bluish;  silvery 
below,  with  bright  reflections.  Peritoneum  dusky.  Length  16  inches. 
North  Atlantic  Ocean ;  abundant  on  the  coasts  both  of  Europe  and  Amer- 
ica, chiefly  north  of  Cape  Hatteras  where  it  is  known  as  Labrador  her- 
ring; the  young  are  canned  as  sardines  at  Eastport,  Me.,  and  elsewhere.* 
Spawns  in  the  sea.  (Eu.)  (harengus,  low  Latin  for  Herring,  the  word 
allied  to  the  German  Heer,  army,  a  fish  that  swims  in  armies.) 

Clmpea  kartng*is,  LiNX.r.i'R,  8yat.   Nat.,  Ed.  x,  1758,  317,  Seas  of  Europe  ;  GOntiier,  Cat., 

vil,  415,  1868  ;  Jordan  A  Gilbert,  Synopsis,  20.".,  1883. 
Chtpca  e*-«,  Walbaim,  Artedi,  Pise.,  111,  36,  1702,  English  Whitebait. 
<1«j#a  membra*,  Pallas,  Zoogr.  RosR.-Asiat.,  111,  211,  1811,  Baltic  Sea. 
<7wpm  ao/er,  M  itch  ill,  Trans.  Lit.  and  Phil.  Soc.,  1,  1M15,  451,  New  York. 
Ctnj»a  rtitaia,  Mitch  ill,  I  c,  45A,  New  York. 
Clupea  cxrotat,  Mitch  ill,  f.  <\,  457, 1*15,  New  York. 
Ctvpea  Angola,  Lk  Sueur,  Joarn.  Ac.  Nat.  Sci.  Phi  la.,  1,  1817,  234,  Maaaachuaetta. 


•The  herring  is  abundant  only  to  the  north  of  Cape  Cod.  Mr.  W.  C.  Kendall  report*  that 
it  kt  occasionally  taken  about  Fortress  Monroe.  It  is  rare  on  the  coast  of  Maryland,  being, 
according  to  Uhler  and  Lugger,  more  common  after  a  severe  winter. 


422  Bulletin  47,  Umihd  .State  M 


ImcU,  Takmsu,  EoaL  Josm.,  ▼,  Uft\  HT,  pL  K; 
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Cents  A  Yalkikhshh.  Bat.  Vst 
Cross  A  TALncusn,  lee 


•ft*.  CLVPIA  r  ALLASO,  Osrtor  41 

'  (Cuiwim 


Heads*;  depth  4.    D.  16;  A.  14;  lateta!  11m  O. 
projecting;   upper  jew  not  eniaiwjnate.    Belly 
front  of  ventral*,  serrate  only  between  ventrals 
very  long  end  elender.    Vonerine  teeth  week**: 
usually  ft  lew  teeth  on  tongue  end  pnauattbuy*    T< 
80  +  30  =  50.    Ineertlon  of  doreeJ  slightly  neftre 
of  caudal.    Blnieh  abore ;  eldee  and  below  efllvwty ; 
Length  18  inches.    Pacific  Coaet  from  Ksesobatfca  to 
•imilftr  to  C.  kartnf$,  end  equally  abandon!.    Hoi  on1 
ward.     (Named  for  Petme  8imon  Pallae,  of  84. 
and  explorer,  author  of  the  excellent  Zoographla 


Chew  Urwaj— .  Tir.,  Pallaji,  loogt.  Bissu.-Aaart.,  to,  m,  till, 
ChfttftUuti,  Ccyim  A  Taiskciu«b«,  Baft,  Mat,  Pake,,  u,** 

PftllM>C|MCinWM. 

Ob»M  wfc^flK  Giiabs,  Proc.  Ac.  Ka*.aeL  "Slav,  UK  1**# 

vti(  411, 1*5*;  Jordan  A  <Jiimrf  Bysasafj,  ttt,  1SS*. 
e>i^*giJJ'»  htfofutwt ,  Cow.  Prw.  AMtr.  FliUiASoe..  1S71L»\  Sitka; 

207.  CLUPANODON,  Lao^pede. 

(TkUK8aRDIXBA.) 


C1^P«wnIm,  I.*rfrit>r,  llirt.  Nat.  !•••».,  t,  4«B,  1*0,  tjiliiwAja,  ate.) 
nn»i,  H*n«iCMit-r,  AtialjM-  <I»  1»  Natarr,  IM\  M;  mbrtltaU  far  «1 

ot»t>rtluiialtlf  nam*, 
frnliai*,  I'.-ti,  M«m>>ri.<k-.  11,  311,  IM11.  lj«m.l«  1 1>  ■<«■>. 

Thin  genu*  in  clow  to  CI mitra.  which  it  resembles  in  the  elongate 
end  weak  ventral  M-rraturr*.  Vomer  toothless,  the  teeth  in  lb*  jew* 
mostly  weak.  Scale*  thin,  deciduous.  Adipose  eyelid  present,  itdl 
rakern  very  nutm*  n>ii».  Species  about  6,  chiefly  cob  fined  to  the  tw*  leea- 
perat*  7011CK.  all  cliMelv  related  to  the  European  Sardine,  CI mpmmmdmm  *»J- 
chant**,  ami  agreeing  with  it  in  the  rich  and  delicate  nosh:  lees 
than  that  of  related  *|iecir*,  ami  much  richer  in  oil.    Species 

•  "Sit  »|«-n»-«  «r»  rrfi-rr-»l  \>y  I.*.  •  {->!«•  l»  th>  rr«e«  W1mh4«1  vka 

rnttm  1,  till)  1,  n-wi,  La>    ,  {»  w,  Hli-  h  .  ■  Nm«#»u,  ltftf.  1,   *«lcA«nAa%  L..  (Al 
1.  .   i  t  lm,~.«m*,.  I'    A  V.  -,    4''..i.mw,    |i;^ti,    .  ft  £■••«.  V    A  Y.I.  JIM     ■.    LftT  ,  •  I 

«*ti«-  -  f  tin**,  1%.7'Hi  •ii">mi1  <lm-«  u«t  ri-iifurm  iw  U>»  aViaH*«  ft*4  d 
All  fN'-  --th-r*  <<-i  r|-t  /•-■♦■.i*«t.  >f  <rry  rl«*rlr  r*wa<«J  ■■4  in jit  i  Salty  all 
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anadromous.  Very  close  to  Pomolobui,  as  also  to  Clupea,  and  perhaps  the 
three  should  be  reunited.  {Clupea,  herring;  avodovc,  without  teeth;  this 
genua  being  supposed  to  differ  from  Clupea  by  the  absence  of  teeth.) 

«.  Operclee  conspicuously  striate;  side  with  a  series  of  round  black  spots  on  level  of  eye,  these 

obsolete  with  age;  no  teeth  in  jaws.    California.  cjebulzub,  687. 

•a.  Operclee  scarcely  striate;  sides  without  black  spots;  minute  teeth  on  tongue  and  lower  jaw. 

West  Indian.  psbcdouispahicus,  688. 

•87.  CLUPANODON  C£BULEUS  (Girard). 
(Calxtorxia  Sabdinr.) 

Head  4 ;  depth  5.  D.  14 ;  A.  17 ;  lateral  line  53 ;  scutes  18  -f  14.  Verte- 
bra about  50.  Body  slender,  subfusiform,  slenderer  and  less  compressed 
than  a  herring,  the  back  rather  broad.  Ventral  serratures  very  weak. 
Maxillary  reaching  nearly  to  middle  of  eye.  Adipose  eyelids  present, 
each  covering  nearly  i  of  eye.  Mandible  little  projecting,  the  tip 
included.  No  teeth  in  mouth.  Gill  rakers  longer  than  eye,  very  slender 
and  numerous,  close-set,  some  50  or  60  on  lower  limb  of  arch.  Opercle 
truncate  behind,  the  edge  vertical,  the  upper  half  with  conspicuous 
branching  tubes  and  stria),  the  lower  with  about  7  long  stria*  extending 
downward  and  backward ;  top  of  head  with  bony  striae.  A  frill  of 
enlarged  scales  with  dendritic  stria?  about  nape  and  shoulder.  Insertion 
of  dorsal  considerably  nearer  snout  than  base  of  caudal.  Dorsal  small, 
its  free  edge  concave;  pectorals  and  ventrals  with  sheathing  scales; 
anal  small  and  low,  its  last  two  rays  enlarged,  forming  a  sort  of  finlet. 
Dark-bluish  above;  silvery  below  ;  a  series  of  round  black  spots  on  the 
level  of  the  eye,  running  backward,  bounding  the  dark  color  of  the  back ; 
similar  smaller  spots  above,  forming  lines  along  the  rows  of  scales;  these 
spots  sometimes  obscure  or  wanting,  especially  in  old  examples ;  tip  of 
lower  jaw  yellow;  lower  part  of  dorsal  yellowish;  peritoneum  black. 
Flesh  darker  than  that  of  the  herring  and  more  oily.  Length  12  inches. 
Pacific  Coast  from  Puget  Sound  to  Magdalena  Bay ;  abundant  on  Cali- 
fornia coast;  spawning  in  the  sea.  An  excellent  food-fish.  It  resembles 
the  European  Sardine  (Clupanodon  pilchard  us),  but  has  no  teeth,  and  the 
belly  is  less  strongly  serrate.  We  have  not  been  able  to  compare  the 
California  Sardine  with  Clupanodon  sagax*  from  Chili,     (cceruleus,  blue.) 

Maiett*  ca>rWea,t  Gibabd,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1854,  138,  San  Francisco. 
Almua  California^  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  281,  California. 

Ctmpta  togax,  GOifTHSE,  Cat,  tii.  443, 1868;  not  of  Jsntns;!  Jordan  k  Gilbkbt,  Synopsis,  966, 
1883. 

688.  CLUPANODON  P8EUDOHISPANICUS  (Poey). 
(Saroina  db  EspaNa,  Bamo.) 

Head  4 ;  depth  3f  to  4}  ;  eye  3f.  D.  16;  A.  16;  scales  about  45.  Ver- 
tebra) 46  to  48.    Body  slender,  little  compressed,  the  belly  scarcely  cari- 


•  Very  few  species  of  shore  fishes  are,  howerer,  common  to  the  fauna;  of  California  and  Chill, 
a\ad  as  this  sardine  is  not  found  on  the  intervening  coast  of  Mexico,  it  is  best  to  regard  aendea 
as  distinct  from  tagax  until  positively  shown  to  be  identical. 

fThe  name  atndea  is  preoccupied  in  Ctupea,  but  not  in  ClvpanoJcm. 

I  Clmpta  tagax%  Jrxyxs,  Zool.  Beagle,  Fishes,  134,  1842,  Lima,  San  Lorenzo  Island;  Alota 
sastsfeo,  Gibabd,  U.  8.  NaT.  Astr.  Exped.,  246, 1856,  Chili;  Alota  jimbriata,  Knzb  A  Strindachnkb, 
&A.K.  Wla.  Wien,  1866,  f.  16,  Chili. 
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eloae  to  Clupea,  with  which  it  may  perhaps  need  to  be  reunited.  It 
seems  to  as  best  to  regard  the  true  herring,  shad,  ale  wife,  and  sardine  as 
distinct  generic  groups,  although  the  characters  of  the  dentition  on 
which  Valenciennes  chiefly  relied  for  distinction  have  scarcely  any  value. 
(irfyia,  opercle;  M/ioc,  lobe.) 

«.  Te«th  la  Jaws  present,  those  on  tip  of  both  Jaws  mostly  persistent;  adipose  eyelid  moderate; 
peritonenm  pale.  chbysochlobis,  689 

ma.  Teeth  in  Jaws  disappearing  with  age. 
b.  Peritoneum  pale. 

e.  Head  long,  about  4  in  length  ;  form  rather  elliptical.  mbdiocris,  600. 

oc  Head  shorter  and  heavier,  about  4%  in  length  ;  body  heavier  ferward. 

fSBTTDOlIARBHOTO,  691. 

a*.  Peritoneum  black ;  fins  low.  jbstivalm,  692. 

689.  POMOLOBUS  CHBY80CHL0BI8,  Bafinesque. 
(Skipjack  ;  Blub  Hbbbinq.) 

Head  3f ;  depth  3ft ;  eye  shorter  than  snout,  4£  in  head.  D.  16 ;  A.  18 ; 
lateral  line  52;  ventral  scutes  20  +  13.  Body  elliptical,  highest  near  the 
middle,  much  compressed.  Head  rather  'slender  and  pointed,  its  upper 
profile  straight.  Lower  jaw  strongly  projecting,  its  tip  entering  the  pro- 
file; upper  jaw  emarginate;  premaxillary,  and  often  tip  of  lower  jaw,  with 
moderate-sized  persistent  teeth ;  maxillary  large,  reaching  to  opposite 
posterior  part  of  eye.  Eye  large,  well  covered  by  adipose  eyelid.  Fins 
moderate.  Caudal  peduncle  slender,  the  caudal  widely  forked.  Gill  rakers 
comparatively  few,  short,  stout,  and  coarse,  about  23  below  the  angle  of 
the  arch.  Opercles  with  radiating  and  branching  stris.  Brilliant  blue 
above ;  sides  silvery,  with  golden  reflections ;  no  dark  spots  behind  operole. 
Peritoneum  pale.  Length  15  inches.  Gulf  of  Mexico  and  Mississippi 
Valley ;  abundant ;  resident  in  all  the  larger  streams,  and  introduced 
through  the  canals  into  Lake  Erie  and  Lake  Michigan.  A  handsome  fish, 
but  worthless  for  food,  as  it  is  lean  and  bony.  As  ordinarily  seen,  it  is 
strictly  a  fresh-water  species,  but  in  the  Gulf  of  Mexico,  in  rather  deep 
water,  specimens  of  large  size  and  excessively  fat,  are  taken.  (xpvo6f, 
gold;  ^wpof,  green.) 

romobtms  dkryaocMorw,  RxriNKBgrK,  Ichth.  Oh.,  3*, 1820,  Ohio  River. 
MHetLa.  mrrit,  Ccvieb  k  Valinciknnes,  Hist.  Nat  Poiw.,  xx,  375, 1847,  Wabash  River. 
ekiyoddoris,  Jordan  Jt  Gilbert,  Synopsis,  266,  1883. 


690.  POMOLOBUS  MEDIOCRIS  (Mitchill). 
(Hicxoby  8had  ;  Tailor  Hkrrino  ;  Fall  Herring  ;  Mattowacca.) 

Head  4 ;  depth  3|.  D.  15 ;  A.  21 ;  lateral  line  50 ;  ventral  scutes  20  + 16. 
Head  comparatively  long,  the  profile  straight  and  not  very  steep,  form 
more  elliptical  than  in  the  others,  and  less  heavy  forward.  Lower  jaw 
considerably  projecting  ;  upper  jaw  emarginate.  Opercles  rather  less 
emarginate  below  and  behind  than  in  P.  pseudoharengus.  Fins  low ;  dor- 
sal fin  inserted  nearer  snout  than  base  of  caudal.  Bluish  silvery;  sides 
with  rather  faint  longitudinal  stripes.  Peritoneum  pale.  Length  24 
inches.  Cape  Cod  to  Florida ;  rather  common ;  not  highly  valued  as  a 
food-fish;  not  ascending  streams  to  spawn,    (mediocris,  mediocre.) 
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Chip**  m*h»nt,  MiT*  MIL.  Tr*n»    Lit.  «i»4  Mill.  Hi*.  SI    I  .  i.  IMA,  •%».   •»••»   t  »••     ,« 

tu*  *  Oiiamr,  Mii<»|»u,  :w,  1**3 
(Impf  iM«iffi'M-«u-«->i,  Mitt  mill,  f  «• ,  i.  l«l\  4'il,  |«l.  \  Iff    ■.  N«w  York     li'ttfM     * 

43H,  lMfcJ. 

tiTmptm  jMirmia,  MiT-nut,  f  •■ .  i.  1*1%  4!ft,  New  York 

t  ITmjitu  jHinKu,  Mil  iiili,  /  «■  .  i.  1*1.'.,  4'.^  Now  York. 

Cl>/**i  /om-mi/^  I.i  Hi  ii  h,  Joiirit.   V.    Nat  flri    PbiU  ,  i,  |tfa.  go.  M««**c  *••»•*• 

4fc>*i  fia*u/o,  Hrmuft,   |*riT    Ik*!   S>    Nat    llwt  .  n.  IMT.  2U.  MitiKh^wlU     •*  ««•   »• 
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(Airwirr;    Hr %%•  n     IIikhi*..    HA-uraiA'        WuL>(iRf>    llfoai*.       !■■     !■!■     L  •■.■.» 

Ell  •  irt 

Head  Ii :  depth  »•  ;  eye  :«,.     I),  lti;  A.  W:  lateral  line  >».  tntM  ::  .  ;* 
Italy  rattier  deep  ami  cotnprejuied,  heavy  forward      Head   ob»rt 
an   <lt*4(p   an   long,    tht*    ptotile   tome  what    atecp    and    *lij;ht .>    «Uf 
above  the  noMtril*.     Maxillary  extending   to  pootrrior  m*tg  u  of  ftp 
Lower   jaw  iiotiiewhat   projecting:   upper  Jaw  r  mar  £  tool*      l.je    .***» 
•lightly  louder  than  utiont.     <iill  rakcra  loug.  .'*»  tu  lu  Mow  tt*  **x~  •/ 
the  arch,  Hhurter  and  Mouter  t  han  in  .1.  ■<i/»i</ •«•!■•«.     I^>wer  J«>b*  of  *»*•£*. 
the  longer.     l>ontal  fin  high,  a  little  higher  than  long.  iU  b*.£bf  ■**   -s 
length  of   body.     Itlumh  above;   utiles  ml  very:  mduiinrt   dark   otr  >«« 
along  the  row«  of  ncalc*  ;  a  hlackioh  o|»ot  Iwhirid  orwrcle      IVr.!.a»%n 
pale.     Atlantic  Coaat  of  thel'inted  State*  ;  abandant  :  entrnt.f  *t •«*,&• 
to  Hpawn  ;   aUo  landlockrd    m    the    lake*,   of    wratt*ru    Nr»     )■•'&.        4* 
/(KNWrMi,  and    in   Lake  Ontario  t*  here  it  i«  e\i'i>*«i\rt\   ii-iL  :*z.i    •.■  . 
wln-ir  great  mult  it  u<li'-t  tiMiietuiiti  die  in  early  »utiiin<  r  '*  »■ 
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needing,  from  which  few  fishermen*  distinguish  it  with  certainty. 
ftttfvaiu,  of  the  summer.) 


Mitchiix,  Tnu.  Lit  k  Phil.  Soc.  N.  Y.,  i,  1815,  456,  New  York. 
Ho—  ywMta,  Stoexr,  Hint.  Fish.  Man.,  161,  1867,  Provincetown,  Massachusetts. 
l\*moiahuM  tniicalU,  Goods  k  Bkan,  Bull.  Ewex  Inst.,  24,  1879. 

Gfsaiea  tntiralu,  Jordan  A  Gilbert,  Synopsis,  267,  1883;  McDonald,  in  Hint.   Aquat.  Anim., 
5TS,  1884. 

209.  ALOSA,  Cuvier. 
(The  Shad.) 

Jloea,  Cttiii,  Regne  Animal,  Ed.  2,  11,  319,  1829,  (alo*a). 

iiout,  Cutiba  k  Valkncibmnu,  Hist.  Nat.  Poiss.,  xx,  389,  1847,  (rulgari*). 

Body  deep,  compressed,  deeper  than  in  related  American  genera,  the 
head  also  deep,  the  free  portion  of  the  cheeks  deeper  than  long;  jaws 
wholly  toothless;  upper  jaw  with  a  sharp,  deep  notch  at  tip,  the  pre- 
maxillaries  meeting  at  a  very  acute  angle.  Vertebra  56  (in  Alosa  alosa), 
otherwise  as  in  Pomolobus,  to  which  genus  Alosa  is  very  closely  allied. 
Species  three,  of  the  North  Atlantic,  ascending  rivers ;  highly  valued 
as  food-fishes,  although  very  full  of  small  bones,  the  flesh  white  and 
rich,  but  not  oily.  {Alosa,  Saxon  Allis,  old  name  of  the  European  Shad, 
Alosa  alosa.) 

m 

69S.  ALOSA  8APIDI88IHA  (Wilson). 
(Common  Shad  ;  Amejucan  Shad  ;  Nobth  Rivkr  Shad  ;  Potomac  Shad.) 

Head  4£ ;  depth  3.  D.  15 ;  A.  21 ;  lateral  line  60 ;  ventral  scutes  21  + 16. 
Body  comparatively  deep.  Mouth  rather  large,  the  jaws  about  equal, 
the  lower  fitting  into  a  notch  in  the  tip  of  the  upper ;  no  teeth.  Preorbital 
moderate ;  cheeks  much  deeper  than  long,  the  preopercle  extending  little 
forward,  joining  the  mandible  at  a  point  rather  behind  the  eye.  Gill 
rakers  extremely  long  and  slender,  much  longer  than  eye,  about  60  below 
the  angle  of  the  arch,  the  number  smaller  in  specimens  from  the  Gulf  of 
Mexico,  which  perhaps  represent  a  tangible  variety.  Fins  small ;  dorsal 
much  nearer  snout  than  base  of  caudal.  Peritoneum  white.  Bluish 
above ;  sides  white  and  silvery ;  a  dark  spot  behind  opercle,  and  sometimes 
several  along  the  line  dividing  the  color  of  the  back  from  that  of  the  sides; 
axil  dusky.  Length  2|  feet.  Atlantic  Coast  of  the  United  States  from 
the  Mirimachi  to  the  Alabama,  ascending  rivers  in  spring  to  spawn.  One 
of  the  most  important  of  our  food-fish,  of  most  excellent  flavor,  though 
with  many  small  bones.  Also  introduced  by  the  United  States  Fish  Com- 
mission on  the  Pacific  Coast,  where  it  is  now  abundant  from  Monterey 
northward.  Specimens  from  the  Gulf  of  Mexico  are  smaller,  and  have 
shorter  and  fewer  gill  rakers,  constituting  a  slight  variety,  (sapidiisima, 
most  delicious.) 

•  "Their  judgment  is  hy  no  means  infallible,  for  I  hare  had  them  frequently  sort  out  into 
two  piles,  the  fishes  which  they  distinguish  under  these  names,  and  found  that  their  discrimina- 
tion was  not  at  all  reliable.  The  feature*  to  which  they  mainly  trust  in  the  determination  of 
P.  MtimaHt  are  the  bluer  color  of  the  back  and  the  greater  serration  of  the  ventral  ridge,"  both 
of  tats*  characters  varying  with  the  condition  of  the  specimen  itself.    (Goods.) 
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ChtpM  m^itmtmm,  Wil»i«,  in  lUaa'a  Mew  Cyeliiya'H,  ng_,  a* 

to  lfil'i,*  no  locality,  but  probably  Philadelphia .  aUnta***  1 

Vol.  11, 1817,  '.f»*i,  tributaries  of  Atlantic  Ocean  .  J-a»»«  A  ••■■•saf.  tr****  X"    m 

flapm  i*/h/o..i,  MiT"  him,  Trrnii*    Lit    1  Mill  **.  J*   Y  ,  i.  |a|\  4V|     ••>*»  *-***'   •*••  »•»-» 

AU**i*w**h4»%  I>»  Kat.  JC»  Y..rk  r«uua  rtah«w,  ti\  p|   IV  t«   fl.  l«U.  Hew  Vat 

JJom MfttdiMMM,  of  man?  American  writer*. 

210.  SARDINELLA,  Chtw  A  Val«ort*iit»«e 
(8cai.ki>  8aki»1KUI.  > 

Bm&mttU,  Trrira  1  YALrvrirtvu.  IliM.  Nat.  Pntav,  ti.  .•*!.  IM7.  :aar*«i 
Hur*m/mtnt  iVnia  A  V»ir\   niwi,  Ilia*.  Nat.  Pi«  .  »».  -»».  l*l\    i*M^ 
<nr«/^'««.i,  rrtira  A  Vuiv  ii>ml»,  Hh4.  Xat    !'••*••  ,  u,  M-\  1MT.  I ,  ■  >m  ' 
A'mWa,  «*i  Mia  A  V.tr<trtt««r«,  that    Sat   l*nia»  .  \i.  W J,  I M7. /•*>»•»-•••      b~~*f 
IaU,  Jordan  A  KvtaaA**,  rn-w  aut-ft-miM.  i+4i/rm  . 

Small  herring*  of  the  tropical  **a*.  with  tb«*  vertebra*  m  fedoe*»J  »«•. 
ber,  almiit  4<»  to  41.  and  with  the  acalea  large,  uaualU  Arm  at»d  a4a»f«n* 
often  crotwed  hy  vertical  atria*.  Ventral  aeatea  etrung .  2?>  t«  T«  .a  xxm 
tor.  AdifMHie  eyelid  obaolete.  I«ower  jaw  projecting:  uppvr  ;a«  «•*•> 
what  emarginate :  teeth  weak.  Ventral*  inaerted  tiehifid  fn»nt  *>'.  «1--^ 
Body  cwnprcftfted  :  cheek*  not  deep:  gill  raker*  long  and  lvsw^mi 
otherwiae  e<»entially  an  in  l*omoU>bm$.  The  grnaa  SmnitmriU.  a*  i— » 
nnderntood,  ro\«*ni  a  wide  diveraitv  of  fortna  ami  mav  lw  •!:%  i«iVh»  *u 
several  genera  when  the  anatomy  of  the  apeciea  la  better  known  4a* 
dinclla,  diminutive  of  Minima,  a  sardine,  i 

a.  8i«l"  •>(  )-+)\  wilh<iit  <ti«tiO'-t  •il»»r\  Ut*r»l  l<Atnl.   tU'Hitli  laval'til*.   •'  -  •.»•■».  •  ••»  >r  *, 
tut  |<tmtliriit  •  %'t  tin«t    ■'  tl>   I-  tj"«  i<f  ttm  in  rath.  ••>*    »rf»  kkl  v*-a.»    •  •  «» 
fURM*ri  i  % 
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Uiu  {.Matti-lile,  an  Indian  name  given  in  Pondicherry  to  Clupea  life) : 
••.  Sides  with  a  very  distinct  lateral  silvery  band;  scales  very  firm,  without  vertical  strhe; 
mouth  T«ry  small,  almost  Tertical;  teeth  small,  none  on  vomer;  tip  of  snout,  chin, 
and  upper  fins  dusky.  STOMnBA,  702. 

Subgenus  SARDINELLA. 

6*4.  SARDINELLA  ANCHOTIA  (Curler  St  Valenciennes). 

Head  ftboat  4|;  depth  4}.  D.  16;  A.  16.  Body  elongate  and  slender. 
Scales  smooth,  large,  striated.  Suborbital  bones  finely  venulose ;  teeth  on 
tongue  and  palatines,  none  on  vomer ;  jaws  mostly  toothless.  Dorsal 
nearer  snout  than  root  of  caudal,  the  ventrals  inserted  below  its  middle. 
A  black  spot  on  opercle  above.  Martinique  to  Brazil ;  said  to  be  closely 
allied  to  the  European  Sardinella  aurita,  also  a  little  known  species; 
apparently  recognizable  by  the  opercular  spot.  (Cuvier  &  Valenciennes.) 
(Anckocia,  anchovy.) 


•*,  CvrixB  A  Valenciennes,  Hist.  Nat.  Poiss.,  xx,  269, 1847,  Rio  Janeiro;  Mar- 
tinique. 

oactocio,  GCnthsr,  Gat.,  vn,  421, 1868. 


69ft.  SABDIN ELLA  CLUPEOLA  (Cuvier  A  Valenciennes). 

(Cailleu.) 

Head  4  in  total  length  with  caudal;  depth  4.    D.  18;  A.  18.    Ventral 
scutes  33.    Head  short ;  profile  of  back  straightish ;  snout  rather  long  and 
blunt.     Last  rays  of  dorsal  very  short ;  ventrals  under  seventh  dorsal  ray. 
Scales  very  solid,  striate ;   serrations  of  belly  less  strong  than  in  some 
species.     Steel-blue  above,  silvery  below  ;  the  back  with  traces  of  longi- 
tudinal streaks ;  yellow  blotch  in  life  behind  opercle.    Guadeloupe ;  a  food- 
fish  of  delicate  flavor.     (Cuvier  &  Valenciennes. )    A  little  known  species, 
not  recognized  by  late  writers,  identified  by  Poey  with  Sardinella  humer- 
alis  and  later  by  Jordan  with  Sardinella  sardina,  but  different  from  either 
if  the  above  description  is  trustworthy;*  the  ventral  scutes  more  numer- 
ous.    (Diminutive  of  Clupea,  herring.) 

Efaroyvla  dvpeofa,  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  xx,  289,  1847,  Guadeloupe. 

696.  8ABDINELLA  APICALIS  (Mliller  &  Troschel). 

D.  18 ;  A.  17.     Lower  jaw  longer  than  upper ;   maxillary  reaching  first 
third  of  eye,  which  is  more  than  half  head.     Ventrals  under  middle  of 
^tarsal.     Scales  large,  forming  nine  rows  on  each  side  of  body.     Scales  sil- 
very, each  one  on  belly  with  a  copper-colored  spot ;  point  of  snout  above 
and  beneath,  black;   a  small,  black,  longitudinal  band  on  front  and  a 
black  spot  over  each  eye;   tip  of  dorsal  and  edge  of  caudal  black.    Bar- 
bados*.   (Muller  Sl  Troschel.)    A  species  of  nncertain  relations.    (apicalisf 
of  the  apex,  the  tip  of  snout  black. ) 

Alota  apicali*,  MfLLxa  A  Troschel,  in  Schomburgk's  Hist.  Barbadoee,  675,  1848,  Barbadoea. 
apicaiu,  GPnther,  Cat.vn,  441,1868. 


•Possibly  identical  with  Clupea  brasUiemtu,  Steindachner,  Ichth.  Beitr.,  vm,  64,  1879,  Rio 

Janeiro ;  name  preoccupied,  changed  to  Clupea  Janeiro,  Eiqenmann  A  Brat,  Ann.  N.  Y.  Ac 
tat  8cL,  IBM,  986. 
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••7.  KANHJIBLLA  BUaon  < Milter  *  TMferf 


Allied  to  Stir  dim  U  a  apienli*,  hut  with  *  Mack  spot  Wfciad 
and  no  black  on  dornal :  *idr*  with  faint  dark  etreafca:  eje  «a?r»  i*r 
height  of  head  ;  11  row*  of  scale*  on  each  aide.  Harliarfnw  M*~*r  * 
Troaohel.;  A  doubtful  Hpeciea,  of  uncertain  relation*  A 
name. ) 

.1(.M  IruAnpi,  Mfuia  A  Th»»<mbi.  Id  ftrbomtmr  *Va  llwt   HarWtM.  «~\.  1*4* 

Subgenus  HARKNGULA.  imM  A  laW^a—. 
ftH.  HARDIXEIXA  ftAB»IXA    I*-*  . 

((*4ftM«A  M    Ul    » 

Head  31 ;  depth  W  to  3*.  I).  i:»r  A.  1*:  ncalc*  W :  aeatM  i:»  *  1  tU»c 
1 11,,  in  depth  of  body.  Kye  \ery  large,  i  louger  than  •n«*at.  •**  tm  W** 
llody  rather  elongatr.  th«»  vmtral  outline  little  rvoiM,  funanaf  a  •  •*« 
arch.  8calc*t  lr»*  firm  and  lee*  adhereut  than  in  other  •p*****  «f  #rV«» 
yv/d,  many  «*f  them  lout  in  miineum  or  market  specimen*  ;  e**b  araj*  9  -4 
four  vertical  wavy  Mria-  011  it*  free  edge.  Insertion  of  d"fa*J  asarl« 
midway  hetween  miout  and  haae  of  caudal.  Color  pal* .  ■*•  t.**« 
humeral  spot  ;  trunk  with  longitudinal  streaks;  an  orange  area  Wfca4 
opercle  in  life;  tip*  of  dornal  and  anal  dusky.  Length  a  i&rh«w  1w 
Indian  fauna:  abundant ;  north  to  Key  West.     <X«r*1iM.  tardus*.. 

Wtrrwynli  McUi,  P"ll,  Mcm«.ria",  II,    IP1.  1»M»    Cuba. 

HtrrnjuLt . .il/ -/«/••■.  i;-->n» .  Pn-     I     •*   Nat    M»i-  .  1»7'».  Hi,  Bermuda 

//•irfnyn/i  >/mj*»/-i.  J   ni-*v  I*r>»     t     >    Nat    Mu»  ,  1*«'»  i-4*.   !..■»   .f  •  t  t  ita  a  *  ata*  ;••«« 

69V.  siKIHNHH   *  M  KOMI  T  Hi  I.  VI*    kv  ja* 

Hrad  :t- :  drptli>:  ♦•>••-'♦.     1>.  17:   A.  1*;    M-iir*   l«i-l.V    »r ••-»•»   ♦ 
Body  iMoilriat«-l\   <*lon:*at«-.   tin-  \ antral  mitline  littlr  rui.ui     1   :rz .' t  » 
wrakarch:   l«*n^th  «»!   hrad    1   !••  !■  in  drpth  of  ImmU  .  rif  Ur;.  *  «■* 

than  *nout :   in-Mit  imi  of  \t-ntraU  nrarl)  midwa)  Utw«Tt.  •!,•■■.!  **■'.    .»» 
of  caudal.      IUm»li  ,»ln»\ «-.  »;i|i--  HiUi-rj  :   datk  luminal  «|M-t   t«*:a    i  • 
ili-lit .  «Miiiirtinn'«»  vs  .ill  1 1  ii  i;  ;   aho\  t-  thi«  .»  dark   lmr  rltrtid*.    !-•  ;•.«!.-{   ■  j» 
dark  of  tin*   l».uk.  ab«»\«-   1 1.  »•*  a  pair  »trrak  :   caudal  d*i«k\  .      •».*'•*  .•«• 
Htriatr  t han  Hi  >.  /'iiiih*  rii'iv      WrM  Indir*.  t'uha  to  ltra/il  :  r*<>t  »n\  •  • -zl 

N       K  f.    t.  .  »       .'      '.*!..  bf«i         •.     rut 

•    \%:    p    -     ii    .■#.    '.**•    M**^:t<** 
J*«;  .a    Cuba    r.car  C.er.f»*vf  »• 
I    M  .•     !••  •   •■•• 

;im».  siKIMNM  II   TltltlHSlM    J  rlai.  A  •#.  %ri 
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^;ii.»t«-:   in.i\...i'.    J     :.    !•.».!.    h.kI.iii^  pa.*»t   f:«'i.I   «*f   pupil       1-T_  .a** 
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rakers  short,  close-set,  30  below  angle,  the  longest  half  eye.  Scales  firm 
and  adherent,  the  edge  roughened;  scales  before  dorsal  similar  but 
smaller.  Belly  sharply  compressed,  with  strong  scutes.  Yentrals  2  in 
bead ;  pectorals  li.  Bluish  above,  silvery  below ;  a  round  black  humeral 
spot;  fins  pale.  Length  8  inches.  Gulf  of  California,  rather  rare. 
(Diminutive  from  Thri$*a}  dplooa,  a  herring  or  sardine,  from  the  hair-like 
bones;  fyw'f,  a  hair.) 

Chtfta  thrimina^  Jordan  A  Gilbkbt,  Proc.  U.  8.  Mat.  Mus.,  1882,  353,  Cape  San  Lucas. 
(Type,  Not.  6388,  2524,  and  6339.     Coll.  Xantus.) 

701.  SARDINELLA  HUMERALIS  (Cuvier  A  Valenciennes). 
(Sabdina  Escamuda  ;  White-bill  ;  Pincers.) 

Head  3$ ;  depth  2f  to  3,  the  Florida  specimens  (var.  pensacolw)  aver- 
aging 2f ;  Cuban  examples  about  3;  eye  2fr.  D.  16;  A.  17;  scales 
40;  scutes  16  +  12.  Body  deep,  with  the  ventral  outline  forming  an 
even  curve  from  chin  to  vent.  Eye  moderate,  £  longer  than  snout. 
Insertion  of  ventrals  nearer  tip  of  snout  than  base  of  caudal.  Teeth  in 
jaws  small ;  a  large  patch  on  tongue.  Scales  very  adherent,  each  with 
one  to  four  vertical  curved  8 trite,  those  before  dorsal  more  or  less  lacini- 
ate.  Silvery,  dark  humeral  spot  usually  present,  but  often  obscure  or 
wanting ;  surrounded  by  golden  in  life ;  usually  a  row  of  dark  points 
extending  backward  from  it  along  upper  parts  of  body;  no  distinct 
longitudinal  streaks.  Length  8  inches.  West  Indies  and  Gulf  of  Mexico. 
Abundant  from  Pensacola  and  Cedar  Keys  southward;  the  specimens 
from  Florida  deeper  than  others,  representing  a  northern  variety  or  sub- 
species pensacola?.     (humeralis,  pertaining  to  the  shoulder.) 

Umrmymln  kttmertdti,  Cuvier  A  Valknciinkes,  Hist.  Nat.  Poiss.,  xx,  293,  1847,  Rio  Janeiro; 

Bahia;  Guadeloupe;  San  Domingo. 
AUuaa ttriatOy  Ct  vier  A  Valenciennes,  I  c,  xx,  429, 1847,  Guadeloupe;  Bahia. 
Bmrenguta  penaacolst,  (iooDK  A  Beak,  Proc.  U.  S.  Nat.  Mus.,  1879,  152,  Pensacola,  Florida. 

(Type,  Nos.  22831  and  22829.    Coll.  Stearns.)    Jordan  A  Gilbert,  Synopsis,  268, 1883. 
Chptu  kwmerali*,  GCntheb,  Cat.,  vn,  422, 1868. 
Bmrtmgmla  arcnabx,  Jordan,  Proc.  U.  S.  Nat.  Mus.,  1889,  646.* 

Subgenus  LILE,  Jordan  A  Everaiann. 

702.  SABDINELLA  STOLIFERA,  (Jordan  A  Gilbert). 

Head  4f;  depth  3i;  eye  2}.  D.  14;  A.  16;  scales  40-11;  scutes  17  + 
12  =  29.  Vertebra  20  +  22  =  42,  the  membrane  covering  the  vertebra 
silvery.  Body  deep,  much  compressed,  the  belly  strongly  arched;  the 
greatest  depth  just  before  dorsal.  Head  short;  preopercle  vertical. 
Mouth  very  small,  very  oblique,  almost  vertical,  the  maxillary  reaohing 
front  of  pupil ;  lower  jaw  longer,  the  upper  scarcely  emarginate.  Both 
jaws  with  a  few  very  small,  weak  teeth ;  a  linear  patch  on  tongue ;  none  on 
vomer  or  palatines.  Gill  rakers  slender,  numerous,  the  longest  i  eye, 
about  29  below  angle.  Eye  large,  longer  than  snout.  Dorsal  fin  inserted 
nearer  snout  than  base  of  caudal,  the  ventrals  under  its  first  ray ;  anal 


*  This  species  it  probably  not  identical  with  Clupta  arcuata,  Jenyns,  Ichth.  Voy.  Beagle,  134, 
1S42,  ttvm  Bmbl*  DJmncm,  P*t&goaia.. 


432 


Bulletin  47,  United  States   Xativnal  Mutemm 


•hort  and  low ;  pwtoraU  14  in  brad;  trnlraU  It      fir*.**  • 
clow  I y  ad  In- lent,  rntire-edurd.  wit  hunt  Mii.t  .  a  \+w  r.»:*    • 
itcale*  along  doi«al  and  anal;  caudal   M-alml   half    *•.•     »f.fi  . 
acutea  strongly  «1«'N«'Io|hm1,   uith   *ttioiij»  •  punts       Irar.*   .-*•: 
aide*  ail  very,  «*a«:h  nrali«  with    it*  marginal  h.»lf  |.r,  !%•*      * 
along  middle  of  hark;  Miout  ami  tip  of  hmn  ja«    d-.*>ii      • 
very   bright,  well  defined   ml\rr\    hand,  aa  lit   >fo>^*«r*t     r.*: 
bluish  ahu\e;  th«*  hand  wident  inemallt,  a*  mid*-  *•  a  •«  ■■•    a 
than  pupil;  at  ham' of  caudal  the  haml  expand*  al»r-ipt.i      !  ;- 
and  caudal  1o1m>h  jrt-hlark.     I«ength  tiiiuhr**.     itu'.f  uf  i  »..(  r- 
ama;  ahiintlaiit  ahoiit  Ma/at  Ian  :  a  lieaiitiful  and  »»1.  n.jrkid  ■*;< 
a  vt*ry  delicate  food-lifd.,  allied  to  the  genu*  /'•."•■■ '4.  »•.  ■  ;.. 
Indian  Npecieii  ('Input   lilt,  which   lielohg*  to  the  aan.r  «u!  j»t. 
(mtolifcr,  lM*aiiug  a  «tole,  or  white  /one.) 

ilmj-t  w./i/.f  1,  J.iin  «>  ACiiHikT,  l'r>«     I    *    Kit   Mm.  |w|.  i.'.  M«j«  *..*.-. 
261^6.     WW  i.ilbri  , 

211.  OPISTHONEMA,  «;.!! 
<I  iiiikai*  llr.iini.Mt.  > 
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eignifer,  D«  Kay,  N.  T.  Fauna:  Ffohoa,  264,  1842,  New  York. 

Goats,  Naturalist's  Sojourn  in  Jamaica,  290,  1851,  Jamaica. 


704.  OPISTHONEMA  LIBEBTATE  (Gttnther). 
(Sabdina  Machetk.) 

Head  3f  to  4 ;  depth  3  to  3*.  D.  17 ;  A.  19 ;  scales  48.  Similar  to  Opis- 
tkoncma  oglinum,  the  head  longer,  the  gill  rakers  longer  and  more  numer- 
ous. Bluish  above,  silvery  on  sides  and  below,  a  yellowish  streak  on 
level  of  orbit ;  an  indistinct  dark  spot  on  opercle,  and  a  larger  humeral 
spot ;  no  dark  spots  on  side  of  back ;  caudal  tipped  with  jet-black ;  tip  of 
snout  and  lining  of  opercle  black.  Pacific  coast  of  Mexico  and  Central 
America,  abundant,  especially  in  the  Gulf  of  California.  (Name  from 
Libertad,  port  of  San  Salvador,  where  the  type  was  taken.) 

Jfefcttt  libertatu,  GCkthkb,  Proc.  Zool.  Soc.  Lond.,  1866,  603,  Libertad,  Central  America. 

Citemea  Hberlati$f  GCnther,  Gat.,  yii,  433,  1868. 

Opittkamema  ISberlate,  Joed  ah  &  Gilbert,  Proc.  U.  S.  Nat  Hub.,  1882,  622. 

Oputkomema  Itbcrfofw,  E term ahn  *  Jeneihs,  Proc.  U.  S.  Nat.  Mas.,  1891, 134. 

2X2.  BREVOORTIA,  Gill. 
(Menhadens.) 

Br*90orHa,  Gill,  Proc.  Ac.  Nat  Sci.  Phi  la.,  1861,  37,  (menhaden). 

Body  elliptical,  compressed,  deepest  anteriorly,  tapering  behind.  Head 
very  large ;  cheeks  deeper  than  long.  Mouth  large,  the  lower  jaw  included ; 
no  teeth ;  gill  rakers  very  long  and  slender,  densely  set,  appearing  to  fill 
the  mouth  when  it  is  opened ;  gill  arches  angularly  bent.  Scales  deeper 
than  long,  closely  imbricated,  their  exposed  edges  vertical  and  fluted  or 
pectinated.  Dorsal  fin  low,  rather  posterior ;  anal  fin  small.  Intestinal 
canal  elongate.  Vertebne  48.  Peritoneum  dusky.  Species  few;  inhabiting 
the  Atlantic ;  spawning  probably  in  brackish  water  in  the  spring.  Coarse, 
herbivorous  fishes,  not  valued  as  food,  but  the  young  of  the  greatest  value 
as  food  to  other  fishes.  (Dedicated  to  James  Carson  Brevoort,  of  Brook- 
lyn, a  gentleman  long  interested  in  the  study  of  fishes.) 

705.  BBEVOORTIA  TYRAXNUS  (Latrobe). 
(Menhaden;   Mossbttnkeb;  Boxy-fish;  Whitbfish  ;  Buorisif ;  Fatback  ;  Poor.) 

Head  3}  ;  depth  3.  D.  19  ;  A.  20 ;  lateral  line  60  to  80 ;  ventral  plates 
204-12.  Head  rather  short  and  heavy.  Fins  comparatively  short,  the 
height  of  the  dorsal  less  than  the  length  of  the  maxillary;  height 
of  anal  less  than  half  the  length  of  the  maxillary.  Pectorals  not 
reaching  to  ventrals;  dorsal  inserted  slightly  behind  ventrals,  about 
midway  between  snout  and  base  of  caudal.  Scales  moderate,  strongly 
serrated,  arranged  very  irregularly,  those  before  dorsal  strongly  pecti- 
nate. Operculum  strongly  striated  or  almost  smooth  (var.  aurea).  Gill 
rakers  mnch  longer  than  eye.  Bluish  above ;  sides  silvery,  with  a  strong 
brassy  luster ;  fins  usually  yellowish  ;  a  conspicuous  dark  scapular 
blotch,  behind  which  are  often  smaller  spots.  Length  18  inches.  Nova 
Scotia  to  Brazil ;  very  abundant  southward ;  herbivorous,  running  in 
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•choola,  probably  apawning  iii  brack  iah  wiltr.     Held  la  ■*» 
food-flub,  but  very  v  aluablc*  fur  oil  and  man  or*.  <  tjrmmmm*.  -t  .-«*  ••» 

l"htpr+  tftummm a.  I.atbi*ii,  Trattt   Aa»T   Will  l*-<r   |*fe||*. ,  «.  l«*a,  TT.  f-i    1    C*4  •»•«•**  aW< 
CfopM  iwvWIra,   Minimi,   Tr»iw    LH    »t»4   Phil.    ?s<    X     1  ,   i.   l»i:    «_:.   Ib«  l»-* 

UmtllBK,  <al  ,  mi,  4 V-.  lMf 
< 1«jw«  wy<«w*tt  Kan****!  r,  An*r.  M»nih>>  Mac  ,  l»l*.  **,  Loftf  laia** 
c T^ra rari^MouM,  <tftn»i>«.  <  at   Fialtr*.  1  Ml,  !*%«.  South  Carolina 
AL-*  m+nkad**,  StoIU,  II iM    t'lali**  Mat*  .   IT?, 1**? 
Jfrvti«*fM  r»mait»>,  «;.H.|.r.   l*r»-    I     f*    Sat.  Mm*  .  i,  I*?*.  Ml     «#••*?>■,  B»f«    I     •    Fa*  •  «• 

▼.  1*77  (|n?»».  1>;  rumplflr  l.i.*cr»|4tr  ;  J««i>a«  A  Oiuiii.  Mii|i|i,  ja»    l«4ft 

Represented  ou  the  coaM  of  Itrazil  by 

701a.  BBMOOBTIA  TTBA5SIH  Al'BJtA     \o-« 


Opercles  almoat  anrnotb:  bead  rather  ahortrr,  jaw*  aburt*r  a»4  fcvtfr 
deeper,  the  acalea  more  regularly  arranged  than  iu  Bnt+mrt**  tpnm»— 
Coaat  of  lira/il.     iflnrrm,  gulden.) 

iTvf+m-km  mmrnu,  Auamii.  Sj  u,  I»i«  .  Ilrwll.  fiJ,  lt>,  Brafil. 
fTaptu  uarwt.  (ir^THRM,  ('at  .  Ml,  4.17.  If**. 

Occasional  ftpcciiiiftm  takt»u  along  tbe  Atlantic   ('oaei   »f   tt»*    t  a;*.** 
8tate*  represent 

;•&•.  BBKV<M»BTIA  TTBAXSlH  BBtTM  At  »AT 4.  •—*- 

Similar  to  <mrra,  but  the  jaw*  and  candal  ahorter.  tbr  latter  r»«»t   vt|»- 
than   pectoral*.      Xoauk,   Couuecticut,   and   aoutii.      iituvd*  w-*-w 

abort ;  caudatu*,  tail«*d.  ) 

/(rrr---cf>-i  fy.iHMH  f*rt>  -i«.J  i' i.  •  ;■•  i».  I'r  •     I'    *    Nat    M»«  ,  !•?•    -1    Nuar.a    tti^.'  ..■ 
lT>|ir.  X-    ll»l«.        '.     «"         «i  --1- 

The  COlllUIoU   fur  IU  oB   th»«  ro;i»t  of  till"  (flltf  of  Mr\iri»   .m 

70Sr.  BKM<M»BTII  TlBt*M«»  MTBOM  %.  ••  •  •!• 

•  •■  1 1  Mciiiam* 

Head  .'*:    depth  Jt       I>.   P.*:    A.  'S2 :  lateral  lint-  :-•  to  »V.      Hr^!    *?r*- 

tbail  in    /•'.   tyritnnu-:    tin*  l«»ii^.  tilt-   b**i|;lit    tif  tlir  ili'fAAl  fcTr»>:    ■.  ■  a:    "  :«• 
lrntftli  of  tli«*  m.i\ iil;iM  :  t!.:i!  ••!"  tin*  una!  iiniri*  tbuti  LaiftKr  !'••«::*     '  *  t* 
maxillary.      l'lM-ToruIn  r«*urlutii»   Im-voihI   front  «»f  \«*ntra!*      it.*-  *"..   r      ' 
<lomal   in   front   of  \i-ntiaN.  ju**t    U-hiinl   the  imdd.r  |M.j|i»    U  : « •«■!.   •  * 
aiiont  an«l   tit*'   O.I-M-  of  tlif  i-.itnl.i!.     S<*.i!t*fi  iniHlfr.it*'.  «.tl.   t!.*    r    r   a:«  ". • 
rntiif,  tlut*-«l.     A\.!!ary  ap|i*-uila^i'"i   lar^t-;   largr  •«  al«-«  at    l»*«*   if  ;• 
total.     <  >|M-r«ti!inii    «li  !  .i-.»!i'!\    »ti;.itfd.     (tri-^iiiab  cra\    »'•«»*•      •    :r*    • 
vrry,  »  it li  !•:.»-*••  '.«!-!•■!:  ^•■.•piil.u  l>!ot«  li  m<  oii*|»n  «i»»u«      <*u!!>fM«-t  . * 
jjfiM-raHv    .J>ui;-!.ii.t    ••!.   t).*'    K!«»rnla  Co;i«l.  u|»|iar«-ritl\    \j!};:  fc-     :v      / 
fyninfiti*.     .  j.. i'»  ■»!...-.  ji.it  rot.,  in   it!!u«jnii   to  thr  r\rt  pft*rut   C"r::*ta--*At 

I. .;:•■■•        i     r-         '     -    v  .t    ^t  .-  .  i.  I-"-    ■  ■.   Braxn    Sa-.t.Af.         "».-    » 

».     i  i      I.-    •     '      *     I    «'.  ■  •.>**     !•*■     '•'      Ji-«*i-.itii*     ••« 

•  A    |  wmMi     ■•-.••*».»■       ■  ■,  f         •'  tl  »     I  i'I   M.   I«  f  tt'.l  i'   lkp    to   ■.!'•     '    •   «••* 

tar**    i  r ■  j ■  rt .    ■      •   t  J  v    .  .»  .     ■  |      -  ., .      ..        I  •      »\w  i»,     mbi-«  i-  i;      •   li     •  i      a.  ' 

l'n.*La>  ■»'!  ft'"     "r    •;»  t*!i     •*.■    »r    i  -  ■  ■  t  ft   'inr.  r".!«r*    tf  »•■-    r  ttib(  I  •■  !"•   ■  •»»*••*• 

j-*,**/.!"!    ;     t  »«t    *!,.,r  I     ■.'*.'  r-  !»-»•.  !    |r>w.i*  |.%Mit!'^Mar«a  tL  •«•  I-  jr»»*e  l  ,.  .••  ^ 


Jordan  and  Evermann. — Fishes  of  North  America.        436 


213.  CHIROCENTRODON,  Giinther. 

GftrratR,  Cat.,  vu,  463, 1868,  (txniatou). 

Body  oblong,  much  compressed,  covered  with  deciduous  scales.  Belly 
weakly  serrated,  the  serrw  beginning  at  the  thorax.  Lower  jaw  project- 
ing ;  teeth  strong,  a  pair  of  strong  canines  in  front  of  each  jaw ;  evident 
teeth  on  maxillary ;  narrow  bands  on  vomer,  palatines,  pterygoids,  and 
tongae.  Anal  long,  of  about  40  rays ;  dorsal  opposite  anal ;  ventrals  very 
small ;  caudal  forked.  Branchiostegals  6,  short  and  broad.  One  species. 
(X€tP*  hand;  /cfvrpov,  spine;  ocJoff,  tooth.) 

706.  CHIHOCENTBODON  TjENIATUS,  GUnther. 

Head  4± ;  depth  4| ;  eye  «H.  D.  15 ;  A.  41.  Snout  compressed,  longer 
than  eye.  Maxillary  large,  reaching  to  behind  margin  of  eye.  Gill  rakers 
fine,  nearly  as  long  as  eye,  10  -f- 17  in  number. .  Dorsal  inserted  behind 
front  of  anal,  midway  between  occiput  and  root  of  caudal ;  ventrals  not 
longer  than  eye;  pectorals  nearly  as  long  as  head  without  snout.  Serrat- 
ure  of  abdomen  not  prominent ;  11  scutes  behind  ventrals.  White,  with 
a  narrow  silvery,  lateral  band.  Jamaica.  (Gunther.)  Not  seen  by  us. 
(UmiatuM,  striped.) 
Ckfncmdrodan  (rwotw,  GCkthib,  Oat,  vn,  463, 1868,  Jamaica.    (Coll.  Dr.  Parnell.) 

2x4.  ILISHA,  Gray. 

ffaisyasfer,  Swaixsoh,  Claasif.  A  aim.,  11,  294,  1839,  (africanu*) ;  name  preoccupied. 

llmka  (Gray)  Richardsor,  Ichtbyol.  China,  in  Proc.  Brit.  Assoc.,  1846  (1846),  306,  (obnormtf); 

no  description. 
ApUotm,*  Cvvi«a  £  Valwciknnes,  Hist.  Nat.  Poiss.,  xx,  300, 1847,  (orbignyana  ^fiatipUmu). 
flis**,  Burnt,  Ned.  Tydakr.  Dierk.,  300, 1866,  (almormi$). 

Body  ma  oh  compressed,  the  thorax  and  abdomen  strongly  serrated. 
Scales  moderate.  Lower  jaw  prominent ;  mouth  moderate,  with  rasp- 
like bands  of  minute  teeth  on  jaws,  palatines,  pterygoids,  and  tongue; 
none  on  vomer.  Anal  fin  very  long ;  ventrals  present,  small,  inserted 
before  the  small  dorsal;  upper  ray  of  pectoral  strong;  caudal  deeply 
forked.  Tropical  coasts  of  America  and  Asia.  (llisha,  an  East  Indian 
of  Sardinella  lisha.) 


a.  Anal  rayi  40  to  45;  anal  placed  behind  dorsal. 

6.  Dorsal  rajs  19  or  20;  eye  4  in  head.  flatipinnis,  707. 

6a.  Dorsal  rays  15;  eye  3%  in  head.  blebkebiana,  708. 
oa.  Anal  rays  about  50. 

c.  Depth  lean  than  one-third  length;  the  rentral  outline  weakly  arched;  anal  placed 

behind  dorsal.  paxamensis,  709. 

ce.  Depth  more  than  one-third  length,  the  ventral  outline  strongly  arched;  aual 

partly  below  dorsal.  ruRTHi,  710. 

707.  ILISHA  FLAVIPINNIS  (Valenciennes). 

Head  3};  depth  3|;  eye  4.  D.  19  or  20;  A.  40;  scales  65-18.    Posterior 
halves  of  ridges  on  upper  side  of  head  distinctly  convergent  anteriorly, 


•  ISttoma  is  the  Spanish  name  of  Pellona  flaripiunis  at  Buenos  Ayres,  apparently  from  pefem, 
bald,  la  allusion  to  the  caducous  scales. 

If  "  typonyma,"  or  new  generic  names  based  on  the  indication  of  a  type,  without  descrip- 
tion, are  to  be  rejected,  the  name  Pellona  should  take  the  place  of  Uitha. 


436  BmiUUm  #7,  Uni*t4  SUk*  NmOmmi  Jft 


Yery  •lightly  so  posteriorly.    Tasnrtlim  of  decani  midway  hot  01 
of  snout  and  root  of  caudal.    Bom  of  aaal  S|  In  length:  eoaiiaai 
than  oyo.    Const  of  8urinam  and  BmsiL    (Utalfcot.)  i/hiw,  yon** 
pisaa,  fin.) 

YALsansinrat,  to  irOjMney.  T«f.  Asa*,  mfr  ,  ***■ .  §•  a.  S«  i  am 
Ayres. 

Ceviu  A  TtuiKinta,  KM.  Baft.  Mm.,  at.  am.  lest 
9 Mmm  Mrfdkni,  Cvviss  A  YAiasciswsav  ■»*,  Vat.  Paae*  ■■,  me*  let?. 
t;  (P.  It;  A.  3ft  toSt). 

Qosfusa,  GaL,  vtt,  4H,  ltSU 


ILMsU  HBIttUII  (t^n 

(AMBNhUta.) 


Deptii  5|  in  length  with  caudal ;  eyaS*.  D.  »;  A.U;  seamatf*.  T«v 
trnl  lino  strongly  curved.  Month  wide,  oblique,  Aaal  placed  saamt 
dorsal ;  length  of  anal  equal  to  Its  dlstanos  from  p— Isriui  sawder  of  eje 
8eales  Tory  caducous.  Silvery.  Mat aa rat,  Caha;  rare.  (ISey.j  hm 
haps  not  distinct  from  /.jUHpfaafe.  (Named  lor  Dr.  Pmter  vaa  amnaw. 
surgeon  in  the  Dutch  Indies,  the  most  indefatigable  wether  whs  hat  |« 
appeared  in  ichthyology ;  author  of  Tory  maay  papers  on  Cast 

) 

r*s?,  IfpNUrK  ti,  SO,  lSfl, 


70S.  IL»sU  PAVAnOlBSl 

Head  3f;  depth  31  to  3J ;  eye  39  to  3*.    D.  16;  A.  50; 
scutes  22+  12.     Veutral  line  very  weahly  curved.    Mouth  »mi  eiimi 
First  ray  of  anal  under  last  of  dorsal,  which  U  ?  of  the  tiri  4iaa»t«r 
nearer  snout  than  base  of  caudal.    8ilvery,  with  yellowish  fin*      L*ajU 
16iucbes.    Panama:  not  rare. 
fvUoMfwwinMu,  r»rfti*i»ArH*BB.  Irhih.  n>itr.(  t,  H.  llTt.  Paaama 

7 IS.  ILIttHA  Ft  KTMI  (ftwiaAwbMf) 

Head  31  to  4 :  depth  2»  to  2? ;  eye  3  to  31.     D  16:  A.  :-».  Jvei*a  V 
scutes  23  -f  12.     Vrntral  lino  very  strongly  curved.     Mouth  *er>  ob^saw* 
Fimt  Ti  to  7  ray »  of  anal  Iwlow  dorsal,  which  is  inserted  aa  e\e'«  dtsaww-e* 
nearer  sm>ut  than   base  of  caudal.     Silvery,  fins  yellow,  Bwrt  »r  >^as 
punctate.    Length  a  foot.    1'anaiua:  not  rare,    t Named  for  Igaeiiae  Ki»Ma~ 
Austriau  Con  Mil  at  Tauama. ) 
PrlLm*/urtlu,  SttixfAi  «*»*,  Mti   iwitr  ,  i.  If.  K4,  Panama. 

215.  OPISTHOPTERUS,  tilll. 

Ofv**f*n**.  «!lLi.  IV-  .  A'.  N»t.  *i    rblU  ,  IM1,  31.  (f**»ri. 

Ilody  clou  gate,  vrry  inucb  compressed,  with  the  abdomen  piomiaisew 
sud  ■trontfly  serrated.     Scsles  thin,  deciduous,  of  moderate  »i«e.     La 
jaw  project! ii£:  maxillary  not  produced;  teeth  rather  small,  in  villi 
hands  ou  1m»i1i  jaw»,  palatine*,  pterygoids,  and  tongue,   vomer  u»*<a 
lees.     Dorsal  An  Miiall.  mserted  considerably  behind  middle  of  bedj 
behind  front  of  anal;  anal  fin  very  long;  ventrals  wanting: 
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deeply  forked.    Tropical  parts  of  the  Pacific    (omo&c,  behind;  Trrepov, 
fin,  the  dorsal  being  placed  farther  backward  than  in  Pristig  aster.) 

«.  Anal  rays  53  ;  eye  2%  Ju  head.  lutipinnio,  711. 

•a.  Anal  rajs  56 ;  eye  3%  in  head  ;  dorsal  nearer  root  of  caudal  than  scapula.         dovii,  712. 
•cm.  Anal  rays  61 ,  eye  3  in  head ;  dorsal  midway  between  scapula  and  root  of  caudal. 

MACBOPS,  713. 

711.  0PI8TH0PTERUS  LUTIPINNIS  (Jordan  A  Gilbert). 

Head  4i;  depth  3* ;  eye  2}.  D.  13;  A.  53;  scales  44-11;  scntes  29. 
Body  elongate,  strongly  compressed,  anterior  profile  straight.  Mouth 
large,  very  oblique,  the  lower  jaw  longest ;  maxillary  a  little  more  than 
half  head.  Teeth  rather  strong,  present  on  most  bones  of  the  head 
except  the  vomer.  Eye  very  large.  Gill  rakers  about  18,  not  longer 
than  pupil.  Dorsal  small,  posterior,  slightly  nearer  base  of  caudal  than 
occiput ;  pectorals  long,  nearly  as  long  as  head  ;  anal  moderate.  Scales 
thin,  deciduous;  ventral  scutes  very  strong.  Greenish,  sides  golden- 
silvery,  fins  mostly  yellow ;  a  black  spot  on  preopercle  and  a  very  dis- 
tinct humeral  spot.  Length  6  inches.  Pacifio  coast  of  Mexico,  rather 
scarce  at  Mazatlan.     (luteus,  yellow ;  pinna,  fin.) 

JVisfafoater  luitptnnu,  Jobdan  A  Gilbert,  Proc.  U.  &  Nat.  Mas.,  1881,  340,  Mazatlan.    (Type, 
No*  28126,  28209,  and  28320.    Coll.  Gilbert.) 

712.  0PI8TH0PTEBU8  DOTH  (Gunther). 

Head  4};  depth  3i;  eye  3*.  D.  11;  A.  56;  scales  51-13.  Maxillary 
less  than  half  head,  its  supplemental  bone  moderate,  reaching  end  of  the 
bone.  Insert  ion  of  dorsal  considerably  nearer  root  of  caudal  than  scapula. 
Panama.  (Gunther.)  (Named  for  Capt.  John  M.  Dow,  formerly  resident 
at  Panama,  and  who  made  large  collections  of  fishes  for  the  British 
Museum  and  for  the  Smithsonian  Institution.) 

Pristiputer  doni,  GCrthkb,  Cat.,  vn,  461,  1868,  Panama.     (Coll.  Capt.  Dow.) 

718.  OPISTHOPTKBUS  MACBOPS  (Gunther). 

Head  4| ;  depth  3 ;  eye  3.  D.  13 ;  A.  61 ;  scales  53-17.  Dorsal  inserted 
midwav  between  scapula  and  root  of  caudal.  Maxillary  less  than  half 
head,  its  supplementary  bone  narrow,  extending  to  its  extremity. 
Silvery,  scapula  black.     Panama.     (Gunther.)     (juiKpos,  large;  <I>y>,  eye.) 

Pridigaattr  nacropt,  GOmtubb,  Proc.  Zool.  Soc.,  1866,  603,  and  Cat.,  vu,  461,  1868,  Panama. 
(Coll.  Salvin.) 

216.  ODONTOGNATHUS,  Lacepede. 

OdatdogmaOm^  Lac£p£db,  Hist.  Nat.  Poiss.,  II,  221,  1799,  (mucnmodu). 
OmatJkobolm»t  Bloch  A  Schnkidbb,  8yst  Ichth.,  566,  1801,  (mucnmatut). 

Body  rather  elongate,  compressed,  covered  with  caducous  scales.  Ven- 
tral outline  not  prominent,  covered  with  sharp  scutes.  Dorsal  fin  small, 
much  behind  front  of  the  long  anal.  Maxillary  very  long,  in  the  adult, 
extending  beyond  eye,  shorter  in  the  young.  Teeth  small.  One  species 
known.    (6do£(,  tooth;  yvadoq,  jaw.) 
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a.  Anal  ray»  at*»ut  7* ;  «r«tf«  ou  twllj  P  •  It.  ■••**•••*.  -4 

•a.  Anal  rmjr*  abuat  67  .  *ut«a  on  b»lly  U  •  16  ***•*—*  * 

714.  ODOST<M**AT«r*  BITSOJATA.  Umifp 

Head  5;  depth  If.  P.  11  or  12;  A.  74  to  83:  ecwt**  » -*- 12  Eye  » 
long  an  ntioiit,  Hi  in  head  in  young.  Maxillary  tapering.  »if— 4'ag  4  u- 
adult  at  leant  a*  far  an  internperele,  shorter  and  trmaeaU  ta  y««»4 
I  liar  rt  ion  of  doraal  twice  aa  far  from  eye  aa  from  baa*  of  rea^tl  Com 
of  Guiana.     Miunther.)     \  mmrronatum,  with  a  harp  poiDta  ) 

(khmHymmtltw  mmtnmmtnt,  !.*•  (h  i>»,  HmI    N'at.  I*i»n»  ,  211,  |4-  ".  M   *.  I7**.  Cajl— < 
(imttk.JmJm»  MMT'MfRi.Ci-uri  A  \*ir««i*««W.  IfM   Sal.  Pun*,  m.  »I.  las* 
fVirftyurfrr  mmsnmtttu*.  tlC%t Hit-,  •  •!.,  %||.  4«J.  !•»#. 

?U.  0|M>*T04*ATI|lft  rA*A«t»«l%  M»ln4»ra*«r\ 

Head  5$ ;  depth  nearly  4.  I).  12;  A.  ti7;  aralea  55  or  TA  Eya  «*,*** 
anout,  3f  in  brad.  Ilody  very  Mender  and  comprr— f  d.  t'pP*9  a*«4j»  •/ 
head  ntrongly  concave ;  doraal  lino  Ik* for©  doraal  arched  :  ventral  ••Uia* 
atrongly  arched  ;  banc  of  anal  atraigbt.  Mouth  oblique:  mamillary  ft* 
duced  in  a  alender  prorean.  which  reaches  twyond  gill  opening,  a  tit 
accessory  bone,  with  a  bluntiah  keel  on  the  mamillary,  half  hidden  «Wn 
the  month  in  cloned.  Teeth  small,  nhort,  moatly  in  one  row .  Top  «f  Ual 
narrow,  with  five  ridgea.  Pectoral  longer  than  head  by  an  eje  a  dieewwr 
the  flint  ray  broad.  Doraal  amall.  twice  aa  far  from  gill  op#>otr«g  aa  f-.tr 
bane  of  caudal  :  ratid.il  a«*  long  aa  bead  ;  ventral  acute*  13  ■*  ]•■ 
caduroiiN.     Panama,     length  H  inrhee.     (Steindarhner.  - 

IVufa.y.jrf.r  l'»f  »i  ■/«  i/'.«.    j    i« >T  II*  !•  *•  Ji  Hffc,    I' bill     |Vitr,V*A.    ••"•     l'«-«—» 


217.  PRISTIGASTER,  Cuvier. 

Thin  I'ftiu*  ilittt-r-*  from   tipt-thnpt*rm$  in  the  deeper  !***!*.  iLr  wr."» 
ridge  Im*ih>£  \*-i\   promiiit  lit  .iu<l  c«»nw\.  and  c«|>eriall>  m  tl.*- |««  :>  " 

tlu»  <1*i(h;i].  llii>*  1  !i  i«  lai^r  in  Vi%*iiqa»t*r  than  in  relate!  grf.*r»  ar  ■:  * 
illtei  tetl  iii-at  tlir  fii.iMle  "I  tin-  length  of  the  Imm1\  .  liefnff  •  *  ••  jf.al  •*-..+■ 
»|M»cie*  ku««\\ .  ftotu  S.iiith  America.     » -,    -••'.  a«in  ;  y-~m       \*-..\ 

;i«.  I'KIstii.  isti:k  i  41  »M\u.h 

Head  I  :  d»  pt!    J      I»    1"  :  A    !»*»  to  fi'j.     Knmt  of  dor»al  nri*"!'  r.ra?-  r  •  • 
• » f "  ••  1 1  •  ■  1 1 1  tliuri  '•  !•»«••■!  •  .1  i<!.ii  ;   <i|>|H*r  caudal  ra> «  prtMlureil  it,  r    *-:  • :  *.•    z 
adult,  tin— ••   lotijt  •  t,..i,1  Mr  •  :.  1 1 -••  1 1".     Abdominal  protile  •■.*-    •»   .lar    • 
tin-  adult.     >«",:••»...      <  1.;.,*  -"\  •  r\ .     Ix*ngth  1  inrhe*.     (nvi  -f  •»!»:• 
and  ii"i  t  Jii  it.  I'-ri.-.l       <  u\!»«:A   \".il«  nrienne*.  >      ''•iv>ia«*I  froni «  a\^tt* 

/*■  ••      1  ■  »       1.      •       \-    -   1      I   !    1     ;       !'     f;    *.    !•!*    C«»err.f      ■      •    U   l*». 

?*    -in  i.     }'     •     S    •     }•  i     '■•"      •■    HTuri    «  •!.     »>:     4J."     !•"-• 

/■     •  .  .*     .  v    •     r  ■      '     ■■  l-.'«.  Braul. 

l^i-.     .■     ;  1 1..    1  \iin    ,isir    ll:it    N»'    !*.*••     t\.  ."VX»    W",  mo-lh  »f   A' 

ion. 
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Family  LXII.  ENGRAULIDID.E. 

(The  Anchovies.) 

Body  elongate,  more  or  less  com  pressed,  covered  with  thin  oyoloid  scales. 
Head  compressed.  Month  extremely  large,  more  or  less  oblique,  nsnally 
overlapped  by  a  pointed,  compressed,  pig-like  snout.  Gape  very  wide, 
the  maxillary  very  long  and  slender,  formed  of  abont  three  pieces,  extend- 
ing backward  far  behind  the  eye;  in  some  species  beyond  the  head.  Pre- 
maxillaries  not  protractile,  very  small,  firmly  joined  to  the  maxillaries. 
Teeth  nsnally  small,  sometimes  obsolete,  nsnally  fine  and  even,  in  a  single 
row  in  each  jaw ;  canines  sometimes  present.  Eye  large,  well  forward, 
without  adipose  eyelid.  Preorbital  narrow.  Opercles  thin  and  membran- 
aceous. Qill  rakers  long  and  slender.  Branchiostegals  slender,  7  to  14  in 
number.  Qill  membranes  separate  or  joined,  free  from  the  isthmus. 
Pseudobranchiae  present.  No  lateral  line.  Belly  rounded  or  weakly  ser- 
rate. Fins  various ;  the  dorsal  usually  short  and  median ;  no  adipose  fin ; 
eaudal  forked.  Small,  carnivorous  shore  fishes,  usually  swimming  in  large 
schools  on  sandy  shores ;  abundant  in  all  warm  seas,  occasionally  enter- 
ing rivers.  Genera  9 ;  species  about  80.  This  group  is  often  regarded  as 
a  subfamily  under  the  Clupeida,  from  which  it  differs  in  no  character  of 
high  importance. 

(Chyritte,  group  Engravlidina,  GCxther,  Cat.  vn,  383-406,  1868.) 

«.  Teeth  in  the  jaws  equally  small,  if  present ;  no  canines. 
b.  Insertion  of  dorsal  before  that  of  anal. 

c.  Gill  membranes  nearly  or  quite  separate,  free  from  the  htthmus 

d.  Teeth •  present  at  all  ages;    maxillaries  not  greatly  produced ;  no  pectoral 
filaments. 
0.  Vertebras  about  41  in  number ;  bones  firm  ;  species  chiefly  tropical. 

Stolkphorus,  218. 
ee.  Vertebra  about  45  in  number ;  bones  rather  feeble  ;  species  of  the  tem- 
perate zones.  Enqraulis,  219. 
dd.  Teeth  wanting  in  the  adult ;  minute,  but  present  in  the  young ;  body  rery 
deep,  but  not  strongly  compressed.  Amchovia,  220. 
er.  Gill  membranes  broadly  united,  free  from  the  isthmus.              Cktengraulis,  221. 
bb.  Insertion  of  dorsal  behind  front  of  the  Tery  long  anal ;  gill  membranes  separate. 

Ptkeknqeaulis,  222. 
am.  Teeth  in  jaws  unequal,  some  of  them  enlarged  and  canine-like.  Lycznoraulis,  223. 

218.  STOLEPHORUS,   LacSpede. 
(Silvery  Anchovies.) 

fifclfpsjorMS,  IiACKpiDK,  Hist.  Nat.  Poiss.,  r,  381, 1803,  (japmtica). 

Body  oblong,  compressed,  covered  with  rather  large,  thin,  deciduous 
scales.  Belly  rounded,  or  weakly  compressed.  Snout  conical,  com- 
pressed, projecting  beyond  the  very  large  mouth.  Maxillary  narrow, 
little  movable,  usually  formed  of  three  pieces,  extending  backward  far 
behind  the  eye,  to  the  base  of  the  mandible,  or  beyond,  not  beyond  gill 
opening.  Premaxillaries  very  small.  Teeth  small,  subequal,  present  at 
all  ages,  usually  on  the  jaws,  vomer,  palatines,  and  pterygoids.  Anal  tin 
moderate,  free  from  caudal  (its  rays  12  to  40).    No  pectoral  filaments. 
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Dorual  iiuM'it«fl  ulnmt  midway  of  body.  pcMtoriur  \*>  tetitra.t      1  •*•..,. 
and  vcntiaN  rarli  with  a  lar^r  axillary  scale .     AdifM**  »w.    i       •»   .  ■ 
Verlrbr.i**  alwmt    In  •  to  to   12)   m  *|»«H*ir»  riaiiniird       K.r«L  :*'  .-••     .  . 
and  dry.  limn*  or   Irni   ttuiiftiiii-cni ;   the  hum*  firin.      I*a»  .        -^ 
preiM'iit.     HraiirhioMrji-aln  !•  t»  II.     tiiil  rakrra   lime  ai.d  •  •■    •• 
iiiriiihratii**  hrpur.'fttr,  fit*«»  ft  fin  I  he  nairow  iaihii.ua      >\—+  *•  »  - 
Hinull.  rarmx  nrtujNslioir  linlirM,  hw  iiiuiiiiiK  in  lm^f  »cl><"'i«  <-r  •*         •       <« 
of  ull  warm  wuh,  tH-raHionuily nitcniiK  n\rra.     M<mI  of  i !.#•:.  *-»      » ■•■ 
by  a  very  hrn;id.  distinct,  mIwtv  hand.      i<-'<".  a   •!••!•.  *   -      .*     . 
worn  by  priest  n  ;  «.»,,,...  hearing  :  in  a  11  n*  ion  !•»  thr  a..wri  .•■»:*      . 

a    Anal  raj*  lit-<  II  .  1>i»l>  »<rj  ■li-iflcr,  lh-  V\\xk*  <i.  1- c.^f I.  .  \~     !.»*.*.  ■    »■   -»     •    i 

■        •IT. 

na.  Anal  rav  1'  '■■  1"  ■  '•"',  *l--r. -Irr,  ■  •-ni|  rr«k«t,  tl.»i|r|.th  '  i    *    -.  .  •  <u 

t>.    Manila'*  ■Imit,  i«   t  •|Uil>   fi»-  hiii.;  iiiAf^iit  nf  |  r*-*|«  r  *       !»!»r«       •.-'•■  ' 


•  '.' 


•  »• . 


t  •  t  •  i 


fA    MaiilUrj  ■■(  n..-|.  rat.   |>n^l.,  i>t  l.;i,^  Uri.l|n<«i    *  i  .*j  «  ■     . 

•  ,**■•.<■   villi   u   faii.t   »iM«rj  Pir>»&.    gill  laku*  iL   n     i*«   :  -<   •*         •■ 

—  rn;!ali .  • ; 

•  <     >«■!■■-  \» ith  ^  »•  Il-i|» fin*- 1  I aIi rat  •!.*•  n  l*ti  i     l>.  •  t  (nrr-.  »•■ 

•  /.    I.t<    I  ili  lira  I,  w  I-  ii,*  iia  ■!.  ■  ul  .    ■■  •!>■•  •  m>lu      u«  i  •  i     i 

./J    }.)>  .  '  .  ii.  I.t  1 1,  !•  n^i-r  thaii  »b^i*l  ;  aiillari  •'■•alt.i  ••? •     »•, 

MT'I     •  ■     t 

-H1    |.i i-  ;' (  i rt  >■«•«■!,  I  •ri|;<  r  I ttai.  *ii- nt  .*>«!•■•  i.   !<•:■..     -.•  .»■.»■ 

anu     Alial  ia»«  1  '  t  ■  .1 

.    m.|-  ».tl.  ,  -i.-t  :.  ?  .  :«.  r«  Utrr4l  I  *»  1.  «ifh  *ri;  |r  r. t.—l  ••:.-•« 

»    M  i\    .  »■  i  :     .-.  r-  i  'i.*  .-  |  i-i  r  •-:  •  r  t..*i  '■!.■.■■•?  •     ■         ■    •    • 
■  ■.    ■ . t  ]  r   . ■    ■!..■       :.«.  i-  r  »':»)«}■  1. 1  1    •■?,!« 
•j     l:      *  i  .  ■ .    ■  .■   'i   ■  "      .  *?■     t'.    -1  j  •»,  I  •  i  I"  t    :  m      .  •■      ' 
»    ■■••     i:  ■  i      •■  :  \-  i  \  ■ '  i» :   »       :  .«■      .    .« 

i         .       ■        ■»■;■■••■.      .  »         •■■■■■ 

■    ■  .  i  a 

»  ;■■•■  I    i     :  ■•■   ■      •■        »    ■ 


l.  *■ .   *  .!■■      !•     ".     i  ■  :       .  t     i  i  ■  ■    » •  ■    •     » 

■  •  •  •  .    »■ 
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«.  Anal  rays  about  SO,  (25  to  86). 

k.  Silvery  lateral  band  diffuse  or  obsolete  ;  body  much  compressed ;  eye  3  to  Z%  in  head. 
I.  Gill  rakers  shorter  than  eye ;  lateral  band  narrow. 

at.  Belly  slightly  serrulate ;  gill  rakers  %  eye ;  scales  caducous ;  anal  rays  25  or  26. 

mitchilu,  731. 
ins*.  Bally  not  serrulate ;  gill  rakers  half  eye ;  scales  not  caducous ;  anal  rays  27. 

lucidus,  732. 
IL  Gill  rakers  long  and  slender,  longer  than  eye  ;  belly  trenchant,  not  serrate ;  scales 
40 ;  lateral  band  broad  and  diffuse  or  obsolete  ;  snout  much  projecting, 
a.  Snout  moderately  pointed ;  minute  teeth  in  both  jaws ;  lateral  band  diffuse. 

cxupsoidis,  733. 
an.  Snout  pointed  ;  minute  teeth  in  upper  jaw  only  ;  lateral  band  obsolete. 

productus,  734. 
a*.  Silvery  lateral  band  well  defined  ;  snout  short,  little  projecting. 

o.  Maxillary  reaching  little  behind  root  of  mandible ;  scales  40  ;  silvery  lateral  band 
as  broad  as  eye ;  gill  rakers  nearly  as  long  as  eye ;  anal  rays  31. 

COMPRESgUS,  736. 

©o.  Maxillary  reaching  gill  opening ;  scales  35 ;  lateral  band  silver  gray  ;   anal  rays 

31  tO  36.  PANAMBN8IS,  736. 

Anal  fin  extremely  long,  its  rays  37  or  38. 
p.  Lateral  band  ill  defined  or  obsolete ;  snout  pointed,  much  projecting ;   insertion  of 
dorsal  nearer  snout  than    base   of  caudal ;   subopercle   with  a  flat   triangular 
prominence.  spinifbb,  737. 

717.  8TOLEPHOBU8  MIABCHU8,  Jordan  A  Gilbert. 

Head  4J  ;  depth  6.    D.  11  to  13;  A.  12  to  14.    Very  slender,  little  com- 
pressed, the  belly  not  trenchant;  snout  subcorneal,  projecting.    Teeth 
evident  in  both  jaws ;  maxillary  short,  reaching  edge  of  preopercle.    Eye 
not  very  large.    Insertion  of  dorsal  midway  between  snout  and  caudal; 
anal  very  short,  its  first  ray  under  last  of  dorsal.    Scales  caducous. 
Perfectly  transparent  in  life,  with  some  black  dots;   a  diffuse  lateral 
silvery  shade,  but  no  stripe.    Length  2  inches.    Mazatlan  to  Panama; 
abundant.    At  Mazatlan  it  is  not  taken  in  the  Estuary  with  other  Stole- 
phoriy  but  is  taken  with  dynamite  in  deep  water,  where  it  swims  near  the 
surface.    It  is  probable  that  the  types  are  immature  and  are  possibly  the 
young  of  S.  exiguus.    Very  young  specimens  taken  at  Key  West  and  called 
the  same  by  Jordan,  are  not  this  species;  they  are  either  new  or  the 
young  of  Stolephorus perfcuciatwt.     (fmbu,  to  reduce ;  ap^of,  anus.) 

Bokpkorwt  miarchn*,  Jordan  &  Gilbsrt,  Proc.  U.  S.  Nat.  Mus.,  1881,  344,  Mazatlan.    (Type, 
No.  28119.    Coll.  Gilbert.)    Jordan  A  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1882,  622. 

718.  STOLEPHORUS  PEBFASCIATtS  (Poey). 

• 

Head  4£ ;  depth  6 ;  eye  3£.     D.  12 ;  A.  14  to  16.     Body  rather  elongate ; 
snout  compressed  and  pointed,  shorter  than  eye.    Top  of  head  with  a 
slight  keel.    Maxillary  and  lower  jaw  finely  toothed;  maxillary  unusually 
•hort,  its  posterior  end  rounded,  not  extending  quite  to  margin  of  pre- 
opercle ;  gill  rakers  numerous ;  pectoral  If  in  head,  not  reaching  ventrals ; 
insertion  of  anal  below  last  rays  of  dorsal,  the  fin  short ;  origin  of  dorsal 
midway  between  root  of  caudal  and  pupil.     Color  of  S.  brownii,  the  lateral 
band  rather  narrower,  well  defined,  its  width  about  1  eye ;  no  dark  punc- 
tulations  except  on  base  of  caudal  and  sometimes  on  anal.     Length  2  to 
3  inches.    Florida  Keys  to  Cuba ;  common,  but  much  less  abundant  than 
Stolephorus  brownii.    (perfasciatut,  well-banded.) 
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ftflllw  prrf. truth**,    Pull,    MrfunrU*,    II.  M\  |W>,   Cub*,   lif  •?■••.  <  ■* .  *ti     *M       •»    ». 

of  fU»Ai»,  Bull.  I'.  S.  I'Mi  f  «>tua  ,  ti,  l***.  U,  »u<  •*  J  ••»«■  A  Ilium 
1M3. 
abh'ffcinMyf/ow^,  j»mi<  A  Mtifc.  Pror    Ar.  Sal   M   rtiU.laM   M. 

?lt.  MTOLKPHOKIfi  KXItri  '*,  J.*4*a  A  i^rwt. 

llMd  3) ;   depth:*:  *>■*  3|.     I).  12;  A.  17;  aealea  ^-A.     FV-tt 
not  greatly  compreaaed  and  not  elevated;   helly  rumple— 1  it.  ■rrrt^ 
head  short;  opercular  margin  not  very  oblujor ;  rberk  uarr«/«!i  tf  *t 
gular;  anotit  ?  rye,  which  ia  large;  mamillary  about  reav-hing  «f*f*-i  4* 
margiu,  tapering  t«»  an  acute  point ;   teeth   in    both   jawa.     <»:«  ruii 
abort,  the  lotigeat   i  eye.     Doraal   inaericd   midwav    hetwe^a   xm^'.*  -* 
pupil  and  bane  of  caudal ;  pectoral*  not  reaching  tentrala      >***>•  '*.  1 
0011a.     Trannlucent,  with  dark  dota;   aidea  with  a  famt  silvery  «v«m 
Length  2J  inche*.    Ma/atlau:  not  common.     \rx%ynm».  thin  > 

BkoUfUrm*  f/ywi,  J<>Ktu«  A  i.iiBtftr,  l'r<-    t'.  M.  Nat    Una..  l«l.  Mi.  Macallan        T»j»    * 
2*13».     <oll.  (olt-rt.) 

720.  HTOLtMOUHnitMHir-i 

Head  ft  in  length  with  caudal;  depth  rt| ;  eye  4.    I).  14:  A    IT     Al.^l  -. 
8.bnncnii,  hut  with  the  anal  iihorter.     Body  Blender,  cotpprrxnl      h«n 
long  an  »nout.     Maxillary  with  teeth,  it*  tip  extending  l**>oi».l  tL*  ««f»- 
cnlar  l»order.     I>or»al   Itegiuning  midway  tietumi   fniiit   «»f  «-*  ■:«'.»    »-. 
poaterior  edge  of  eye :  |»cctoral  not  quite  reaching  \eutr.»!       *sr*',«  »  »*!  . 
COUft.      A   ailvery    hand   f  depth    of  ImhIv.      length   -1    IDC he*       <   ■;'■  »    »    .' 
Porto  Kico.     1  I*im»\  . » 

fi^prNfutH'  11m,  I'd  1,  sui   !■«;•,  !-■■.  1  "•■•.  Cuba         •     ">    I'- > 

Til.  STOI.U'IIOKI  s  I'KBTHH  ITI*.  •.  .-I-    I  IW 
Head  '*♦  ;  depth  ."• :  «-\e   :i».     I».  11:   A.  l»i     ••*.•!»•*  ;t*      1U-!-.   •..-»•    »• 

COIIlple«*n«««l,  t  !»•'  hell\    Hot  <"ll  mated   !ji»T  •*ertat«'«l        K>e  '"J^'T    ! '"    »'     •* 

Miimit    conical :    t«*«-r)i    in  111  tit •*.  111   lioth  jaw*:  ii.4\.*i«r\     ■»   ?'     *.•■-■• 
ahnoM    rcachii.^    ^j!I    <>peiuti^:    jjill    taker**    i.utur?oiiv    •     •■-.»        I-  -»», 
inserted   mi<lua\   ln'twfen  o-nti-r   ••!"  r\»'  ami    l»a»e   "f  u'ii'.j'      :*-•  '    *t  • 
Hot  «|Mite  reaching  wntl.iN;    a\l!!ar\    alu-atli*    \er\    !*r^'»     *':'■••!    t«  - 

an  |m-<  t<>ral  nr  « eiit  r.i'..     o!:\  ao-oii*.  u   tli  a  iiiirn^i  »:l\#r\  «rr  j--     ;     » 
of  1mh1\  ,  not  li.ilf  a-»  w  nl««  a^  i*\  •  .      I.»fji;tli /►•  llielir*.      l'fr*4--!t.V       •    :*> 
(liiMxIr  A    Ili-aii         App.iii  iit!\   a!!ii«l  to  >'.  j**r /w*<i<j.'m«.  Imt   !!-•■       »\   '  a- 
longer        jnrthf  .■.'«• .  a«!!  ««li»a;lir«l 

M  .'.j      ...■   •    •( »     1    li»v    !■•   •      1       -     N.t     M-.i      !■•..   4\«.    I'tr**.       « 

N       -  «-        «  ->•••■ 

I-.1-.'.  hTO|  I  niout  s  |M  II  t\t  v  J  •  u-.  1  •.    un 

Ili-ao    ."■;  ;    •;»j»ti  I»     1  •      N      •••      —"ale*    ln  T       rit^t-    t«»    »■    "»  .  •    *m# 

'if..i;mi.  liMt   ».:•;.  rt  -    i    <\     -    *'     :"•  « •■!    .iital    Ta\«       \l*«\\    #!'«•.»:•     •■: 
*»ti«'ii^!'.    o<ni'':«  --•  <:    ■■:     •   •     »'•  •'.  .   '•*    •>    e*«inpri-»»cd.     t«  n!,jf    r      *  ■'■■ 
Ili*a«Moii^  ami  •»!••»..:.  :      «.j.i-:«    i    •:  r»   u^mi  \»i\  ohls-jtii-     fliffki    ■*   ir: 
lar,   rather    hruaU :    tet-th    1  \  uleht    in    hoth  ja»«;    maiillar}    n«>t     k:  *.r 


Jordan  and  Evermann. — Fishes  of  North  America.        443 


reaching  gill  opening.  Gill  Takers  numerous,  longest  \  eye.  Snoot  long, 
f  eye,  which  is  31  in  head.  Dorsal  inserted  midway  between  base  of 
median  candal  rays  and  front  of  eye;  anal  short;  caudal  shorter  than 
bead;  pectorals  short,  not  nearly  reaching  ventrals.  Scales  thin,  not 
caducous.  Translucent,  with  a  sharply  defined  silvery  stripe  as  in  S. 
•Voinui,  bnt  narrower,  confined  to  one  series  of  scales ;  many  black  specks 
on  body  and  fins.  Length  3  inches.  Mazatlan  to  Panama ;  abundant, 
replacing  Stolepharus  brotrnii  on  the  west  coast ;  a  slender  species,  with 
shorter  anal  than  8.  brawniu    (/<r^[a]voc,  slender.) 

Boltpktinu  fertanrs,  Jordav  A  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1881,  340,  Mazatlan.    (Type, 
No.  28346.    Coll.  Gilbert) 

721.  8TOLEPHOBU8  BROWX1I  (Gmelin). 
(Striped  Ahchott;  ManjCa.) 

Head  3f ;  depth  4f ;  eye  3*.  D.  15 ;  A.  20 ;  scales  40.  Body  rather 
elongate,  compressed,  not  elevated ;  belly  compressed,  serrulate.  Head 
rather  short,  the  snout  5  in  head,  projecting  much  beyond  the  tip  of  the 
lower  jaw.  Teeth  pretty  strong ;  maxillary  extending  beyond  base  of 
mandible,  bat  not  quite  reaching  to  the  edge  of  the  gill  opening.  Eye 
large ;  cheeks  triangular,  scarcely  larger  than  eye.  Gill  rakers  long,  f 
diameter  of  eye,  bnt  shorter  than  in  S.  compressus.  Anal  w  ith  a  sheath 
of  scales ;  dorsal  inserted  nearer  candal  than  snout.  Olivaceous,  trans- 
lucent, sides  silvery ;  the  silvery  lateral  band  about  as  wide  as  the  eye, 
very  distinct.  Length  4  to  6  inches.  Cape  Cod  to  Brazil ;  very  abundant 
southward,  both  on  the  Florida  Coast  and  in  the  West  Indies ;  the  most 
abundant  of  the  American  species.  (Named  for  Patrick  Browne,  author 
of  the  History  of  Jamaica,  1756.) 

Piquitimgtiy  Marco  rave,  Hist.  Bras.,  159, 1048,  Brazil. 

Meuidia,  Browke,  Bint  Jamaica,  441,  175ft,  Jamaica. 

AtKerina  broirnii.  Gurus,  Syst.  Nat,  1397,  1788,  Jamaica  ;  after  Browne. 

Em*  tpaeftu,  Bonn aterrk,  Tabl.  Ichth.,  175,  1788,  Jamaica  ;  after  Browne. 

Emgranlis  lemmiteahu^  Ctyter,  B*jrno  Autmal,  Ed.  2,  u,  323,  1829,  Brazil;  after  PiquUinga  of 

Marco  rave. 
BmgramliM  tricolor,  Aoawiz,  Spix,  Pise.  Brasil.,  51,  1829,  Bahia;  Para. 
EmgramliM piquitimja,  Agajkiz,  Spix,  Pi«\  Brasil.,  pi.  23,  fig.  1,  1829;  typos  of  tricolor. 
Argentina  mmulia,  Gronow,  Cat.,  141, 1854;  after  Browne. 
Aolfpannu  hiulau,  Goods  A  Bkan,  Proc.  U.  S.  Nat.  Hus.,  1879,  343,  (depth  6)£,  anal  rays  22), 

Clearwater  Harbor,  Florida.    (Type,  No.  23632.     Coll.  Dr.  Velie.) 
Engramlit  onnrau,  Gf  kther,  Cat.,  vu,  389,  1868. 
BktUphonu  brotmi  and  hiulcus,  Jordan  A  Gilbert,  Synoiwis,  273,  1883. 

724.  STOLEPHOBIS  ( ULTBATUS,  Gilbert. 

Head  3};  depth  4*.  D.  12;  A.  20;  scales  40.  Body  compressed,  of 
medium  depth,  the  abdomen  compressed  to  an  edge  both  in  front  of  and 
behind  the  ventral  fins,  but  without  serrations  ;  behind  the  ventrals  the 
edge  is  sharply  carinate.  Head  slender  and  sharp, ,  the  snout  long  and 
compressed,  extending  beyond  tip  of  lower  jaw  for  a  distance  nearly 
equaling  diameter  of  orbit ;  maxillary  abruptly  widened  behind  angle 
of  month,  then  tapering  to  a  rather  sharp  point,  which  extends  btfjoml 
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▼•ry  long,  as  long  as  snout.  Maxillary  shorter  than  in  S.  brownii,  not  reach- 
ing quite  to  the  base  of  the  mandible.  Scales  very  deciduous.  Ventrals 
abort,  very  slightly  in  front  of  dorsal ;  caudal  peduncle  long  and  slender; 
dorsal  inserted  scarcely  nearer  caudal  than  snout.  Silvery  stripe  broad, 
half  wider  than  the  eye,  bordered  above  by  a  dusky  streak.  Length  4 
inches.  Golf  Stream ;  occasional  northward ;  here  described  from  a  speci- 
men from  Woods  Holl,  Mass.,  the  type  of  S.  eury stole,  which  seems  to  be 
identical  with  the  type  of  Stolephorus  argyrophanus,  examined  by  us  in 
Paris,    i&pyvpof,  silver;  faivu,  to  show.) 

JEbyrsmfw  argyrophaxui,  CvviBE  k  Yalbxcikxkks,  Hist.  Nat  Poim.,  xxi,  49,  1848,  Equatorial 

Atlantic. 
Aofcpfconu  emryUoU,  8 wain  k  Mm,  Proc.  Ac.  Nat.  8c i.  Phlla.,  1884,  34,  Woods  Holl,  Mass. 
Gtolephonu  pcrfaiciattu,  Jordan  k  Gilbibt,  Synopsis,  273, 1883;  not  of  Poet. 

728.  STOLEPHORC8  CURTUS,  Jordan  k  Gilbert 

Head  4* ;  depth  4| ;  eye  2f  to  3*.  D.  11 ;  A.  22  or  23 ;  scales  35-5. 
Body  compressed  and  deep,  the  upper  and  lower  outlines  little  arched ; 
belly  before  ventrals  sharply  compressed,  serrulate.  Head  short  and 
deep,  the  snout  blunt,  not  produced ;  maxillary  not  quite  reaching  gill 
opening,  ending  in  a  sharp  point ;  each  jaw  with  minute  teeth.  Oper- 
ele  shortish;  cheeks  broadly  triangular.  Gill  rakers  about  1  eye,  which 
is  large.  Dorsal  inserted  midway  between  middle  of  pupil  and  base  of 
eaudal ;  caudal  short,  the  lower  lobe  longer ;  pectorals  very  short,  barely 
reaching  ventrals;  scales  thin,  caducous.  Translucent,  with  yellow 
shades  and  dark  dots;  sides  with  a  faint  diffuse  silvery  streak.  Length 
2i  inches.    Mazatlan;  abundant  in  the  muddy  estuary,    {curt us,  short.) 

fifafcpAonu  curiu*,  Jordan  k  Gilbert,  Proc.  U.  8.  Nat.  Mns.,  1881,  343,  Mazatlan.    (Type,  No. 
29242.    Coll.  Gilbert) 

729.  STOLEPHORUS  POETI  (Kner  k  Steindachnor). 

Head  4*;  depth  4*;  eye  3*  to  4.  D.  16;  A.  23  or  24 ;  scales  42.  Body 
deep  and  compressed,  the  outlines  not  arched;  snout  short,  bluntish, 
little  projecting ;  eye  moderate;  both  jaws  with  small  teeth;  maxillary 
moderate,  extending  little  beyond  joint  of  mandible;  opercles  short. 
Front  of  dorsal  nearer  base  of  caudal  than  tip  of  snout ;  pectorals  rather 
long,  not  reaching  ventrals;  ventrals  small.  Scales  deciduous.  Green- 
ish, sides  silvery,  with  no  distinct  lateral  band.  Rio  Bayano,  near 
Panama.  (Kner  &  Steindachner. )  (Named  for  Felipe  Poey,  the  ichthy- 
ologist of  Cuba,  for  nearly  a  half  century  professor  of  zoology  in  the 
University  of  Havana.) 

Emframlu  poeyi,  Kxsn  k  Stkixdachner,  Abh.  Bayer,  Ak.  Wise.,  x,  1864,  23,  with  plate,  Rio 
Bayano;  GCxther,  Cat.,  vii,  392,  1868. 

7S0.  8T0LEPH0RU8  OPERCULARS,  Jordan  k  Gilbert. 

Head  3;  depth  3}  to  4 ;  eye  4 ;  D.  (injured  in  specimen  examined) ;  A.  20 
to  24;  scales  39.  Body  elliptical,  short,  and  moderately  compressed ;  dor- 
sal outline  evenly  curved ;  belly  compressed,  not  trenchant.  Head  large, 
compressed,  the  snout  Wuntiab,  projecting  beyond  lower  jaw ;  maxillary 
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Scale*  rather  adherent.  Translucent,  with  black  dots  on  body  and  fins; 
some  yellow  shades ;  sides  with  a  rather  diffuse  silvery  band,  narrowed 
behind  and  expanding  on  base  of  caudal.  Length  5  inches.  Mazatlan; 
locally  abundant,     (lucid us,  bright.) 


btMhu,  Jordax  &  Gilbbbt,  Proc.  U.  S.  Nat  Mm.,  1881,  341,  Maxatlan.     (Type,  No. 
28121.    Coll.  Gilbert.) 

7S8.  8TOLKPHOBU8  CLUPEOIDKS  (Swainson). 

Head  3*  to  3? ;  depth  3*;  eye  3*.  D.  14;  A.  25  to  30;  scales  40-8. 
Snout  much  projecting,  blunt,  short,  about  2  in  eye ;  maxillary  obliquely 
truncate,  ending  in  a  point,  just  before  joint  of  mandible.  Teeth  very 
small,  in  both  jaws;  gill  rakers  very  fine,  setiform,  longer  than  eye; 
abdomen  trenchant,  but  without  conspicuous  spines.  Insertion  of  dorsal 
a  little  behind  middle  of  body ;  insertion  of  anal  before  middle  of  dorsal. 
8ilvery ;  lateral  band  broad,  not  very  distinct.  Size  very  large,  length 
about  a  foot.  Coast  of  Guiana  and  southward;  common,  ascending 
streams.  (Steindachner;  Giinther.)  (Clupea  sprattus,  the  Sprat;  eldoc, 
likeness. ) 

TEmjrmulis  el*j*oide*y  Swain  son,  Nat.  Hist  Fishes,  n,  388,  1839,  Pemambuco. 
ShUfkanu  smvuunoum,  Bluker,  Kederl.  Tijdnchr.  Dierk.,  1806,  178,  Surinam. 
Emgramlit  mtrimnnunsi*,  GCntiieb,  Cat,  vn,  393,  1868  ;  A.  25  or  26 ;  Stbindaohneb,  Ich.  Beitr., 
nil,  65, 1875;  A.  30. 

7S4.  STOLKPHORUS  PB0DUCTU8  (Poey). 
(Hkcrvoo;  Gbubbeb  Bboad-hbad.) 

Head  3$ ;  depth  3i.  D.  13 ;  A.  32 ;  scales  40.  Body  deep,  much  com- 
pressed ;  belly  compressed,  not  serrate ;  maxillary  tapering  behind,  nearly 
reaching  gill  opening;  snout  pointed,  mucb  projecting  beyond  lower  jaw ; 
teeth  very  small,  in  upper  jaw  only.  Dorsal  midway  between  tip  of  snont 
and  base  of  caudal.  Scales  caducous.  Greenish,  silvery  on  sides,  without 
distinct  lateral  band.  Cuba  and  Jamaica.  (Poey;  Gun ther.)  Possibly 
not  distinct  from  Stolephorus  clupeoides.     (product us,  lengthened.) 

Emtframlit  product**,  Poky,  Bepertorio,  380,  1866,  Cuba  ;  GUnther,  Cat,  vn,  388, 1868. 

735.  8T0LKPH0BU8  COMPRESSUS  (Girard). 

Head  4i;  depth  3f.  D.  12;  A.  31;  scales  40.  Body  strongly  com- 
pressed, deeper  than  in  most  other  species ;  head  short,  nearly  as  deep 
as  long ;  eye  large,  anterior,  much  longer  than  the  blunt  snout,  whioh 
does  not  project  much  beyond  the  lower  jaw.  Gill  rakers  numerous, 
slender,  nearly  as  long  as  the  eye.  Maxillary  reaching  beyond  the  root 
of  the  mandible.  Lower  lobe  of  caudal  the  longer;  anal  fin  very  long; 
dorsal  inserted  midway  between  caudal  and  front  of  eye;  pectoral  with 
a  basal  sheath.  Very  pale  olivaceous,  translucent;  a  silvery  lateral 
band  as  broad  as  the  eye.  Flesh  thin  and  dry,  the  bones  firmer  than  in 
Engraulii  mordax.  Length  6  inches.  Point  Conception  to  Lower  Cali- 
fornia, abundant  about  San  Diego,    (covipressus,  compressed.) 

Gibabd,  Pac.  R.  B.  Surv.,  x,  336,  1858,  San  Diego.    (Coll.  A.  Cassidy); 
GCxthxb,  Cat,  vu,  395,  1868. 

Jobdak  A  Gllbert,  Synopsis,  274, 1883. 
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7M.  rTOLKPHOBI'*  PAJUHtftl*  »ute.Wk%.f 

Head  4! :  depth  'M  to  3* ;  e\e  about  M*.  I»  12:  A  31  !••  »  ~+*m  r 
Ilody  strongly  rompreMed,  the  outline*  not  •tn»n*li  arr*>«!  •n-.i; 
short,  bluntly  conical,  not  i  length  of  the  large  r*e  Mat  .:*.*i  >»'twH 
behind,  reaching  gill  open hi g:  evident  teeth  lb  both  J»«»  *  ;—*«•.*» 
•ul»o|»ercle.  ltin«i 1 1011  of  dor*al  a  little  nearer  p«»«l>rn»r  •«)£»  «  *  •*•  '**» 
caudal;  caudal  longer  than  head;  pec  t  oral  •  long,  r^arting  *•*•  J  '»-»  » 
well-marked  nil  very-gray  lateral  hand,  length  lunchr*.  |'ai.a»a  s~4-*-i 

Kmyrnulu  i*tm*»mrr  *t»,  Ptki«i<«<  n*i  c,  I>  htb    Hritr  ,  i«.  *.>.  |»V.  Param* 

717.  HTOMIPHOMIH  HPIMPEM    r«n*r  *%•:••    -«**• 

Head  4  ;  depth  41.     I).  l.V,  A.  37  or  3*.     Ahdotnrn  c«m.pf«anl   5...1  «v 
rated;    miout   ]>ointed.  much  projecting:   ea«h  j*«    «ith  ».?.-.:•  i#**i 
maxillary  tapering,  reaching  g«ll  opening  ;  *tihoprrrle  pr*«.»«-i.i»£  '•i^i 
operclet  forming   a  miiaU    triangular  proiiiiiienre.      (till  r«k»r*  •«> 
longer  than  eye,  In  -+-  !*»•     Insertion  of  dornal  r»ii«iderab'i  i.ri'ff  !  j    .' 
■nout  than  hai«e  of  caudal :  |»ei'toraU  reaching  vrntra  ■      i"««'.-r»:  ■  - .  *■ 
form,  i.o  didtiurt    latrtal   ntti|ir.     length  »»  iurhr«      t'oaM  >•(    '»-.  *-». 
recorded  from  Panama  by  St«*indachner.     Miutither.)     i»jMa.i    »^.l« 
I  bear;  in  allu*iou  to  the  «uho|M<rciilar  proce*a.  > 

£Wymn/t«  ■fiHi/Vr,  Tt  mfk  A   \ui%   il**it,  llt>l     Nal    1'i.ms  .    in,   *.».  lH«.  Q»jn-%*  • 

THIft,  <•!.,  %ll.  :i"l.  I"  "». 

219.  ENGRAULIS,  <u\ier. 

i  A\«  ll"\  II  ■»    I 

/"m  rt-n-i'o,    i  »  \  im     It-  »■'  ■     \'    r«i  »:     I   "     ■     I"  I     ".  - 1"        ■    •  ■■ 

I  i.  »i«..'     ■■.     I  i  i  •«   >       I'.r.'  •■     \  ■  ■.!*      I  *  -  •  ■    ■■'•* 

Wi»  M«p;n;itf  ti»»in  >!••■' j- *■  ana  ili*t;ti<t  «:»ivi».  t !.•    t-p  ■  \     •■-■    ** 

//n«/r«iM.'i«,   with    a   t'f\\    !«!a!»tl   •»piTii-«»,   tJ.t*    »r. «].••»•  *  *>f   : '■  •  . 

MUlth  "I  I'lllpvtaN'  /i»li»"«1  !  !.t-  -pf-i  u-«»  n|'   >f.i'i  j  ■    «r  ii  •*•.!.„••  ■■::*       •■  * 

tin*  tliipic**.       1  In"  ti-«  li  11 1*'  1     *  .!■».•»  i»l    \\,:*   il.\  ;•  ■•:.    t'-i*   .:.i  *»  *•• 
of  \i-itehi.i    Mi   /  '»•/»  'Mi  i»,  :»  -  "Mii-rtiit  \\  \\}.  \\i»   „•»«'„•:  »p'    ■  ».       •"■ 

of      lt«»     »|'ir;ri.        /  'in,  Ml  II.  1  •      .:.•   i'iili-t     Mpiliil't**   ••!.  K I  m  « 1      •»«.     •«        )    •'    r 

pi«-*<t«-il.  t  In-  ».il»  -^  1  »if  1  iii  !•  il    :':.••.•■!  trhi  •   ;t*  !ar^» :  ii  .'i-' •        •  ■■     ■   1    *     '    • 
llrih  i.itlit-i   ii.i:  k .  tfi.ilt  r     ••  «i   --ijih'W  !iat  •»!  >  .  i"t  tr  i- •     ■•:.:    ••.«      •       • 
•»i»fT.  tlo-  appt  it  .iM  i-  .11.1 1  •'■  •!.  :t  ••  ftil»"ii._r  1 1.  it  "f" :  *.i-  ».i:-i.-.«  • 
t  ii</riiii  ;i».    tlii"     ii.i  u-nt      li.i!-»     •«!      /'»',■'  m'h     i»-7    »n  .•    '«•       !'t  ■  « 

am  lm\  \   ot    I  'lit. |.«- 

1.  II- •  l  »*'*     ■  .    •  •  •  ■  .    '  •  ■     ■.».-.'■.■■  -. .    ■      »      •       »     : 

;.iv  >m.iui  1 1*»  ioi:iii\.  ■    •- ' 
•  •  *  \*  ■     » 

Hi-ad   ::• :    «'..  p'!.    '-.      1»     ::      A.    ■.■■.■      -  .i!i-     I""    U     \l       \rr«.    •- 
■J  I  ■•   'J J       \'>       1 '.•■■■  .    -;■:.'!'•    -     •:•■•!.  f •  •: :   « *1   iirir),   a-*   :i.  a   **:■!•#•     "  v  * 
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long,  anteriorly  compressed,  the  snout  pointed  and  protruding ;  head  nearly 
twice  as  long  as  deep;  eye  large,  very  near  the  tip  of  the  snout ;  max- 
illary extending  beyond  root  of  mandible ;  jaws  with  small  teeth ;  opercle 
deeper  than  long,  placed  very  obliquely.  Gill  rakers  very  long,  much 
longer  than  the  eye.  Bluish  above ;  sides  and  below  silvery,  not  trans- 
lucent ;  no  silvery  lateral  band.  Young  more  compressed,  the  sides  sil- 
very, but  not  translucent  and  without  lateral  band.  Flesh  comparatively 
dark  and  easily  torn,  as  in  a  sardine.  Length  7  inches.  Pacifio  Coast 
of  America  from  Vancouver  Island  to  Lower  California;  extremely  abun- 
dant, in  large  schools;  one  of  the  largest  of  our  anchovies,  and  the  most 
valuable  as  food,  ranging  farther  north  than  its  American  allies,  as  does 
the  related  Engraulis  encrasicholus  in  Europe,     (mordax,  biting.) 

fa  mordax,  Gibabd,  Proc.  Ac.  Nat.  Sci.  Fhila.,  1854.  138,  and  in  Pac.  B.  li.  Surv.,  x,  334, 
1858,  Shoalwatcr  Bay,  Washington.    (Coll.  Dr.  J.  G.  Cooper.) 

mumm,  liiRARD,  /.  c,  x,  336,  1858,  San  Francisco;  young.    (Coll.  Heermann);  Knzb 
A  Stundachnkk,  Site.  Ak.  Wiss.  Wien,  1866,  fig.  17. 

ringen*,  Jordan  A  Gilbert,  Synopsis,  272,  1883,  and  of  recent  authors  generally, 
but  probably  not  identical  with  Emgrauli*  ringen*,  Jkxynh,  Voyage  Beaglo,  136,  1812,  a 
similar  specie*  from  Chili  and  Pern,  but  with  anal  rays  19,  and  the  head  4  in  length. 
Neither  species  occurs  on  the  west  coast  of  Mexico. 

220.  ANCHOVIA,  Jordan  &  Evermann. 

AmeboriA,  Jobdam  A  Evermann,  new  genus,  (macrolepulota). 

The  genus  is  closely  allied  to  Stolephorus,  differing  in  the  form  of  the 
body  which  is  very  deep,  but  not  strongly  compressed,  and  in  the  absence 
of  teeth  in  both  jaws  in  the  adult,  although  teeth  are  developed  in  the 
young.  One  species  known.  (Anchovia,  Anchovy,  a  name  long  applied  to 
Engrauli*  encrasicholutf,  the  Anchovy  of  Europe.) 

7S9.  ANCHOVIA  MACBOLEPIDOTA  (Kn«r  A  Steindachner). 

(Sabpina  bocona.) 

Head  3| ;  depth  3.  D.  15 ;  A.  28  to  30 ;  scales  35-9.  •  Body  very  short 
and  deep,  both  dorsal  and  ventral  outlines  strongly  arched;  head  one- 
fourth  longer  than  deep ;  snout  very  short,  not  longer  than  pupil ;  not 
projecting  far  beyond  lower  jaw;  jaws  toothless  in  adult;  minute  teeth 
present  in  young ;  maxillary  narrow,  rounded  behind,  extending  to  angle 
of  preopercle;  gill  rakers  fine,  long,  and  very  numerous;  subopercle 
with  a  slight  process,  as  in  S.  sjrinifer.  Abdomen  slightly  compressed. 
Scales  adherent.  Origin  of  dorsal  slightly  behind  middle  of  body '  ventrals 
very  small,  pectorals  rather  long.  Silvery,  sides  with  an  indistinct  bluish 
band.  Length  8  inches.  Gulf  of  Mexico  to  Panama,  very  abundant 
about  Gtiaymas  where  it  is  often  cast  up  dead  on  the  beach  in  great 
numbers ;  one  of  the  largest  species  of  anchovy.  (fxaKpo^e-mAord^j  large- 
scaled.) 

E»gr*mli*  macroltpidotut,  Knxb  A  Stkindacunbb,  Abhandl.  Bayer,  Akad.  Wis*.,  x,  W4,  21, 
pL  hi,  fig.  2,  Rio  Bayano,  Panama  ;  GCnthbr,  Cat.,  vii,  385, 1868  ;J$tkindachner,  Ichth. 
Beitr.,  ivf  37,  1875. 

SktUpkormm  mocrvtepidohu,  Evermann  A  JxMkiNt^  Proc.  U.  S.  Nat.  Mus.,  xiv,  1891,  134. 

F.  N.  A. 30 
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221.  CETENGRAULIS,  t.untbrr 

(VlrafrWi*,  UrTTIIIt,  »'*!    F«»ir«,  |!ni    Mm  .  tn.  .W    !■•  ■>     •  «-*/>.:•* 

Thin  k«uiis  til  fieri*   from   StoUpkoruB    in    tia\  mg    iL#  gii;    »*■• 
broadly  united.     I  ho  gill  raknn  are  u«uall>  loug.  *d«1  iL«  u-tt  ».-•  -wi 
mentary  or  wanting.     Twn  *|K*rira.     <«,"».  whale;   /•/>>«•»«    ii«   <t«| 
Kill  rukcm  HtinKcMiiiK  whalebone.) 

a.  Aiwl  r4)t.i>  I--  .'J  .  ty.    ,'  j  in  hrwl  gtr    r*  .     » 

a*.  Au*l  tmj*  il  !••  J  ■ .  1  }•■  4'  _.  lit  h'«J  ••■•*.• 

710.  <  ktkm.muli*  vthtmeti*  •.  .n».*f 
Haul  i*t  to  i»i ;  depth  :r:  «.Ve  :»T.    i>.  ir.  to  it    a.  j»  t«.  ^    r&A 

43-14.     No  teeth;  maxillary  not  reaching  root  of  maiidiU-r     f  ..  :**»-• 
rery  lonij,  aetifonn,  lo  -f  42.      Inaertioti  of  doraal  nml«ai  I»Iimc.  •  . 
and  bane  of  raudal  ;  peetoruU  extending  t«i  or  m  littir   •Vf-id  «»r  •■».. 
Coloration  uniform.    I'an;ima.     ((iiinthrr.  t    (//«i/.r«.t  a*j»r»cfa#  tL#fc(. 
Whale,  the  long  gill  raker*  ftiiggmtinK  w  halebune  > 

CW/r.iN/w  my*!  *<»•,<*•  mhi  11.   I'r.n    Ax -I   N«     I..  .ti<l  .••»>.  «■.»•.  Paaama 

C\rtnvrm/»f  oytfurfiw.  <»t  miiii..  «'•!.,  mi,  Ai.  1*»* 

;u.  <  i:ti;m.iiulis  mh^tim*  •  >.«..? 

(&-■  ■  • 

H>td  »i  to  :U  ;  depth  3:  eye  I  to  I,.     I>.  1".:  A.  '.':<  to  ir..  ~>a>»  »  -•' 
IUnIv  il(H*p,  not  greatly  com prtHHM>«l :  Iwlly  ruinprcwd.  Klnniii  i-n'   ».-. 
not  *eirat««:  <«:;oiit  *hoit.  nharply  |M)itit«*d.  I*  in  »%•      11. -*\.     *:.  •-:  « 
tiiH'ly  touthiNt  pi»>%tfiiurl\  otil\  in  th*a  >oiing.  not  rrj«l.  .ii^  :•-•!  -f  »   »* 
loweij.iw  tout  hi*-**"*,     iiill  t  .iL»-fi  rlu«M*«»«*t .  !i»fi^ri   t     t\  •■•       ■         . '* 
rlif«akt  ti  i:in^:i  !.i: .  l'»h^»-i  th;m  iii^li       *r.ilf<   !»■»?  «jil  ■;■••.*       !■  •• - 
dor>.il  mulw  ;i\   l»«  t  \\ » « 1 1  Iiuiit  n|  «-\  •■  mill  l> !••■  <■!  •  .1  ..  1       ■■*■  '    * »    ■ 
2  111  hrail.  n«»t    ii-.i'-littiu:  \ fiitr.il  .     juil.il  «|rfp!\  f..rk.».|    1-     :       ■» 
n;il  an<l   anal   with   Iiil'*-   '•  1-  »1  "Ih-.i!*.*      >i!\«-i\     i!.»-k- •    «    ■  1 

latci.il   l».bi.«l    i  oiii'4'.iit  i|    li\   l  In*    «n!\»:\  •i-.iirw.      Lrr.'t'i   •  •• 

Iinlito    to    I'll. 1    ;i.   1  •iiiiiii"ii    1:1    (    ()■.!  .  •:•  h.'it/h  •.   ttMit  ii.i-^*     «L  •   . 

« 1 1 1 S  t  •'   tlUt'  ••(      .  "tMlifc:  •  \  |!!:]iU-<* 

•**p-    ".  ■*(     «m     11    "    ■ » ■  ■".".  Jarr.aiij 

In.'  I .    .  \  I    .  '•  • .  '     J  * : :*■,*»•-        in  t 

.     \  »  1  •       1  ■  ■■  ■        »■    ■'     N  .       V  ■•!• 

I       ■  *  ...  1  ■  C  ..*  j 

■  .  ■  ■      «  1     •  ; -■  • 

•  r  ■  "      -    n     .    V-  i        \  :         \       N»"    !»>       I        •    :■•! 

-!jj.   PTERENGRAUL1S.  i.-.i.t»..-i 

#v   ■  »  :     ■ 

1 1.  -  ji-i.  .-    ■         .  .:..<■      ,      ■  i, .    ,1  rS  t  .ii     1  *   t  ■' ■•   -.:    '.    '     •  •*•:    • 

«il   *i.i   ■:    ■  -  1  ■  •  ■    :m  :    ■•::!■#    l:,*:A  ■■!  t !.«    \  «-•  \    ;    ■  ^  a:  *. 

So-i»!.    A1    •■■       .  •  ■        !  •     r. 

.  ir.  rin;iM.i:u  1  i*  iTMiK|\o||i|s    1  ■•  .  .. 

II*  »*'.    :       ■■•■■•       !     •  ■  •      :      -•  ■■-.:  •■       1»    1"  <>r   11  .  A     ■!  ?•■  *-»  *• 

I"  !••  *  i    *»        I    ■■ :.'•'•     •'•!!.]■:•  »•■«■■.     tl.i-  ioMi-:   p'utiir  ar<  ti<«i    ..il-    . .  t 
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upper,  the  ventral  edge  trenohant,  not  serrate;  snout  short,  blnnt, 
upturned ;  teeth  small ;  maxillary  not  reaching  joint  of  mandible ;  gill 
rakers  short,  7  -f  14,  the  longest  f  eye.  Pectoral  scarcely  shorter  than 
bead,  reaching  middle  of  length  of  ventrals ;  insertion  of  dorsal  mid- 
way between  base  of  candal  and  base  of  pectoral ;  anal  inserted  before 
dorsal;  scales  deciduous.  Silvery  lateral  band  broad,  not  strongly 
marked,  narrowed  on  the  tail.  Coasts  of  Guiana  and  Brazil,  ascending 
rivers.  (Steindachner. )  (atherinoide*,  like  Atherina,  referring  to  the  sil- 
very stripe.) 

omIm,  LiKWJEVg,  Syst.  Nat.,  Ed.  xn,  523,  1766,  Surinam. 
fltbrMofcta,  GCnther,  Cat.  yii,  398,  1868 ;  Steinpachnes,  Ichth.  Deitr,  viii,  59,  1875. 
attermoktet,  Eiqenxann  A  Brat,  Ann.  N.  Y.  Ac.  Nat.  8cL,  1894,  627. 


223.  LYCENGRAULIS,  GQnther. 

GChthe*,  Gat.  Fishes,  tii,  399, 1868,  (gromdeng). 

This  genus  differs  from  Stolephoru*  chiefly  in  the  dentition,  the  teeth 
being  unequal  in  size,  some  of  them  canine-like.  The  known  species  are 
South  American.    (Mkos,  wolf;  Engraulu.) 

74*.  LYCENGRAULIS  GB06SIDENS  (Curler). 

Head  4|;  depth  4};  B.  13;  D.  14  or  15;  A.  25  to  28;  scales  40.  Body 
compressed;  snout  pointed,  projecting;  upper  teeth  strong,  subequal, 
lower  still  stronger,  14  to  18  on  each  side,  between  them  a  few  smaller 
teeth  maxillary  tapering,  reaching  angle  of  lower  jaw;  gill  rakers 
very  short,  lanceolate,  about  10  -f  12  to  15.  Insertion  of  dorsal  midway 
between  middle  of  eye  and  base  of  caudal ;  anal  inserted  below  posterior 
half  of  dorsal.  Abdomen  compressed,  without  scutes.  Pectorals  reach- 
ing ventrals.  Silvery  band  broad,  not  well  defined.  Coast  of  Guiana 
and  Brazil,  very  abundant  southward ;  a  good  food-fish.  (Glint her.) 
(ffOMMSy  large ;  den*,  tooth.) 

Emgnmli*  grtmiden*  (Cutieh)  Aqamiz,  Spix,  Pise.  Brasil.,  50,  1828,  Rio  Janeiro. 
Emgrmtb»j^mro,  Aoamiz,  Spix,  Plsc.  Brasil.,  pi.  24,  fig.  1,  1828,  Rio  Janeiro. 
JhyiuiJi*  dbwfear,  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  xxi,  28,  1848,  Rio  Janeiro. 
IfOKftfroWtf  grxmidt*^  Eioenm asm  A  Bray,  Anu.  N.  Y.  Ac.  Nat.  Sci.,  1894,  626. 

Family  LXIII.  ALEPOCEPHALUXE. 

Body  oblong,  compressed,  covered  with  thin  cycloid  or  keeled  scales, 
or  with  naked  skin ;  head  naked.  Lateral  line  present  or  absent.  No 
barbels.  Mouth  moderate  or  large ;  margin  of  the  upper  jaw  formed  by 
the  premaxillaries  and  the  maxillaries,  the  former  being  placed  along  the 
upper  anterior  edge  of  the  latter.  Teeth  feeble.  Opercular  apparatus 
complete,  its  bones  thin.  Phosphorescent  spots  none,  or  rudimentary, 
placed  in  nodules  of  the  naked  skin.  No  adipose  fin;  dorsal  fin  long 
and  low,  posterior,  inserted  nearly  opposite  the  anal ;  pectorals  short, 
placed  rather  high;  ventrals  usually  well  back,  sometimes  wanting. 
Gill  openings  very  wide,  the  membranes  free  from  the  isthmus.  Pseudo- 
branehiiB  present;  no  gular  plate;  no  air  bladder.  Stomach  curved, 
without  blind  sac ;  pyloric  cceoa  in  moderate  number.    Fishes  of  the  deep 
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tea*;  l»ut  one  ttpccH*  known  until  recently,  wbeo  6  g*a»r»  »&*t  r*n*i  .* 
■)H>ci<*M  havt*  Imh*ii  <leii«*nlMH|  from  thf>  at»ya*al  faun.r  uf  iL*  am  t  &<.**  . 
and  Pacific.     (J/«/MM*j>A<i/i</<r,  lirxTIIKk.  Cat.,  vii,  177.  1' 
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under  anterior  portion  of  dorsal,  the  length  of  its  base  about  f 
that  of  dorsal.  The  candal  fin  has  its  median  rays  as  long  as  the  diameter 
of  the  eye,  and  the  external  rays  at  least  \  the  total  length  of  the  fish. 
The  pectoral  commences  at  a  distance  from  the  snout  equal  to  £  of  the 
length  of  the  body.  The  ventrals  are  inserted  considerably  behind  the 
middle  of  the  length  (0.57),  and  appear  to  have  been  at  least  as  long  as  the 
diameter  of  the  orbit.  The  type  was  obtained  by  the  Albatross  from 
station  2085,  at  a  depth  of  1,362  fathoms.  (Goode  &  Bean.)  (product us, 
drawn  ont.) 

AUpmpkalM*  product,  Gill,  Proc.  V.  9.  Nat.  Mas.,  1883,  256,  Gulf  Stream  at  Albatron  Sta- 
tion OTIA,  in  1,362  fathoms;  (Type,  No.  33341.  Coll.  Albatron);  Goopi  &  Bean,  Oceanic 
Ichthyology,  37,  fig.  46,  1896. 

746.  1LKPOCEPHALU8  AGAS8IZI1,  Goode  *  Bean. 

Head  3 ;  depth  5 ;  eye  3T.    D.  15 ;  A.  17 ;  scales  10-90-11.    Body  a  little 

deeper  than  in  MitchiUina  bairdii.    Head  compressed,  the  snout  conically 

elongate,  the  lower  jaw  slightly  produced  ;  width  of  head  9|  in  length  of 

body  (12  in  M.  bairdii).    Scales  parchment-like.    Dorsal  inserted  directly 

above  vent,  the  distance  from  its  origin  to  base  of  caudal  I  its  distance 

from  front  of  eye ;  anal  inserted  under  second  ray  of  dorsal.    Length  of 

pectoral    equal   to    diameter    of    eye,   10}  in   body.     Ventral   about    J 

of  head.    Dusky  ;  head  and  fins  nearly  black.    Gulf  Stream,  latitude 30°, 

in  922  fathoms.    (Goode  &  Bean.)     (Named  for  Professor  Alexander 

Agaasiz,  in  whose  deep-sea  researches  the  species  was  obtained.) 

AUpneepkahu  apv«izU,  Goon*  &  Beak,  Bull.  Mua.  Comp.  Zoo l.t  1882,  216,  Gulf  Stream  ;  Goods 
*  Bran,  Oceanic  Ichthyology,  37,  1805. 

746.  ALEPOCEPHALUS  TENEBROSC8,  Gilbert. 

Head  3;  depth  4|  to  5;  eye  4}.  D.  17;  A.  17;  P.  10;  scales  16-90-16, 
55  tubes  in  lateral  line.  Allied  to  A.  agassizii.  Body  compressed, 
elongate  ;  maxillary  reaching  front  of  pupil,  its  length  from  snout  2£  in 
head  ;  teeth  in  single  series.  Snout  short,  compressed,  3$  in  head.  Dor- 
sal ending  slightly  before  anal ;  pectoral  2\  in  head,  much  longer  than 
eye.  Scales  of  lateral  line  much  enlarged,  forming  a  raised  ridge.  Uni- 
form blue-black.  Santa  Barbara  Channel,  California,  at  359  to  822 
fathoms.     (Gilbert.)     (tenebrosus,  dusky.) 

AUpocrphalm*  tenehrrmu*,  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1891,  546,  Santa  Barbara  Channel. 
(Coll.  Gilbert.) 

225.   MITCHILLINA,  Jordan  <fc  Evermann. 

JfifcfttSina,  Jordan  &  Evermann,  new  genua,  (bairdii). 

In  discussing  the  species  of  Alepocephalus  f  Goode  and  Bean  make  the 
following  observations : 

There  are  two  distinct  groups  in  Alepocephalus,  probably  of  subgenerio 
value.  The  first  group  includes  the  type,  A.  rostratus,  Risso.  It  is 
characterized  by  a  somewhat  short,  compressed  body,  large  head,  with 
extended  membranaceous  flaps,  and  by  short  dorsal  and  anal  fins,  similar 
in  size  and  shape  and  nearl  y  opposite  each  other. 

A.  bairdii  represents  another  type,  having  a  stout  body,  about  as  high 
in  proportion  to  its  length  sain  J,  agassUii,  etc.,  but  with  a  smaller  head 
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Heed  4*;  depth  5*;  eye 4f.    D.M;  A.»;  P.  IS;  T.  I, •; 
15;  B.  6;  aaalaa  7-65-11.    Body  rather 
praaaad9  aaheonfteal,  tha  lower  Jaw  iael— ■  * 
to  below  Middle  of  eye;  aya  large*  as  loag  as 
allghtly  In  advasos  of  anal.    Uaifona 
to  tha  inaldaof  tha  sooth  and  thagUl 
Grand  Banks;  dredged  at  a  depth  of  Ml  fnhianr    ( 
(Hasted  for  Profaaanr  Speneer  Fallertoa  Bated, 
United  8tatee  Commission  of  Flea  and  fleherJee.) 

JsyeasSalM  taetfi,  iimtm  a  Sbab,  Pnc  U.  a.  Vet  Mm.  1*n\ 
fsaarflaad :  (Typ*  N  *  SMol  Cult  rsrtsrtw  f  lsi  ■);  JsnuaS 
1*9;  Ooom  a  Bur,  Ormeftr  Irfcihyolsjar,  3S,  ISA 


336.  BATHYTROCTES,  another. 


rti 


tUlkvtrofi*;  C.r«Tiiri,  Ann    Staff   Xsl  MM..  I»7«,  2*l.< 

Body  ratlirr  elongate,  compressed, coTerod  with  moderate 
wide,  extending  to  Im»Iow  middle  of  ere,  which  ia  large;  mailllery 
aeries  of  minute*  treth.  like  thoee  on  prernaxillary,  mandible,  «eenei 
palatines;  tongue  toothless.     Dorsal  and  anal  moderate,  the  dorsal 
lily  longer  tlian  anal  and  inserted  considerably   in  frost  of  the  latter 
(Jill  rakers  lanceolate.     Ifcrpsaa.     (,ia()if,  deep;  rpwc~er,use  wbognavs. 


74*.  M4TH1TBIHTt3t  HTOllAM,(iUWft 

Head  3? ;  depth  •"►» ,  ejr  filial!.  fif :  snont  3f.     P.  17 ;  A.  14 ;  P.  •; 

!UTi7-Ii».     Mouth  much  larger  than  in  other  species,  the  front  of  eye  ever 

middle  of  u|i|H-r  jaw .    \U*\\  Cruder,  the  depth  of  randal  pedancle  half  that 

of  body.    rrfiuaiillMriffi  extruded  forward,  making  a  tnaagalar  proj»* 

lion,  a*  in  /.a'»n// ■/*#-.;  innvillary  1|  in  brad;   teeth  uniform,  lararted. 

depresnihle.     Top  of  head  with  a  deep  lengthwise  groove  from  nape  te 

Kiiotit,  a  large  murium  ritual  which  bonier*  it  posteriorly  opening  abeve 

eye.     a •  1 1 1  r;iki-M  .".  *  13,  b»ug  and  "lender,  the  longest  r  oy*« 

lieginmng  l»efore  vent :  the  ansl  inserted  slightly  liehind  its  middle: 

ilat  forked,     lurk   1>n*\Miif»h,  tin*  tins,  etc.,  black.     Length  13  tarbes. 

Coast  of  Oregon,  m  *77  fathoms.    ■  ttomta*.  large-montbed. ) 

/n^k«r  .+  .  ^ iim.T.  !■•  •   I    -  Nit  Mn«  .  1  +'0*. \\ Co— t el Prigse. is trrtsia —a. 

A&mtrv  •tstioo  3074.     iTjj*,  No  «ji*t.     <°«1I.  Ollftsrt.) 
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227.  TALISMANIA,  Goode  &  Bean. 

Goodk  &  Beak,  Oceanic  Ichthyology,  41,  1895,  (homopteru*). 

This  genus  is  closely  allied  to  Bathytroctes,  differing  chiefly  In  the  longer 

vertical  fins,  the  dorsal  and  anal  being  similar  to  each  other  and  nearly 

opposite.    Deep  sea.     (Named  for  the  Talisman,  one  of  the  French  vessels 

(TraraUleur  et  Talisman)  employed  in  deep-sea  explorations.) 

<l  Maxillary  reaching  vertical  from  anterior  margin  of  orbit  antillarum,  749 

•a.  Maxillary  reaching  vertical  from  posterior  margin  of  orbit.  jbquatorm,  750. 

749.  TALISMANIA  ANTILLABCX,  Goode  A  Bean. 

Head  2H ;  depth  5 ;  eye  3 ;  pnpil  large,  2\  in  orbit ;  snout  4.  D.  20 ;  A. 
22;  B.  7;  P.  13;  V.  8.  Scales  47.  Maxillary  reaching  orbit,  and 
essentially  to  the  vertical  from  the  anterior  margin  of  the  pnpil ;  bones 
of  head  thin ;  head  compressed,  moderately  deep,  its  depth  at  occiput 
J  its  length ;  profile  of  head  in  advance  of  orbit,  slightly  concave;  upper 
margin  of  orbit  approaching  very  close  to  upper  profile ;  supraorbital  rim 
forming  a  portion  of  dorsal  profile  of  the  head ;  width  of  interorbital  space 
nearly  half  diameter  of  eye.  Eye  large,  conspicuous.  Infraorbital  ring 
very  narrow ;  maxillary  separated  from  the  orbit  by  a  very  narrow  strip 
of  bone.  Snout  sharply  conical,  its  upper  profile  concave,  jaws  equal 
in  front.  Dentition  feeble ;  all  the  teeth  equal,  minute,  anise  rial ;  inter- 
maxillary and  maxillary  toothed  throughout ;  vomerine  series  transverse 
and  straight,  slightly  interrupted  in  the  middle;  palatine  series  nearly  as 
long  as  the  vomerine ;  the  two  last-named  series  confluent.  Branchioste- 
gals  7,  exceedingly  slender  and  long.  Gills  4,  the  fourth  well  developed, 
with  a  slit  behind  it ;  gill  laminie  short,  especially  on  the  convex  portion 
of  the  arches ;  gill  rakers  long,  laneceolate,  closely  set,  17  on  the  outer 
branchial  arch  below  the  angle,  7  above.  Vent  equidistant  between  root 
of  caudal  and  gill  opening;  origin  of  the  dorsal  nearer  to  the  latter ;  dorsal 
fin  longer  than  high,  its  anterior  rays  increasing  in  length  from  eighth  to 
nineteenth  ray  ;  origin  of  the  anal  somewhat  in  advance  of  dorsal,  which 
is  inserted  over  third  ray  at  the  point  where  it  emerges  from  its  scaly 
sheath ;  caudal  fin  deeply  emarginate ;  pectoral  fin  inserted  in  lower 
third  of  height  of  body,  moderately  broad  at  its  base ;  its  upper  rays 
nearly  twice  as  long  as  lower  ones ;  its  length  half  that  of  head ;  its  tip, 
when  extended  straight,  in  vertical  from  insertion  of  ventral,  or  opposite 
twelfth  scale  of  lateral  line;  ventrals  close  together,  not  reaching  vent, 
but  to  origin  of  the  sheath  which  incloses  both  vent  and  base  of  anal ; 
their  length  equal  to  that  of  lower  rays  of  pectoral,  and  to  length  of 
snout ;  root  of  ventral  midway  between  tip  of  snout  and  rows  above 
the  ventrals.  Lateral  line  in  a  concave  sweep  from  near  upper  angle  of 
operculum  to  a  point  above  the  origin  of  basal  sheath  of  the  anal,  thence 
in  a  straight  line  to  base  of  caudal.  Color  of  the  specimen  (denuded  of 
scales  and  long  kept  in  alcohol)  rusty  brown  ;  head  blackish. 

A  single  specimen  was  obtained  by  the  Jlbatrom*  at  station  2394,  lati- 
tude 28°  38'  30"  N.,  longitude  87°  02/  W.,  at  a  depth  of  420  fathoms. 
(Goode  &  Bean.)     (Antillarumj  of  the  Antilles.) 

ariltarwn,  Goode  &  Bean,  Oceanic  Ichthyology,  44,  fig.  49,  1895,  Gulf  of  Mexico, 
in  4*o  fathoms.     (Type,  No.  43739.  > 
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7M.  CONOCARA  MACDONALDI,  Goode  A  Bean. 

Head  3$  in  total  length;  depth  5f  to  base  of  caudal;  thickness  12;  eye 
6,2  in  snout;  snout  2\.  D.  18;  A.  36;  P.  10;  B.  6;  V.  6;  C.  22;  scales 
200.  Body  elongate;  snout  compressed,  and  with  an  obtuse  point;  the 
lower  jaw  inclnded.  Mouth  large,  the  upper  jaw  about  i  length  of 
head;  the  maxillary  not  reaching  to  front  of  eye;  mandible  reaching 
to  below  middle  of  eye.  Teeth  on  the  pretnaxillary,  vomer,  and  palate 
very  sharp,  minute,  widely  separated,  in  a  single  row  in  each  jaw.  Nos- 
trils lateral,  posterior  very  much  larger,  their  distance  from  eye  \ 
the  length  of  eye.  Gill  openings  wide;  opercular  apparatus  mem- 
branous, its  elements  being  very  imperfectly  ossified.  Fifteen  gill 
rakers  on  the  first  arch  below  the  angle.  Scales  very  small.  Dorsal  fin 
short,  about  \  as  long  as  anal  fin,  its  posterior  rays  inserted  nearly 
over  last  rays  of  the  latter,  distance  of  its  insertion  from  tip  of  snout 
about  5i  times  its  own  length;  anal  inserted  at  a  distance  from  the 
snont  equal  to  2\  times  its  own  length  ;  ventral  inserted  nearly  midway 
between  the  snout  and  the  base  of  the  caudal ;  pectoral  short,  twice 
diameter  of  eye,  and  inserted  below  median  line  of  body ;  caudal  fin 
short,  its  middle  rays  not  more  than  f  length  of  snout,  forked.  Color 
uniform  deep  blue-black  in  life. 

A  specimen  8£  inches  in  length  was  obtained  by  the  Blake  at  station 
cutxn,  in  24°  36'  N.  latitude,  84°  5'  W.  longitude,  at  a  depth  of  955 
fathoms,  and  another,  6  inches  long,  from  station  clxv  in  latitude  24° 
36/  N.,  longitude  84°  05'  W.,  at  a  depth  of  955  fathoms.  Another,  Si 
inches  long,  was  taken  by  the  Albatross  at  station  2392  (latitude  28°  47' 
30",  longitude  87°  27').  (Goode  &  Bean.)  (Named  for  Hon.  Marshall 
McDonald,  Commissioner  of  Fish  aud  Fisheries.) 

Gmocarn  macdonaldi,  Goopk  &  Bean,  Oceanic  Ichthyology,  :.9,  fig.  48,  1895,  Gulf  of  Mexico. 
(Tji*,  No.  39482.     Coll.  Albatross.) 

752.  CONOCABA  XACBOPTEHA  (Vaillant). 

Head  elongate,  4 ;  depth  8 ;  thickness  11 ;  snout  2|,  compressed,  with 
an  obtuse  point;  eye  large,  3£  in  head,  5}  in  interorbital  width.  D.  21; 
A.  40;  P.  8;  V.  5;  B.  6.  Scales  more  than  100.  Mouth  moderate,  the 
upper  jaw  extending  considerably  beyond  the  lower,  the  maxillary 
scarcely  reaching  to  the  anterior  margin  of  the  orbit-  Teeth  on  premax- 
illaries,  maxillaries,  vomer,  and  palatines,  conical,  elongated,  rather 
small,  and  in  a  single  row  in  each  jaw.  Nostrils  wide,  close  together,  the 
interior  near  the  middle  of  the  length  of  the  snout;  gill  opening  wide; 
operculum  for  the  most  part  membranaceous,  its  elements  being  very 
imperfectly  ossified ;  preoperculum  curved,  thickened  on  its  anterior  edge ; 
the  interoperculum  and  suboperculuin  not  prominent,  apparently  replaced 
in  part  by  the  branch iostegals.  Gill  rakers  about  15  below  angle.  Vent 
a  little  behind  the  middle  of  total  length.  Lateral  line  extending  from 
the  upper  part  of  the  branchial  opening  to  middle  line  of  body.  Scales 
remarkably  small,  those  of  lateral  line  very  simple. 

Dorsal  with  its  outline  a  little  convex,  lower  behind,  and  ending  at  a 
distance  from  the  caudal  equal  to  the  length  of  its  own  base,  which  is 
equal  to  about  8  in  body;  anai  more  than  twice  as  long,  beginning  noax 
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by  a  fold  of  the  integument  between  the  vertical  fins ;  caudal 
rather  short  and  forked ;  pectoral  very  short,  only  half  as  long  as  eye. 
Scales  small,  cycloid,  each  with  a  longitudinal  keel,  and  not  spinigerous, 
as  in  Macrurusj  but  simple,  as  in  the  keeled  scales  of  a  snake;  the  8 1 na- 
tions, instead  of  continually  crossing  the  scale,  are  interrupted  by  the 
raised  median  line ;  head  entirely  scaleless;  lateral  line  straight,  running 
along  the  middle  of  the  body  and  tail,  and  composed  of  very  small 
pores.  Brown ;  head,  pectoral  region,  the  vent,  and  fringes  of  the  caudal 
peduncle,  black.  Length  5}  inches.  Mid-Atlantic,  Challenger  Station 
107,  in  1,500  fathoms ;  also  in  the  Arabian  Sea.  (a,  without ;  novc,  foot; 
avovfy  without  feet,  the  ventrals  being  wanting.) 

Fhrfytfrortr*  op»«,  GrimiEK,  Ann.  and  Mag.  Nat.  Hist.,  it,  1*78,  240,  Mid-Atlantic  ;  'Coll. 
Challenger);  GPntsek,  Challenger  Report,  xxii,  pi.  lviii,  fig.  A,  229, 1887 ;  Alcock,  Ann. 
and  Mag.  Nat.  Htot.,  ti,  ii,  1890,  307  ;  Goons  A  Bbak,  Oceanic  Ichthyology,  46,  1895. 

230.  ALEPOSOMUS,  GUI. 

AUfomomu*,  Gill,  American  Nataralint,  xvm,  1884,433,  (eopei). 

Body  elongate,  acaleless ;  skin  thick,  finely  rugose,  with  a  considerable 
number  of  small  nodules  upon  the  belly,  and  sometimes  also  upon  the 
aides  and  the  lower  part  of  the  head.  Lateral  line  wanting  Month  mod- 
erate, with  minute  teeth  upon  the  mandible  and  premaxillary ;  pala- 
tines, tongue,  and  pharyngeal  bones  probably  toothless.  Dorsal  and 
anal  fins  opposite,  similar  in  form  and  equal  in  length ;  caudal  probably 
forked.  Vent  behind  the  middle  of  the  body.  Gill  openings  wide.  Deep 
sea ;  two  species  known,    (a,  without ;  X*ttoc,  scale  or  husk ;  ou/ia,  body.) 

764.  ALKPOSOMFS  COPEI,  Gill. 

Head  3};  depth  5|;  eye  2  in  head.  Body  compressed,  its  outlines 
sloping  from  head  to  middle  of  caudal  peduncle.  Snout  short,  declivous, 
its  length  i  the  horizontal  diameter  of  the  eye  and  about  £  that 
of  head.  Mandible  scarcely  extending  beyond  upper  jaw ;  maxillary 
extending  to  vertical  from  middle  of  orbit.  Small  teeth  upon  mandi- 
ble and  premaxillary.  Eye  very  large,  its  upper  outline  not  projecting 
above  the  dorsal  profile,  as  in  A.  socialis  (Vaillant).  Gill  opening 
large.  Skin  thick,  slimy;  no  lateral  line  distinguishable;  no  scales 
present,  but  numerous  tubercles  upon  the  sides  of  the  body ;  none  per- 
ceptible on  the  head.  Vent  midway  between  origin 'of  ventral  and  tip 
of  last  dorsal  ray.  Dorsal  origin  equidistant  from  the  gill  opening  and 
the  base  of  the  middle  caudal  rays  ;  highest  in  its  middle  portion,  round- 
ing forward  and  behind;  anal  inserted  immediately  under  the  dorsal, 
similar  in  shape  and  equal  in  extent;  caudal,  though  mutilated, 
undoubtedly  emarginate,  and  probably  forked.  Accessory  rays  (charac- 
teristic not  only  of  AUposomus  but  of  Xenodermichthys)  not  conspicuous; 
pectoral  inserted  very  low  down,  close  to  the  posterior  angle  of  the  pre- 
opercular  flap,  and  appearing  to  have  been  feeble,  its  diameter  not  much 
greater  than  half  the  diameter  of  the  eye;  ventral  origin  equidistant 
between  posterior  margin  of  eye  and  base  of  last  dorsal  ray.  Color 
uniform  blackish. 
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OOKBOnjriHJK  : 

«l  Muath  not  deeply  cleft,  the  maxillary  broad,  the  mandible  articulating  with  the  quadrate 
bone  under  or  before  the  eye.    Dentition  more  or  leas  feeble  or  incomplete ;  scale* 
moderate  or  large ;  anal  fin  rather  long ;  species  imperfectly  anadromous,  or  confined 
to  riTers  or  lakes,  their  life  lasting  more  than  one  year. 
•>.  Jaws  toothless  or  nearly  so ;  scales  large ;  maxillary  short  and  broad,  with  a  broad 
supplemental  bone. 
c.  Premaxillaries  broad,  with  the  cutting  edge  nearly  vertical  or  directed  backward, 
the  lower  jaw  shortand  more  or  less  included  ;  cleft  of  mouth  short. 

Cobbgonub,  231. 
ec  Premaxillaries  with  the  cutting  edge  nearly  horizontal  and  directed  forward; 
lower  jaw  long,  projecting  beyond  upper  ;  cleft  of  mouth  rather  long. 

Abgybosomus,  232. 
bb.  Jaws,  vomer,  palatines,  and  tongue  with  bands  of  teeth  ;  maxillary  very  long  ;  lower 
jaw  prominent ;  anal  fin  elongate  ;  scales  moderate.  Stbnodus,  233, 

SkUtomxjK : 

Xouth  deeply  cleft,  the  long  lower  jaw  articulating  with  the  quadrate  bone  behind  the 

eyes,  the  maxillaries  rather  narrow.    Dentition  strong  and  complete  ;  conical  teeth 

on  jaws,  vomer,  and  palatines ;  tongue  with  two  series  of  strong  teeth  (sometimes 

deciduous  in  very  old  specimens) ;  scales  small. 

d.  Anal  fin  elongate,  of  14  to  17  rays ;  vomer  narrow,  long,  flat,  with  weak  teeth  ;  species 

spotted  with  black,  if  at  all.  Oncobhynciius,  234. 

dd.  Anal  fin  short,  of  9  to  12  developed  rays. 

«.  Vomer  flat,  its  toothed  surface  plane  ;  teeth  on  the  shaft  of  the  vonior  in  alterna- 
ting rows  or  in  one  zigzag  row,  those  on  the  shaft  placed  directly  on  the  surface 
of  the  bone,  not  on  a  free  crest;  posterior  vomerino  teeth  sometimes  deciduous; 
species  black-spotted.  Salmo,  236. 

m.  Vomer  boat-shaped,  the  shaft  strongly  dopressed,  without  teeth  ;  scales  very  small, 
about  200  in  the  course  of  the  lateral  line ;  species  not  anadromous;  spotted 
with  red  or  gray. 
/.  Vomer  with  a  raised  crest,  extending  backward  from  the  head  of  the  bone, 
free  from  its  shaft,  this  crest  armed  with  strong  teeth  ;  hyoid  bone  with  a 
broad  band  of  strong  teeth  ;   species  npotted   with  gray,  without  bright 
colors.  Cbjstivombb,  236. 

g.  Vomer  without  raised  crest,  only  the  head  being  toothed  ;  hyoid  bone  with 
very  weak  teeth  or  none  ;  species  rcd-epottcd,  the  lower  fins  with  bright 
edgings.  Salvblinus,  237. 


231.  COREGONUS  (Artedi)  Linmuus. 

(WHITEFI8HE8.) 

Ajktbdi,  Genera  Piscium,  9,  1738. 
«',  IriKif  jcto,  Syst.  Nat.,  Ed.  x,  1758,  310,  (larnrHtu). 

Lac&f£dk,  Hist.  Nat.  Poise.,  v,  48,  1803,  {hautin  =  larnrehu). 
Lac£p£db,  Hist.  Nat.  Poi*M.,  v,  2tI3,  1803,  (lantretn*). 

Cuvier,  Regne  Animal,  Ed.  1,  162,  1817,  (Ihymallu*,  lararetus,  etc. ;  restricted  in  Ed.  2, 
to  locorctes). 

MlUTKB,  in  Jordan,  Man.  Vert.,  Ed.  2,  361,  1878,  (quadrihderali*). 

Body  oblong  or  elongate,  compressed.     Head  more  or  less  conic,  com- 
pressed, the  snout  more  or  less  projecting  beyond  the  lower  jaw.    Month 
small,  the  maxillary  short,  not  extending  beyond  the  orbit,  with  a  well- 
developed    supplemental    bone.    Teeth    extremely    minute,   if   present. 
Scales  moderate,  thin,  cycloid,  rather  firm.    Dorsal  fin  moderate  ;  caudal 
tin  deeply  forked,  anal  fin  somewhat  elongate;  ventrals  well  developed. 
PieadobranchitB  large.    Gill  rakers  varying  from  short  and  thickish  to  long 
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▼ery  blunt  and  decurved  ;  greatest  depth  of  head  eqnal  to  its  length  less 
the  opercle.  Month  low,  the  snoot  bat  little  projecting,  maxillary  reach- 
ing eye  in  larger  specimens,  further  in  the  smaller  ones ;  supplemental 
bone  a  orescent ;  gill  Takers  much  as  in  Corcgonus  trilliamsoni ;  scales 
large.  Dull  silvery.  Head  waters  of  the  Columbia  River.  A  small 
species,  not  exceeding  8  inches  in  length,  closely  related  to  Cor  eg  onus 
willutmsoni,  but  with  larger  scales%  (Named  for  Dr.  John  Merle  Coulter, 
the  well-known  botanist.) 

flbrffmwn  conUerii,  Exgenmann  &  Eigenmann,  American  Naturalist,  NoTombcr,  1892,  961, 
Kicking  Horse  River,  at  Field,  British  Columbia,  one  of  the  head  streams  of  the 
Colombia  River.     (Tjpc,  No.   44875.     Coll.  Eigouinann.) 

766.  COBEUONl S  WILLIAMSON  I,  Qirard. 

(BOCKY    MOUNTAIN   WlUTEriSU  J    "MOUNTAIN   HERRING.") 

Head  4*  to  5 ;  depth  4  to  5 ;  eye  4|.  D.  11  to  14  ;  A.  11  to  13 ;  scales  8  to 
10-83  to  87-7  to  10.  Body  oblong,  rather  deeper  than  in  Coregonus  quadri- 
lateral**,  but  little  compressed.  Head  shortish,  conic,  the  profile  more 
abruptly  decurved  than  in  the  other  species.  Snout  compressed  and 
somewhat  pointed  at  tip,  which  is  entirely  below  the  level  of  the  eye ;  pre- 
orbital  broad,  i  width  of  eye.  Maxillary  short  and  very  broad,  reaching 
just  about  to  the  anterior  margin  of  eye ;  therefore,  apparently  longer 
than  in  related  species,  owing  to  the  shortness  of  the  snout ;  supple- 
mental bone  narrow ;  maxillary  contained  4  times  in  the  lenglh  of  the 
bead  ;  mandible  3  times.  Pectoral  H  in  head ;  ventral  ljj ;  longest  dorsal 
ray  H.  Snout  in  the  males  produced,  pig-like,  in  the  breeding  season. 
Adipose  fin  very  large,  extending  behind  anal.  Gill  rakers  short  and 
thick,  shorter  than  pnpil,  about  9  -+- 15.  Color  bluish  above,  sides  silvery ; 
breeding  males  with  the  under  parts  white ;  all  the  fins  tipped  with  black, 
caudal  and  adipose  fins  steel-blue.  Scales  on  sides  strongly  tuberculate 
in  breeding  males.  Length  abont  a  foot.  Clear  streams  from  the 
Rocky  Mountains  to  the  Pacific,  the  easternmost  records  being  from  Chief 
Mountain  Lake  at  the  head  of  the  Saskatchewan  in  Montana  (as  type  of 
Coregonus  couesii) ;  abundant  in  the  Great  liasin,  and  northwestward  on 
both  sides  of  the  Cascade  Range ;  found  more  often  in  clear  brooks  and 
rivers  than  in  lakes.  It  readily  takes  the  fiy  and  is  an  excellent  food- 
fish.  (Named  for  Lieut.  B.  S.  Williamson,  in  charge  of  one  division  of 
the  United  States  Pacific  Railroad  explorations. ) 

Gortgotm*  uiaUnmmmi,  Girard,  Froc.  Ac.  Nat.  Sci.  Phila.,  18.%,  136,  Des  Chutes  River,  Ore- 
gon ;  GCmther,  Cat.,  vi,  187,  1866  ;  Jordan  A  Gilbkht,  Synopsis,  297,  1883 ;  B.  A.  Bean, 
in  Gilbert  A  Evermann,  Bull.  IT.  S.  Fish  Comm.,  xiv,  1894,  55,  pi.  ix,  fig.  3. 

CbrepmM  couemi,  Milner,  Kept.  U.  S.  Fish  Comm.  for  1872-73  (1874),  88,  Chief  Mountain 
Lake,  Montana  ;  (Type,  No.  14140.    Coll.  Couea) ;  Jordan  &  Gilbert,  Synopsis,  297, 1883. 

Ptvopimm  etweau,  Milner,  in  Jordan,  Man.  Vert.,  Ed.  2,  362,  1878. 

Represented  in  the  Madison  and  Yellowstone  rivers  and  other  tribu- 
taries of  the  Upper  Missouri  by 

756a.  COREGONUS  WILLIAHSON1  CISMONTANIS,  Jordan. 

Slenderer,  with  lower  fins.  Head  5  in  length  ;  depth  5  to  5± ;  pectoral 
H  in  head ;  ventral  1} ;  longest  dorsal  ray  1}.  Scales  90.  Otherwise  like 
the  typical  form,    (cismontanus,  this  side  of  the  mountains.) 


I 
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Horscthicf  Creek,  ■  tributary  of  Madiaon   Kivcf.  MuntA&« 

7&7.  (OKMiOMH  KKXMI OTTI.  M   *<• 
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kmniootti,  Milnkr,  in  Jordan  k  Gilbert,  Synopsis,  298,  1883,  Fort  Good  Hope, 
British  America.  (Type,  No.  8971.  Coll.  Kennicott);  Gilbert,  Bull.  U.  S.  Fish  Co  mm., 
xit,  1894,  23. 

758.  COBEGONTS  BICHABDSOXH,  GUnther. 

B.  9 ;  D.  13 ;  A.  13 ;  scales  10-72  to  80-12.  Very  similar  in  form  to  C.  clupei- 
formis.  Snout  of  moderate  length,  obliquely  truncated,  with  the  upper 
jaw  projecting  beyond  the  lower;  eye  shorter  than  the  snout;  maxillary 
extending  to  anterior  edge  of  the  eye,  its  length  4  in  head.  Supple- 
mentary bone  of  the  maxillary  short,  broad,  semicircular.  Length  of 
mandible  a  little  less  than  least  depth  of  tail.  Pectoral  longer  than 
head,  without  snout.  Arctio  North  America.  (Giinther.)  A  doubtful 
speeiee,  perhaps  identical  with  Coregonus  kennicott i}  or  possibly  with 
Cortgonus  nelsonii.  (Named  for  John  Richardson,  the  accomplished  author 
of  the  Fauna  Boreali- Americana. ) 

Cfoeyomu  richmrdtomi,  GCnthbr,  Gat.,  n,  185,  1866,  exact  locality  unknown 

759.  COREGONUS  QUADRILATERALIS,  Richardson. 
(Pilot-fish  ;  Mkxominee  WHmcnsH  ;  Shad- Waiter  ;  Bound  Whitktmh.) 

Head  5;  depth  4f ;  eye  5*.  D.  11;  A.  10;  scales  9-80  to  90-8.  Body 
elongate,  not  elevated  nor  much  compressed,  the  back  rather  broad,  the 
form  more  terete  than  in  any  of  the  other  species.  Mouth  very  small 
and  narrow,  inferior,  the  broad  maxillary  not  reaching  to  opposite  the 
eye,  5}  in  head.  Head  long,  the  snout  compressed  and  bluntly  pointed, 
its  tip  not  below  level  of  eye ;  profile  not  strongly  decurved.  Preorbital 
wider  than  pupil.  Mandible  originating  under  middle  of  eye,  3$-  in  head. 
Adipose  fin  small.  Gill  rakers  short  and  stoutish ,  about  7  -f  10  in  number, 
4  to  5  in  eye,  but  rather  longer  than  in  C.  williamsoni.  Color  dark  bluish 
above,  silvery  below.  Length  a  foot  or  more.  Lakes  of  New  England 
and  the  Great  Lakes,  northwestward  to  Alaska,  as  far  south  as  Yukon 
River;  abundant  in  cold,  dee]? waters,     (quadrilateralis,  four-sided.) 

Cortgomms  quadrUaUrati»t  Richardson,  Franklin's  Journ.,  1823,  714,  Fort  Enterprise,  British 
America;  GCnthzr,  Cat.,  176,  1866;  Jordan  &  Gilbert,  Synopsis,  298, 1883. 

Cbrvyumu  nuvw-cmgduz,  Prkscott,  Amer.  Journ.  Sci.  Arts,  xi,  1851, 342,  Lake  Winnipiaeogee, 
New  Hampshire;  GPnther,  Cat.,  186, 1866. 

Subgenus  COREGONUS. 

760.  C0REG0M8  CLUPEIFORHIS  (Mitchill). 

(Common  Whitef-ibm.) 

Head  5 ;  depth  3  to  4 ;  eye  large,  4  to  5.  D.  11 ;  A.  11 ;  scales  8-74-9. 
Vertebr®  59.  Body  oblong,  compressed,  always  more  or  less  elevated, 
and  becoming  notably  so  in  the  adult.  Head  comparatively  small  and 
short,  the  snout  bluntish,  obliquely  truncated;  tip  of  snout  on  level  of 
lower  edge  of  pupil ;  width  of  preorbital  less  than  half  that  of  pupil. 
Maxillary  reaching  past  front  of  orbit,  about  4  in  head.  Gill  rakers  mod- 
erate, i  diameter  of  eye,  usually  about  10  -f  17  to  19.  Color  olivaceous 
above ;  sides  white,  but  not  silvery  ;  lower  fins  sometimes  dusky.  Length 
'  2  feet  or  more.  Great  Lakes  and  neighboring  waters,  rarely  ascending 
streams;  not  in  Alaska  nor  Arctio  America;  the  best  known  and  most 
T.N.  a. 31 
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232.  ARGYROSOMUS,  Agassiz.         oQu^Z^JLXIZ/* 

(Ciscoks.)         *■**-  &**&L   US. /2i*"*2 

Argyrmrmmi,  Aqassiz,  Lake  Superior,  339,  1850,  {dupeifurmii  -=  artedi).  U 

AUtmomm,  Jordax,  Manual  Vertebrates,  Ed.  2,  361,  1878,  (tullibet). 

This  genus  is  very  close  to  Coregonus,  from  which  it  differs  in  the 
larger  month  and  more  produced  jaws,  the  premaxillaries  being  placed 
nearly  horizontally,  and  the  lower  jaw  decidedly  projecting  beyond  them. 
Gill  rakers  very  long  and  slender,  about  30  on  lower  limb.  Vertebra  55. 
These  characters  are  associated  with  the  greater  voracity  and,  in  general, 
greater  activity  of  the  species  of  Argijrosomus.  The  species  are  numerous 
in  the  northern  parts  of  Europe,  Asia,  and  North  America,  and  all  are 
valued  as  food,     (apyvfay  silver;  o-u/m,  body.) 

▲ftUTBMOMUS : 

«.  Body  elongate,  herring-shaped;  acales  fmall,  uniform,  the  free  edges  convex. 

b.  Lower  fine  pale  or  merely  tipped  with  dusky  ;  scales  punctate  with  dark  points. 

r.  Eye  large,  not  much,  if  any,  shorter  than  snout  in  adult,  its  length  3%  to  4%  in 
head. 
d.  Head  long,  4  in  body;  body  slender,  its  depth  5  to  6  in  length;  distance  from 
occiput  to  snout  2*£  in  distance  from  occiput  to  dorsal;  teeth  on  tongue; 
maxillary  3  in  head.  osmeeiitobmis,  763. 

diL  Head  long,  4*£  in  length;  distance  from  occiput  to  tip  of  snout  nearly  half  its 
distance  to  front  of  dorsal  flu;  pectorals  short,  reaching  about  half  way 
to  Tentrals. 
e.  Maxillary  Z%  to  3%  in  head;  lower  jaw  projecting;  gill  rakers  long  and 
numerous,  about  16  -f  30.  artsm,  764. 

e*.  Maxillary  longer,  2f  to  3  in  head;  gill  rakers  fewer,  about  14  -f  25. 

hoyi,  765. 

ddd.  Head  shorter,  about  5  in  length;  distance  from  occiput  to  tip  of  snout  about 

|  distance  to  front  of  dorsal  fin;  pectorals  long,  reaching  more  than 

half  way  to  ventrals;  maxillary  3%  in  head.  pusillus,  766. 

ec.  Eye  small,  shorter  than  snout,  about  6  times  in  length  of  head. 

/.  Head  short,  about  5  in  length. 

g.  Body  rather  slender,  the  depth  equal  to  length  of  head;  distance  from  occi- 
put to  snout  iy%  to  223  in  its  distance  from  dorsal;  base  of  dorsal  short. 

lucidus,  767. 

gg.  Body  deep,  tho  depth  in  adult  greater  than  length  of  head;  distance  from 

occiput  to  snout  2) 3  to  2\£  in  distance  from  occiput  to  dorsal;  base  of 

dorsal  longer.  Lauretta^  768. 

g.  Head  long,  4  to  4%  in  length;  lower  Jaw  strong. 

*.  Maxillary  very  long,  2%  in  head;  lower  jaw  much  projecting;  gill  rakers 
about  15  f  28;  distance  from  snout  to  occiput  2|  iu  distance  from 
occiput  to  dorsal;  mouth  larger  than  iu  A.  artedi  or  in  related  species. 

PBOOMATHCS,  769. 

66.  Lower  fins  all  blue-black;  body  robust;  mouth  large;  gill  rakers  numerous,  18  +30; 
eye  large,  4J  in  head.  nioripinnis,  770. 

AxLoaosirs  (aAAoc,  different;  <r*fia,  body): 

ma.  Body  short,  deep,  compressed,  the  curve  of  back  similar  to  that  of  the  belly;  scales  large, 

larger  forward  and  closely  imbricated,  the  free  margin  little  convex. 

i.  Jaws  equal  when  closed  or  lower  slightly  projecting;  depth  3  in  length;  mouth  rather 

small;  maxillary  3%  in  head;  eye  4%  in  head;  gill  rakers  about  16  f  31,  long  and 

slender,  about  equal  to  eye.  ttllibke,  771. 
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;•*.  ARumiHMivm  otiKRiroftit*  h  11  •».«* 

•  Mmiit  *r  mi  St«   T'  it  l.tai* 

He*4l  4;  depth  ."•  to  ii;  r\*    I.     h.   !• .    A.    III.    •*-*>•    •  ■•.-: 
elongate,  fllender,  bark  not  ile\ated.     Head  rathrr  l*r^.    ••  m  4  1  *.  u*. 
to  half  its  length,     length  of  top  of  head  *.'i  in  «li«tai.r«-  fr^r.    «-r  r.. 
dorsal ;    greatest   depth   roimiderahly  Ira*  than    lrngi.1.      1    -*+       ■   . 
large,  c«|iial  to  Miout.     4 •  1 1 1  raker*  \ery  long  »i»d  •IrtMrr.  *•      -  f  *•  • 
JO  +  XV.     Ikirnal  tin  rat hr r  high,  it*  height  r«|iial  u»  *  *UyV   ■  f    ..      ».. 
lHimeH  length  of  haaeof  I'm  ;  it*  origin  nearer  ha**-  ofcau.t*   •.  ■  a:  •     t 
Uh  fro*  margin  nearly  \ertical,  Rfratght :    I«mjjr*t  ana!  t»»   •    .  i.- 
haiio  of  fin  :  >  rut  nil  long,  e<|iial  to  bright  of  di»r*al.  it*  !n.{t-    -      »     , 
I   of   ilmtaiirr   fiom    >entral   origin    to   vent;    trntrai    <t  £  •  . 

between  liaae    of   caudal  ami   pupil ;   adipo«r   dor*aI  lui.^  »r- :    •  «£■.*- 
of    name    width  tbroiigboiit.    ita    width    i    tU    length.      IT-   1:     A  r 
the  lower  jaw  projecting,  the  nboiit  Mraight ;  maiillaM  r.  :.  t*  :.••        -„, 
in  length  of  head,  it*  |>o*trrii»r  edge  extending   to  line  d?*«r    i»-*  •*   - 
through    the    anterior    margin    of    pupil ;    mandible    ft*     ••  •" . 
head,  itN  angle  under  the  pupil.     Teeth  present  t»n  th*    ?•:.«:.■ 
above  gray ndi  silvery.  *ide*  bright  *ihrr>  ;  Iwl  •«  white     :  ;-«     f       m 
and  caudal  dark.     length  lMirirhe*.     l-ake*  «»f  central  Nr  ■  \    •*    4-    •: 
from  Seneca  Lake  and  Skaneatele*  Lake.     ■  Sunt L  "••.**■•    »  •    - 

forma,  form  :    Hi  allilMoU  to  the  general  ftha|»e  of  the  I.*!..  •»  :.  1  1       * 

an  "  Mnelt  "  in  parti  of  New   York.  < 

l\  ■*.;  «m   »      ..    Hi  «v    l*r  ■      I      J«     Ntr     M>.«  ,    !■»:,•■■•    •     '   «.  i-  t 

A'i:m.%  •.  \  :     1  •"   l».   1--1  .1     \     J   I.  it 
(l«.     •• .   II*     1   M.  ^mi.  !"-■.       I     «•    I  •».  «     ■  ■  ■    •  «■       » 

l.jkc  a:.!  Sk.tr:  catclr*  Like .  New  York       1 7  » j-  .  N  •      .!••  *■.  . 

7*4.   iKI.IKiKOm  s    IRTIHI     1  - ■•  .-  • 
■    -  I.thi    IIii.m.*..  M:   ii.in    Hifci;» 

Head   l:  :  depth    :•  :  vy  I  to  l:.     I».  1":  A.  1J:  •«■*:.«  k  7".  •      ■«    ' 
ro\\«   iitnli'i    \>a-*'   «•!    d««r^.il  ;   \i-rt«-l»r«*   ikluiMt  •dt.      !'■•■■!>    «      r.^«".^ 
prt-NHt'd.  not  t  ji-\  ;i!t  il.       H»  .ill  <  ••!ii]irf'!«-*ed.  »otnew  hat  (•«•  :.t* «!    :•!:•■ 
the  ditt.itM  •■  I";i>!m    <■<■'  .J'Mt   !••    t  :p  of  oi.oiit    UtUji>    a   i   t!!f    i»-«    !      k-        » 
the  dixtalH'i'  !!»»M:  iM-ijj.ijt    in   ih»:"»:ii   !:ti.      Mont!,  rjithff   !«:»»     ■    #         »• 
!;i:;»   !»■:»!  li.n^   !.■■!   !■::::••   tn  tin*    i:    ddie  o|"   t!.«-  jiiip:!.      •   t«»  -^ 

tl.«*  ii.ainLh'.t- '.'-  .:»    !..  .i«l       Prior1.;!.!!  Ih.h-   ;«hij"  .n.d  •!•:.■!•:      •      -  ■       t 
bro:i- 1 :  »upr :!•■:■■  •  i'  !.•••:  !\  :i-»  !■■!.,:  :»■•«  >••.  about  fo«ir  t  n.#  •  a*  .    :  ^  *•     ■    - 
l  •:! !   t;ik»  r-i   \ »  :;.     "t.^:   ;i!  •!   -'•■!.■!•  : .  .i*  in   '  i ■/■*•:.  1"«  t«-  17    •    .■  :        • 
Ior.i;»-.t    1;  i:.  i\«-       I  »••:-.»*   :  ;•    1    ^h.  ;:■«   ::i>*  !.ipi-!!>  ■!. ■■:!•:.•  .       .        * 
hi.bi'k   or    g!e*«!.:»!;    .»'-■•'■«       »  «lt  i    -:!\i-r\.    »r.ilr*  m:th  ii*rk    •;.«.■»■ 
iijoit!v  jtuli.  t !.«■  !■■•■*•■:  ii -.-i  ■•   !.:.^til        L«aii^th   1J  H.ihi*       •■:»*:    "  *•■• 
:ii.il  ii<-L^h-"ii  :'-.^   ^.it«T-.  !.■■'  ::i   A!;i*V. :*  n«ir  Arct:«-  Ai:»rr.i"*      •■•••■    j. 
d.int.    u-»ini!;.     !:• '/Si'i.",:i^    -':  .i!!»«   witi-t*.     Ah   ari:\r.   ^••!^«         «    ■  •. 
vuiued  an  footl.       N allied  fox  lctiu-»  Art«-di.  the  "  Katber  of  IvL'.M        »- 
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the  associate  of  LinnsBUS,  and  perhaps  the  ablest  systematic  zoologist  of 
the  18th  century.) 

artodi,  Lb  Suiua,  Journ.  Ac.  Nat.  8ci.  Phila.,  i,  1818,  2S1,  Lake  Erie;  Niagara 
River ;  Jobdan  A  Gilbsbt,  Synopsis,  301,  1883. 

drnpctformiM,  GCnthbb,  Cat.,  yi,   106,  1866,  and   of  many  authors,  bat  not  Saimo 
dmpetfm  iii,  of  Mitchill. 
Sabmo  (Cfarayow)  harangu*,  Richardson,  Fauna  Bor.-Amer.,  in,  210, 1836,  Lake  Huron. 
CbrepMM  kmemgmg,  GCnthbb,  Cat.,  vi,  199,  1866. 

Represented  in  numerous  small  lakes  in  Indiana  and  Wisconsin  (Tip- 
pecanoe, Geneva,  Ooonomowoo,  La  Belle,  etc.),  by  the  slightly  modified 

764a.  ARGYROSOMU8  ARTEDI  8ISCO,  Jordan. 
(Sisco  or  Lakb  Tippecanoe.) 

Smaller  than  the  Lake  Cisco,  bnt  superior  as  food;  living  in  deep  waters, 
except  in  December,  when  it  ascends  brooks  to  spawn.  (Siaco  or  Cisco,  a 
vernacular  name,  probably  Indian.) 

ArjyrmommM  «*»,  JonDAif,  Amer.  Nat.,  1875,  136,  Lake  Tippecanoe,  Warsaw,  Indiana. 
(OolL  Judge  J.  H.  Carpenter.) 

765.  ABGYB080HU8  HOYI,  Gill. 
(Moon-etb  Cisco ;  Cisco  or  Lakb  Michigan  ;  Kibtb  or  Lakb  Michigan.) 

Head  4j;  depth  4*;  eye  4}  to  4|;  snout  3}  to  3J  ;  maxillary  2}  to  3  in 
head,  reaching  to  vertical  of  middle  of  pupil.  D.  10;  A.  11  or  12;  scales 
8  or  9-73  to  80-7.  Gill  rakers  14  +  25  or  26,  slender,  about  2  in  eye. 
Vertebra  56 ;  branchiostegals  8  or  9.  Body  rather  elongate,  compressed, 
the  back  somewhat  elevated.  Mouth  rather  large,  subterminal,  the  lower 
jaw  shorter  than  upper,  even  when  the  mouth  is  open ;  tip  of  muzzle 
rather  bluntly  truncate,  somewhat  as  in  a  true  Coregonus;  mandible 
nearly  reaching  posterior  edge  of  eye,  2J  in  head.  Head  rather  long, 
slender,  and  pointed.  Supraorbital  and  preorbital  long  and  narrow. 
Distance  from  tip  of  snout  to  occiput  2)  to  2}  in  distance  from  occiput  to 
origin  of  dorsal  fin.  Fins  low ;  free  margin  of  dorsal  very  oblique,  the 
length  of  the  anterior  rays  1}  in  head,  that  of  the  last  ray  less  than  half 
length  of  the  first;  longest  anal  ray  2f  in  head  and  more  than  twice  as 
long  as  the  last  ray.  Pseudobranchi®  very  large;  tongue  with  traces  of 
teeth.  Color  light  iridescent  blue  on  back,  scales  with  a  few  fine  dark 
punctulations  reaching  about  two  scales  below  lateral  line ;  sides  and 
under  parts  rich  silvery,  brighter  than  in  any  other  of  our  Coregonince, 
much  as  in  Hiodon  and  Albula;  top  of  head  light  olivaceous;  cheeks  sil- 
very; dorsal,  caudal,  and  pectorals  with  some  dark  on  their  margins; 
anal  and  ventrals  white,  with  some  dark  dustings ;  the  male  perhaps  a 
little  richer,  more  iridescent  blue  on  back,  and  with  the  scales  a  little 
thicker  and  less  closely  imbricated.  Length  13  inches.  Deep  waters  of 
Lake  Michigan  ;  one  of  the  smallest  and  handsomest  of  Coregonince.  The 
only  specimens  known  were  the  two  sent  to  Dr.  Gill  and  the  one  to  Dr. 
Jordan  by  Dr.  Hoy,  until  recently  rediscovered  by  the  United  States  Fish 
Commission,  who  find  it  to  be  the  principal  fish  caught  in  the  gill  nets  in 
the  western  part  of  Lake  Michigan.    It  is  taken  in  large  numbers  off 
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than  half  diameter  of  pupil.  Supraorbital  bone  large,  its  width  2i  to  2\ 
in  its  length.  Gill  rakers  very  long  and  slender,  the  longest  slightly 
more  than  \  length  of  eye,  16  -f  28  in  number  in  each  specimen.  Front 
of  dorsal  slightly  nearer  tip  of  snout  than  baBe  of  upper  rudimentary  dor- 
sal rays.  The  fins  are  mutilated,  so  that  their  length  can  not  be  given. 
*  Adipose  fin  large,  inserted  vertically  above  last  anal  rays,  its  height  from 
tip  to  posterior  end  of  base  equaling  vertical  diameter  of  eye.  Color  sil- 
very. As  pointed  out  by  Dr.  Giinther,  this  northern  form  differs  from  A, 
artedi  in  its  shorter  head  and  smaller  eye.  It  seems  also  to  have  the  pre- 
maxillaries  placed  at  a  greater  angle  than  in  A.  artedi.  Mackenzie  River 
and  tributaries.  Here  described  from  two  specimens  from  Great  Bear 
Lake  River,  each  16  inches  long,  collected  by  Miss  Elizabeth  Taylor. 
(Ittcidus,  shining.) 

Sahmo  (Ourtgomu)  lucuhu,  Richabmok,  Fauna  Bor.-Amer.,  in,  207, 1836,  with  good  figure,  Great 

Bear  Lake. 
G*Tfom*  Utcvhu,  Gf  nther,  Oat.,  vi,  198, 1866 ;  Gilbkkt,  Bull.  U.  S.  Fish  Co  mm.,  xiv,  1894,  24. 

768.  ABGYBOSOHLS  LAURETTA  (Bean). 

Head  5;  depth  4;  eye  4|  to  5.  D.  12;  A.  11;  V.  12;  scales  10-84  to 
95-10,  84  to  87  in  specimens  examined.  Body  robust,  the  back  elevated ; 
head  small  and  slender,  the  small  eye  not  longer  than  snout.  Distance 
from  nape  to  front  of  snout  2|  times  in  its  distance  from  dorsal.  Maxil- 
lary about  reaching  middle  of  eye,  3\  in  head,  its  supplemental  bone  half 
its  length;  lower  jaw  very  slightly  longer  than  upper;  mandible  2$  in 
head;  lingual  teeth  present.  Gill  rakers  long  and  numerous,  10 -f  25; 
ventral  scale  not  half  length  of  fin;  pectorals  short,  not  reaching  half 
way  to  ventrals.  Scales  smaller  than  in  A,  artedi ,  16  cross  series  under 
base  of  dorsal.  Alaska,  from  Yukon  River  northward  to  Point  Barrow; 
generally  common.  Apparently  very  close  to  Argyrosovius  lucidus,  but  the 
base  of  the  dorsal  longer.     (Named  for  Mrs.  Lauretta  H.  Bean. ) 

OonytmtuloMrrtt*,  Bkax,  Proc.  V.  S.  Nat.  Mus.,  1881,  156,  Point  Barrow  ,  Jordan  &  Gilbkbi 
8ynopei«s  890,  1*83.     (Type,  Nos.  27695  and  27915.    Coll.  Capt.  C.  L.  Hooper.) 

769.  ARGYROSOXUS  PROGXATHUS  (H.  M.  Smith). 
(Long  Jaw  ;  Bloater.) 

Head  H;  depth  3|  to  4;  eye  5.  D.  9  or  10;  A.  10  to  12.  Eye  rather 
small,  H  in  snout,  1.V  iu  interorbital  space,  H  in  suborbital  space.  Scales 
9-75-8.  Body  oblong,  much  compressed,  back  elevated,  tapering  rather 
sharply  towards  the  narrow  caudal  peduncle,  the  adult  fish  having  a 
slight  nuchal  hump  as  in  C.  clupeiformis. .  Mouth  large  and  strong ;  snout 
straight,  its  tip  on  level  with  lower  edge  of  pupil.  Top  of  head  2\  in 
distance  from  occiput  to  front  of  dorsal.  Maxillary  reaching  to  opposite 
pupil,  2}  in  head,  the  length  3i  times  its  greatest  width ;  mandible  project- 
ing beyond  upper  jaw  when  mouth  is  closed,  very  long,  reaching  to  or 


•  The  rertlcal  from  last  ray  of  anal  traverses  the  posterior  third  of  l*ase  of  adipose  dorsal.  This 
It  the  only  respect  in  which  our  specimens  fail  to  agree  with  Richardson's  description.  The  lat- 
ter states  that  the  adipose  flu  is  located  "about  its  own  breadth  posterior  to  the  anal,11  but  this 
can  probably  be  accounted  for  by  the  nature  of  the  specimen,  Bichanison's  description  being 
taken  from  a  stalled  skin.— Gittxrt 
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Subgenus  ALLOSOMUS,  Jordan. 
771.  ABGTB080MUS  TULLIBEE  (Richardson). 

(TULLIBEXJ  "MONORKX  WHITSTIgH.") 

Head  4  to  \\ ;  depth  3  to  3i ;  eye  4*.  D.  11  or  12 ;  A.  11 ;  scale* 
8  or  JMF7  to  74-8.  Gill  rakers  about  16  +  31,  long  and  slender,  the  longest 
about  equal  to  eye.  Body  short,  deep,  compressed,  shad-like,  the  dorsal 
and  ventral  curves  similar.  Distenoe  from  tip  of  snout  to  ocoiput  2  in 
distance  from  occiput  to  origin  of  dorsal.  Caudal  peduncle  short  and 
deep.  Head  conic,  compressed,  much  as  in  A.  nigripinnis.  Mouth  large, 
lower  jaw  projecting,  the  maxillary  as  long  as  the  eye,  about  3|  in  head, 
extending  past  the  front  of  eye,  its  supplemental  bone  narrowly 
ovate,  with  prolonged  point;  jaws  equal  when  closed.  Eye  large,  as 
long  as  snout.  Preorbital  narrow ;  supraorbital  elongate,  rectangular. 
Scales  anteriorly  considerably  enlarged,  their  diameter  half  larger  than 
the  diameter  of  those  on  the  caudal  peduncle,  the  free  margins  less  con- 
vex than  in  other  species.  Color  bluish  above ;  sides  white,  punctate 
with  fine  dots ;  each  scale  with  a  silvery  area,  these  forming  a  series  of 
distinct  longitudinal  stripes.  Length  18  inches.  Great  Lakes,  Lake  of 
the  Woods,  and  northward.  A  handsome  and  well-marked  species. 
(Tnllibee,  a  name  of  Indian  origin,  used  by  the  fur  traders.) 

SmUmo  (Corryomu)  t*Uib+e,  Richardson,  Fauna  Bor.-Amer.,  m,  201, 1836,  Cumberland  House, 

Pine  Island  Lake. 
Oengimm  tmltibee,  GChthkr,  Gat,  yi,  199. 1866 ;  Jordan  A  Gilbert,  Synopsis,  301, 1883. 

Represented  in  small  lakes  of  southern  Michigan  by 

771a.  ARGYROSOMUS  TULilBKE  BISSELLI,  Bollman. 

Maxillary  reaching  middle  of  eye ;  lower  jaw  projecting.  Eye  4)  in 
head ;  scales  80  to  82,  anteriorly  scarcely  larger  than  posteriorly.  Head 
4| ;  depth  3$.  Rawson  Lake  and  Howard  Lake,  Michigan.  (Named  for 
John  H.  Bissell,  then  president  of  the  Michigan  Fish  Commission.) 

Qtrtgomm*  tnllibee  fci«W/»,  Bollman,  Ball.  U.  S.  Fish   Co  mm.,  vin,  1888,  223,  Rawson  Lake 
and  Howard  Lake,  Michigan.    (Type,  No.  40619.    Coll.  Bollman.) 

233.  STENODUS,  Richardson. 
(Inconnu.) 

SfeamfaM,*  Richardson,  in  Back's  Narrative  Arctic  Land  Expedition,  Back  Appendix,  521, 1836, 

(madbeiuu). 
LmeiotnUta,  GOsthzr,  Cat.,  vi,  164,  1866,  (mackenzii). 

Body  rather  elongate,  little  compressed.  Head  long,  the  cleft  of  the 
month  wide.  Maxillary  long,  broad,  lanceolate,  extending  far  backward, 
lower  jaw  projecting  much  beyond  the  upper.  Dentition  very  feeble, 
the  teeth  extremely  small;  maxillary  toothless;  vomer,  palatines,  and 
tongue  with  narrow  bands  of  minute  villi  form  teeth.     Gill  rakers  rigid, 


*  "This  fish,  though  agreeing  with  the  trout  in  the  structure  of  the  jaws,  differs  from  all  the 
subgenera  established  by  Cuvier  in  the  Regne  Animal,  iu  having  the  teeth  disposed  in  velvet-like 
bands,  and  broader  on  the  vomer  and  palatine  bones.  From  the  crowded,  minute  teeth,  the 
name  of  Skuodiu  may  be  given  to  the  subgenus  of  which  the  inconnu  or  Saimo  mackenxtt  Js  the 
only  ascertained  species. M— Richardton. 
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of  14  to  20  rays.  Pyloric  appendages  in  increased  number.  Gill  rakers 
rather  numerous.  Ova  large.  Sexual  peculiarities  very  strongly  devel- 
oped ;  the  snout  in  the  adult  males  in  summer  and  fall  greatly  distorted ; 
the  premaxillaries  prolonged,  hooking  over  the  lower  jaw,  which  in  turn 
ia  greatly  elongate  and  somewhat  hooked  at  tip  ;  the  teeth  on  these  bones 
also  greatly  enlarged.  The  body  becomes  deep  and  compressed  ;  a  fleshy 
hump  is  developed  before  the  dorsal  fin,  and  the  scales  of  the  back 
become  embedded  in  the  flesh ;  the  flesh,  which  is  red  and  rich  in  spring, 
becomes  dry  and  poor.  Salmon,  mostly  of  large  size,  ascending  the  rivers 
tributary  to  the  North  Pacific  in  North  America  and  Asia,  spawning  in  the 
fall.  Only  five  species  are  known.  The  genus  is  very  close  to  Salmo, 
differing  only  in  the  increased  number  of  certain  organs.     (oyKoc,  hook ; 

fiiryx°Ct  snout.) 

Concerning  the  habits  and  distribution  of  the  salmon  we  quote  the 
following,  based  on  the  observations  of  Jordan  &  Gilbert,  which  has 
been  published  elsewhere.  (See "  The  Salmon  Family,"  in  Jordan's 
Science  Sketches,  35-82,  1887,  A.  C.  McClurg  &  Co.,  Chicago.)  Some 
recent  observations  of  Dr.  Gilbert  and  Dr.  Evermann  are  also  included : 

Of  the  species  of  Oncorhyneku*,  the  Blueback  (0.  nrrka)  predominate*  in  Fraser  River  and  in 
the  Yukon  Hirer,  the  Silrer  Salmon  (O.  lritutch)  in  Puget  Sound,  the  Qninnat  (0.  tichawyitcha)  in 
the  Columhia  and  the  Sacramento,  and  the  Silver  Salmon  in  most  of  the  streams  along  the  coast. 
A.U  the  species  have  been  seen  by  us  in  the  Columbia  and  in  Fraser  River  ;  all  but  the  Blucback 
in  the  Sacramento  and  in  waters  tributary  to  Puget  Sound.  Only  the  King  Salmon  has  been 
noticed  south  of  San  Francisco.  Its  range  has  been  traced  as  far  as  Ventura  River.  Of  these 
species,  the  King  Salmon  and  Blueback  Salmon  habitually  "  run  "  in  the  spring,  the  others  in 
the  fall.  The  usual  order  of  running  in  the  rivers  is  as  follows :  nerka,  ttchatnftacha,  ki*ulcht  gor- 
ftaadba,  fcrta.    According  to  early  authors,  the  Uchatcytncha  precedes  neria  in  Kamchatka. 

The  economic  value  of  the  spring-running  salmon  is  far  greater  than  that  of  the  other  species, 
because  they  can  be  captured  in  numbers  when  at  their  best,  while  the  others  are  usually  taken 
only  after  deterioration.  To  this  fact  the  worthleesness  of  Oncorkgnchu  leta,  as  compared  with 
the  other  species,  is  probably  chiefly  due. 

The  habits  of  the  salmon  in  the  ocean  are  not  easily  studied.     King  Salmon  and  Silver  Salmon 
of  all  sizes  are  taken  with  the  seine  at  almost  any  season  in  Puget  Sound.    This  would  indicate 
that  these  species  do  not  go  far  from  the  shore.     The  King'Salmon  takes  tho  hook  freely  in 
Monterey  Bay,  both  near  tho  shore  and  at  a  distance  of  6  to  8  miles  out.     We  have  reason 
to  believe  that  these  two  species  do  not  necessarily  seek  great  depths,  but  probably  remain  not 
very  far  from  the  mouth  of  the  rivers  in  which  they  were  spawned.     Tho  Blueback  and  the  Dog 
Salmon  probably  seek  deeper  water,  as  tho  former  is  seldom  taken  with  the  peine  in  the  ocean, 
and  the  latter  is  known  to  enter  the  Strait  of  Fuca  at  the  spawning  season,  therefore  coming 
in  from  the  open  sea.    The  run  of  the  King  Salmon  and  the  Blueback  begins  generally  ut  the  last 
of  March  ;  it  lasts,  with  various  modifications  and  interruption*,  until  the  actual  spawning  season, 
September  to  November,  the  time  of  running  and  the  proportionate  amount  in  each  of  tho  subor- 
dinate ruun  varying  with  each  different  river.     By  the  last  of  July  only  straggling  Bluebacks 
ca'i  be  found  in  the  lower  course  of  any  stream  ;  but  l>oth  in  the  Columhia  and  in  the  Sacramento 
theQuinnat  runs  in  considerable  numbers,  at  least  till  October.     In  the  Sacramento  the  run  is 
greatest  in  the  fall,  and  more  run  in  the  summer  than  in  spring.       The  spring  salmon  ascends 
only  those  rivers  which  are  fed  by  the  melting  snows  from  the  mountains,  and  which  have  suf- 
ficient volume  to  send  their  waters  well  out  to  sea.     Those  salmon  which  run  in  tho  spring  are 
chiefly  adults  (supposed  to  be  at  least  three  years  old).     Their  milt  and  spawn  are  no  more 
developed  than  at  the  same  time  in  others  of  the  same  species  which  are  not  to  enter  the  rivers 
until  fall.     It  would  appear  that  tho  contact  with  cold  fresh  water,  when  in  tho  ocean,  in  some 
way  causes  them  to  run  toward  it,  and  to  run  before   there  is  any  special   influence  to  that 
end  exerted  by  the  development  of  tho  organs  of  generation.    High  water  on  auy  of  these  i  ivers 
in  the  spring  is  always  followed  by  an  increased  run  of  salmon.    The  salmon  canners  think, 
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As  already  stated,  the»economic  value  of  any  species  depends  in  great  part  on  its  being  a  "spring 
salmon.'*  It  is  not  generally  possible  to  capture  salmon  of  any  species  in  large  numbers  until 
they  hare  entered  the  rivers,  and  the  spring  salmon  enter  the  rivers  long  before  the  growth  of 
the  organs  of  reproduction  has  reduced  the  richness  of  the  flesh.  The  fall  salmon  can  not  be 
taken  in  quantity  until  theinflesh  has  deteriorated  ;  hence,  the  Dog  Salmon  is  practically  almost 
worthless,  except  to  the  Indians,  and  the  Humpback  Salmon  is  little  better.  The  Silver  Salmon, 
with  the  same  breeding  habits  as  the  Dog  Salmon,  is  more  valuable,  as  it  is  found  in  the  inland 
waters  of  Puget  Sound  for  a  considerable  time  before  the  fall  rains  cause  the  fall  runs,  and  it  may 
be  taken  in  large  numbers  with  seines  before  the  season  for  entering  the  rivers.  The  Qulnnat 
Salmon,  from  its  great  size  and  abundance,  is  more  valuable  than  all  the  other  fishes  on  our 
Pacific  Coast  taken  together.  The  Blueback,  similar  in  flesh,  but  much  smaller  and  less  abun- 
dant, is  worth  much  more  than  the  combined  value  of  the  three  remaining  species  of  salmon. 

The  fall  salmon  of  all  species,  but  especially  of  the  Dog  Salmon,  ascend  streams  but  a  short 
distance  before  spawning.  They  seem  to  be  in  great  anxiety  to  find  fresh  water,  and  many  of 
them  work  their  way  up  little  brooks  only  a  few  inches  deep,  where  they  perish  miserably, 
floundering  about  on  the  stones.  Every  stream,  of  whatever  kind,  has  more  or  less  of  these  fall 
salmon. 

It  is  the  prevailing  impression  that  the  salmon  have  some  special  instinct  which  leads  them  to 
return  to  spawn  in  the  same  spawning  grounds  where  they  were  originally  hatched.  We  fail  to 
find  any  evidence  of  this  in  the  case  of  the  Pacific  Coast  salmon,  and  we  do  not  believe  it  to  be 
true.  It  seems  more  probably  that  the  young  salmon  hatched  in  any  river  mostly  remain  in  the 
ocean,  within  a  radius  of  20, 30,  or  40  miles  of  its  mouth.  These,  in  their  movements  about  in 
the  ocean,  may  come  into  contact  with  tho  cold  waters  of  their  parent  rivers,  or,  perhaps,  of  any 
other  river,  at  a  considerable  distance  from  the  shore.  In  the  case  of  the  Qninnat  and  the 
Blueback,  their  "instinct"  seems  to  lead  them  to  ascend  these  fresh  waters,  and,  in  a  majority 
of  cases,  these  waters  will  be  those  in  which  the  fishes  in  question  were  originally  spawned. 
Later  in  the  season  the  growth  of  the  reproductive  organs  leads  them  to  approach  the  shore  and 
search  for  fresh  waters,  and  still  the  chances  are  that  they  may  find  the  original  stream.  But 
undoubtedly  many  fall  salmon  ascend,  or  try  to  ascend,  streams  in  which  no  salmon  were  ever 
hatched.  In  little  brooks  about  Puget  Sound,  where  the  water  is  not  3  inches  deep,  are  often 
found  dead  or  dying  salmon,  which  have  entered  them  for  the  purpose  of  spawning.  It  is  said 
of  the  Russian  River  and  other  California  rivers,  that  their  mouths,  in  the  time  of  low  water  in 
summer,  generally  become  entirely  closed  by  sand  liars,  and  that  the  salmon,  in  their  eagerness 
to  ascend  them,  frequently  fling  themselves  entirely  out  of  water  on  the  beach.  But  this  does 
not  prove  that  the  salmon  are  guided  by  a  marvelous  geographical  instinct,  which  leads  them 
to  their  parent  river  in  spite  of  the  fact  that  the  river  can  not  be  found.  The  waters  of  Rus- 
sian River  soak  through  these  sand  bars,  and  the  salmon  instinct,  we  think,  leads  them  merely 
to  search  for  fresh  waters.  This  matter  is  much  in  need  of  further  investigation;  at  present, 
however,  we  find  no  reason  to  believe  that  the  salmon  enter  the  Rogue  River  simply  because 
they  were  spawned  there,  or  that  a  salmon  hatched  in  the  Clackamas  River  is  more  likely,  on 
that  account,  to  return  to  the  Clackamas  than  to  go  up  the  CowliU  or  the  Des  Chutes. 

Oncorhynohus  : 
a.  Gill  rakers  comparatively  short  and  few  (20  to  26  in  number). 

6.  Scales  very  small,  more  than  200  in  a  longitudinal  series ;  caudal  spots  large,  oblong. 

QOKBC6C1IA,  773. 
66.  Scales  medium,  about  145  (138  to  156)  in  a  longitudinal  series ;  pyloric  coeca  about  150. 
c.  Anal  rays  13  or  14  ;  black  spots  small  or  obsolete  ;  B.  13  or  14.  kkta,  774. 

cc.  Anal  rays  atxnit  16  ;  back  and  upper  fins  with  round  black  spots  ;  B.  16  to  19. 

TSCHAWTTSCHA,  775. 

666.  Scales  comparatively  large,  about  130  (126  to  135)  in  a  longitudinal  series;  pyloric 

cii'ca  50  to  80.  XI8UTCH,  776. 

BTPSirARio,  (ui/u,  high  ;  Farin,  trout)  : 

aa.  Gill  rakers  comparatively  long  and  numerous  (30  to  40  in  number) ;  scales  large  ;  lateral 

line  about  130;  bark  in  adults  unspotted,  clear  blue  in  spring,  red  in  fall;  youne; 

more  or  less  spotted.  lMMULk^Tn . 
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Subgenus  ONCORHYNCHUS 
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males  of  this  species  are  much  distorted  and  the  flesh  has  little  value. 
(A'eia,  a  vernacular  name  in  Kamohatka.) 

Salmo  keta  vel  kayho,  Walbaim,  Artedi  Piacium,  72,  1792,  Rivers  of  Kamchatka;  after  the 
keta  or  kaybo  of  Pennant  and  Krascheninnikow;  Blocii  &  Schneider,  Syut.  Ichth.,  407, 
1801. 

Salmo  lagocephalus,  Pallas,  Zoogr.  RoaB.-Asiatica,  in,  372,  1811,  Bering  Sea. 

f  Salmo  japvneruii*,  Pallas,  Zoogr.  Bow.-Asiatica,  in,  382,  1811,  Curile  Islands;  Amur  River. 

Salmo  dermalinu*,  Richardson,  Voyage  Herald,  Zoiil.,  1G7,  1864,  Yukon  River. 

Salmo  oommtrtMA,  Richardson,  Voyage  Herald,  Zoiil.,  168,  1864,  Yukon  River. 

Salmo  canu,  Suck  ley,  Ann.  Lye.  Nat.  Hiet  N.  Y.,  1868,  9,  and  Monogr.  Salmo,  101, 1861  (1874),* 
Puget  Sound. 

Oncorhtjncku*  lagocrphahu,  GPNTHER,  Cat.,  VI,  161,  1866. 

Oncorhynchu*  keta,  Jordan  &  Gilbert,  Synopsis,  305,  1883. 

776.  ONCORHYNCHCS  TSCHAWYTSCHA  (Walbaum). 

(Quinnat  Salmon;   Tcbaviche;   Kino   Salmon;   Columbia   Salmon;   Sacramento  Salmon; 
Chinook  Salmon;  Tyee  Salmon;  Saw-kwby;  Tsciiawytsciia.) 

Head  4 ;  depth  4.  B.  15  or  16  to  18  or  19,  the  number  on  the  two  sides 
always  nnlike.  D.  11;  A.  16.  Gill  rakers  usually  9  +  14  (t.  e.,  9  above 
the  angle  and  14  below).  Pylorio  coeca  140  to  185;  scales  usually  27-146- 
29,  the  number  in  a  longitudinal  series  varying  from  140  to  155,  and  in 
California  specimens  occasionally  as  low  as  135.  Vertebra)  66.  Head 
conic,  rather  pointed  in  the  females  and  spring  males.  Maxillary  rather 
slender,  the  small  eye  behind  its  middle.  Teeth  small,  longer  on  sides 
of  lower  jaw  than  in  front;  vomerine  teeth  very  few  and  weak,  disap- 
pearing in  the  males.  In  the  males  in  late  summer  and  fall  the  jaws 
become  elongate  and  distorted,  and  the  anterior  teeth  much  enlarged,  as 
in  the  related  species.  The  body  then  becomes  deeper,  more  compressed, 
and  arched  at  the  shoulders,  and  the  color  often  nearly  black.  Preoper- 
cle  and  opercle  strongly  convex.  Body  comparatively  robust,  its  depth 
greatest  near  its  middle.  Ventrals  inserted  behind  middle  of  dorsal, 
ventral  appendage  half  the  length  of  the  fin  ;  caudal,  as  usual  in  this 
genus,  strongly  forked,  on  a  rather  slender  caudal  peduncle.  Color 
dusky  above,  often  tinged  with  olivaceous  or  bluish ;  sides  and  below 
silvery ;  head  dark  slaty,  usually  darker  than  the  body  and  little  spotted  ; 
back,  dorsal  fin,  and  tail  usually  profusely  covered  with  round  black 
spots  (these  are  sometimes  few,  but  very  rarely  altogether  wanting); 
sides  of  head  and  caudal  fin  with  a  peculiar  metallic  tin-colored  luster; 
male,  about  the  spawning  season  (October),  blackish,  more  or  less  tinged 
or  blotched  with  dull  red.  Flesh  red  and  rich  in  spring,  becoming  paler 
in  the  fall  as  the  spawning  season  approaches.  Length  2  to  5  feet. 
Usual  weight  in  the  Columbia  River  22  pounds,  in  the  Sacramento  16  to 
18  pounds;  in  smaller  rivers  still  less,  but  individuals  of  70  to  100 
pounds  have  been  taken.  Alaska,  Oregon,  and  California,  southward  to 
Ventura  River,  and  to  northern  China,  ascending  all  large  streams; 
especially  abundant  in  the  Columbia  and  Sacramento  rivers,  where  it 
is  the  principal  salmon.     It  ascends t  the  large  streams  in  spring  and 


*  Dr.  Suckloy'B  monograph  of  the  genua  Salmo  wati  written  in  1X61,  but  not  actually  printed 
and  puhliHhed  until  1*74. 

f  The  utnuil  order  of  nalmon  rutining  in  the  Ktrfami  of  Oregon  and  Washington  ia  tverka^  tactat- 
wyUcha,  kitutdi,  yorbu$ctni,  uud  keta.     Those  which  •tart  tint  go  faxttolt. 
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hangee  of  form.  Length  15  inches.  Weight  3  to  8  pounds.  A  small 
almon,  ascending  streams  in  the  fall  to  no  great  distance.  Abundant 
rom  San  Francisco  northward,  especially  in  Paget  Sound  and  the 
Llaak*n  fjords;  south  on  the  Asiatic  coasts  to  Japan.  (Kisutch,  the  ver- 
tacular  name  in  Alaska  and  Kamohatka ;  called  by  the  Russians  Bielaya 
?yta,  or  whitefish.) 

Sahmo  wulkfckitck,  Walbaum,  Artedi  Piscium,  70, 1792,  Bering  Sea;  After  HUkUchuttck  or  Milk. 

Isratfsrfc  of  Peknant  and  Krascheninnikow;  probably  the  young  of  kimUch. 
iafmo  sua**,*  Walbaum,  Artedi  Piscium,  70, 1792,  Rivera  and  Lakea  of  Kamchatka;  after 

the  KimUch  of  Pennant. 
Smbmo  ttriatma,  Bloch  A  Schneidke,  Syst.  Ichth.,  407, 1801,  Kamchatka;  after  MilkUchUsck  of 

KbA*CMEN1NNIKOW. 

Saim©  kyutch,  Bloco  &  Schneideb,  Syst  Ichth.,  407,  J801,  Kamchatka;  after  Pennant. 

Wnm>  MN^tRoIradu,  Pallas,  Zoogr.  Ross.-Asiat.,  m,  370, 1811,  Bering  Sea. 

imhmo  tmtppiiek,  BiCHAaiwoN,  Fauna  Bor.-Amer.,  in,  224,  1836,  Columbia  River ;  GChther, 

Cat.,  ti,  118,  1866. 
'  Srnlmo  aMmw/oma,  Gf  nther,  Amer.  Mag.  Nat.  Hist.,  1877,  444,  Yokohama,  Japan. 
ftttoraf»dhu  lycaodon,  GO  NTH  be,  Cat,  ti,  156,  1866;  in  part. 
kJatoacoafort,  SrcKLXT,  Monogr.  Salmo,  94,  1861  (1874). 
(hteorktmektu  mntgumoletttiu,  Gf  nthkr,  Cat.,  ti,  160, 1866. 
Omcorhfmchu*  Imtppitck^  Jordan,  Forest  and  Stream,  September  16,  1880,  130 
Omoorhfmckna  timdek,  Jordan  A  Gilbert,  Synopsis,  307,  1883. 

Subgenus  HYPSIPARIO,  Gill. 

777.  ONCOBHINCH18  5ERKA  (Walbaum). 

[Rli'e-rack  Salmon  ;  RsDnsn  ;  Fraser  River  Salmon  ;  Saw-Qui  Salmon  ;  Krasnaya  Rtba. 

Head  4;  depth  4.  B.  IS  to  15;  D.  11;  A.  14  to  16;  scales  20-133-20; 
pyloric  co?ca  75  to  95 ;  vertebra*  64.  Gill  rakers  about  32  to  40,  usually 
14  or  15  +  22  or  23,  as  long  as  eye.  Body  elliptical,  rather  slender. 
Bead  short,  sharply  conic,  pointed,  the  lower  jaw  included.  Maxillary 
rather  thin  and  small,  extending  beyond  eye.  Teeth  all  quite  small, 
moat  of  them  freely  movable;  vomer  with  about  6  weak  teeth,  which 
prow  larger  in  fall  males,  instead  of  disappearing.  Preopercle  very  wide 
ind  convex ;  operole  very  short,  not  strongly  convex.  Preopercle  more 
free  behind  than  in  O.  tschatcytscha.  Ventral  scale  about  half  the  length 
of  the  fin.  Caudal  fin  narrow,  widely  forked;  anal  fin  long  and  low; 
dorsal  low.  Flesh  deep  red.  Males  becoming  extravagantly  hook-jawed 
in  the  fall,  the  snout  being  then  prolonged  and  much  raised  above  the 
evel  of  rest  of  head,  the  lower  jaw  produced  to  meet  it ;  mandible  1£ 
n  head  in  fall  males,  If  in  females ;  snout  2£  in  head  in  fall  males,  3}  in 
females.  Color  clear  bright  blue  above;  sides  silvery,  this  hue  overlying 
:he  blue  of  the  back ;  lower  fins  pale,  upper  dusky ;  no  spots  anywhere 
in  adults  in  spring ;  the  young  with  obscure  black  spots  above. 

Color  of  breeding  male:  back  blood  red,  with  dark  edges  to  some  of  the 
scales;  middle  of  side  darker  red,  but  unevenly  so,  usually  darkest  at 
middle  of  body ;  under  parts  dirty  white,  with  numerous  fine  dark  dust- 
ings ;  head  above  and  on  siies  pale  olivaceous,  some  darker  mottling  on 


•  Misprinted  kimtlck  by  Walbaum,  the  error  corrected  in  the  errata.    The  name  mUkUrhiUch 
has  a  few  Unas  of  priority  oter  kumlch^  bat  we  are  not  absolutely  sure  that  it  belongs  to  the 
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and  an  equal  number  behind  it ;  lower  parts  colored  as  in  the  large  fish ; 
top  and  sides  of  head  dark  greenish  olive ;  snout  black ;  lower  jaw  white, 
with  black  tip ;  dorsal  pale  red ;  anal  dirty  red  ;  other  fins  dark  smoky. 
Female  darker  than  the  male ;  not  greatly  different  in  color  from  the 
black  speckled  trout,    (nerka,  a  Russian  name.) 

wr*»,  Walraum,  Artedi  Piscium,  71,  1792  ;  after  the  ^Wka  of  Pennant,  the  Narka  of 
Kbasctuniknikow,  rivera  and  aeaa  of  Kamchatka  ;  Bloch  A  Schneider,  Syst.  Ichth., 
417,  1801;  after  Pennant  and  Kraschiniknieow. 
{ycoodoa,  Pallas,  Zoogr.  Rosso  Asia t.,  in,  370,  1811,  Ochotak  Sea  ;  Kamchatka 
Sohmo  pmmrtdmu,  Richardson,  Tanna  Bor.-Amer.,  in,  222,  1836,  Columbia  River. 

tmpdimmm,  CunsR  A  Valenciennes,  Hist.  Nat.  PoU*.,  xxi,  305,  1848,  Kamchatka;  on  a 
drawing. 

irafafeeA,  Cctues  A  Valenciennes,  Hist.  Nat.  Poiss.,  xxi,  305,  1848,  Kamchatka;  on  a 
drawing. 
MMloMplrnu,  Curm  A  Valenciennes,  xxi,  /.  c,  3G5,  1848,  Kamchatka;  on  a  drawing. 
feancHyi,  SrcELET,  Ann.  Lye.  Nnt.  Hist.  X.  Y.,  vm,  1861,  3»»7,  Chiloweyuck   Lake: 
(Type,  No.  2092.    Coll.  Kennerly);  Buckley,  Mouogr.  Sainio,  145,  18431  (1874);  Gf  ntmer. 
Oat.,  ti,  ISO,  1866. 

coojwrt,  Siceley,  Notices  New  Specie*  N.  A.  Salmou,  New  York,  June,  1861,  and  Monogr. 
Salmo,  99,  1861  (1874),  Okanogan  River.    (CoU.  Geo.  Gibbs.) 

wottctm,  Siceley,  J.  c,  June,  1861,  and  I.  c,  147, 1861  (1874),  Praaer  River,  British 
Columbia.    (Type,  Not,  2070  and  2073.    Coll.  Kennerly.) 

ridbarcK,  Sccelet,  /.  <\,  June,  1861,  and  /.  c,  117,  1861  (1874),  Fraaer  and  Skagit 
rivers.    (Type,  No.  2005.) 
Hgptifurio  kennerigi,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  330. 
OacerayadhM  iycaodon,  GCxTHER,  Cat.,  vn,  155,  1866. 
OmcorhgnckwM  pamcidn*,  GffNTHBR,  Cat.,  Til,  158, 1866. 
Omcorhyndm*  nerka,  Jordan  A  Gilbert,  8ynopsis,  308,  1883. 
Omoorkfmchut  nerka  knmerlyi,  Bxan,  Forest  and  Stream,  July  9,  1891. 

235.  SALMO  (Artedi)  Linoseus. 

(Salmon  and  Trout.) 

Saltno  (Artedi,  Genera  Pteciam)  Linnjevs,  Syst.  Nat.,  Ed.  x,  1758,  308,  (sofar,  etc). 
TVufljr,  LMNJEC*,  Syst.  Nat,  Kd.  x,  1758,  308,  {truila%  etc.:  I4  Tndttr  wrpare  vuriegato  "). 
FbriOj  Cvvieb  A  VaLEKCIENNEH,  Hist.  Nat.  Poiss.,  xxi,  277,  1848,  (arg*>nteu»  —  truUa). 
8alart  Cutibr  A  Valenciennes,  Hist.  Nat.  Poise.,  xxi,  314,  1848,  (auwnii  =  fario). 
Tmtta,  Siebold,  Susswasserfische  Mittel  Europa,  280,  1863,  (fru/to). 

Body  elongate,  somewhat  compressed.  Mouth  large ;  jaws,  palatines, 
and  tongue  toothed,  as  in  related  genera;  vomer  flat,  its  shaft  not 
depressed,  a  few  teeth  on  the  chevron  of  the  vomer,  behind  which  is  a 
somewhat  irregular  single  or  double  series  of  teeth,  which  in  the  migra- 
tory forms  are  usually  deciduous  with  age.  Scales  large  or  small,  110  to 
200  io  a  longitudinal  series.  Dorsal  and  anal  fins  short,  usually  of  10  to 
12  rays  each;  caudal  fin  truncate,  emarginate  or  forked,  its  peduncle 
comparatively  stout.  Sexual  peculiarities  variously  developed;  the 
males  in  typical  species  with  the  jaws  prolonged  and  the  front  teeth 
enlarged,  the  lower  jaw  being  hooked  upward  at  the  end  and  the  upper 
jaw  emarginate  or  perforate.  In  the  larger  and  migratory  species  these 
peculiarities  are  most  marked.  Species  of  moderate  or  large  size,  black- 
spotted,  abounding  in  the  rivers  and  lakes  of  North  America,  Asia,  and 
Europe;  no  fresh-water  species  occurring  in  America  east  of  the  Missis- 
sippi Valley ;  two  Atlantic  species,  marine  and  auadromous.  The  non- 
migratory  species  (subgenus  Trutta)  are  in  both  continents  extremely 
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weight  of  14  or  16  pounds.  Sucb  large  river  trout  are  frequently  named 
or  described  as  Salmon  trout,  Bull  trout,  Steelheads,  etc. 

The  proportion  of  the  various  parts  of  the  body  to  one  another  vary 
exceedingly,  in  the  same  species,  with  age,  sex,  and  condition. 

The  fins  vary  to  a  certain  degree.  The  variation  in  the  number  of  rays 
in  any  one  genus  (except  Oncorhynchus)  is  inconsiderable,  and  of  no  value 
for  specific  distinction.  Although  some  species  appear  to  be  distinguished 
by  a  comparatively  low  dorsal  and  anal  fin,  yet  the  proportion  of  the 
height  of  these  fins  to  their  length  is  a  rather  uncertain  character.  In 
most  of  the  species  the  fin  rays  are  longer  during  the  stages  of  growth 
or  development.  The  caudal  fin  especially  undergoes  changes  with  age. 
Young  specimens  of  all  species  have  this  fin  more  or  less  deeply  excised, 
so  that  the  young  of  a  species  which  has  the  caudal  emarginate  through- 
out life  is  distinguished  by  a  deeper  incision  of  the  fin  from  the  young 
of  a  species  which  has  it  truncate  in  the  young  state.'  The  individuals 
of  the  same  species  do  not  all  attain  to  maturity  at  the  same  size. 

Finally,  to  complete  our  enumeration  of  these  variable  characters,  we 
must  mention  that  in  old  males,  during  and  after  the  spawning  season, 
the  skin  on  the  back  becomes  thickened  and  spongy,  so  that  the  scales 
are  quite  invisible  or  hidden  in  the  skin. 

After  this  cursory  review  of  variable  characters,  we  pass  on  to  those 
which  we  have  found  to  be  constant  in  numbers  of  individuals,  and  in 
which  it  is  difficult  to  perceive  signs  of  modification  due  to  external  cir- 
cumstances. 

Such  characters,  according  to  the  views  of  the  zoologists  of  the  present 
age,  are  sufficient  for  the  definition  of  species;  at  all  events,  in  every 
description  they  ought  to  be  noticed,  and  the  confused  and  unsatisfactory 
state  of  our  knowledge  of  Salmonoids  is  chiefly  caused  by  authors  having 
paid  attention  to  the  more  conspicuous  but  unreliable  characters,  and  but 
rarely  noted  one  of  those  which  are  enumerated  here  : 

1.  The  form  of  the  preoperculum  of  the  adult  fish. 

2.  The  width  and  strength  of  the  maxillary  of  the  adult  fish.  In  young 
specimens  and  in  females  tbe  maxillary  is  proportionately  shorter  than  in 
the  adult. 

3.  The  size  of  the  teeth,  those  of  the  premaxillaries  excepted. 

4.  The  arrangement  and  permanence  of  the  vomerine  teeth. 

'  5.  The  development  or  absence  of  teeth  on  the  hyoid  bone.  In  old 
examples  these  are  often  lost,  and  their  absence  in  a  species  usually  pro- 
vided with  thorn  is  not  uncommon. 

6.  The  form  of  the  caudal  fin  in  specimens  of  a  given  size,  age,  or  sexual 
development. 

7.  The  size  of  the  scales,  as  indicated  by  counting  the  number  of  trans- 
verse rows  above  the  lateralline.  The  scales  of  the  lateral  line  are  always 
more  or  less  enlarged  or  irregular  and  the  number  of  scales  should  be 
ascertained  higher  up ;  this  is  one  of  the  most  constant  and  valuable  of 
all  the  specific  characters. 

8.  A  great  development  of  the  pectoral  fins,  when  constant  in  a  number 
of  specimens  from  the  same  locality. 
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flesh  rich  and  oily;  orange  or  "  salmon  color"  wheu  the  fish  is  in  condi- 
tion.    (Salar,  an  old  name,  from  salio,  to  leap.) 

Safai*  mtar,  Linnxus,  Syst.  Nat.,  Ed.  x,  1768,  306,  Seas  of  Europe  ;  GPntiier,  Cat.,  vi,  11, 

1846,  and  of  nearly  all  authors;  Suceley,  Monogr.  Salino,  143,  1861  (1874);  Jordan  *  Gil- 

*kkt,  Synopsis,  312,  1883. 
&•!■•«  nms,  Walbaum,  Artedi  Piac.,  58,  1702,  Germany;  baaed  on  "  Der  Hakenlachs  "  of  Bloch. 
Smitmo  omiaco  moycM*,  Walbaum,  Artedi  Piac.,  66,  1792,  Hudaon  Bay;  after  Pennant,  Arctio 

Zool.,  Inirod.,  192,  1792. 
Smimo  glnptri,  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1854,   85,   Union   River,   Maine;   (Coll. 

M.  Townsaad  Glover);  GOnthbr,  Gat.,  vi,  153, 1866. 

Represented  in  lakes  of  Maine,  New  Hampshire,  and  New  Brnnswiok 
by  the  landlocked  . 

778a.  KALMO  8 ALAR  8EBAGO  (Girard). 
(Landlocked  Salmon.) 

Smaller  in  size,  rather  more  plump  in  form,  and  nonmigratory,  not 
otherwise  evidently  different.  Sohago  Pond  and  northward,  introduced 
into  lakes  in  various  parts  of  the  country ;  seldom  entering  streams ; 
reaches  a  weight  of  25  pounds. 

Salmo  lebago,  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1853,  380,  Sebago  Lake,  Maine;  Gunther, 
Oat.,  vi,  153,  1866. 

Represented  in  Lake  St.  John,  Saguenay  River,  and  neighboring 
waters  of  Quebec  by  the  landlocked 

778b.  SALXO  8ALAR  OUANANICHE,  McCarthy  MS.,  new  subspecies. 

(OUANANICHE  ;  WlNNINISH.) 

Still  smaller,  rarely  reaching  a  weight  of  1\  pounds  and  averaging  3$. 
An  extremely  vigorous  and  active  fish,  smaller  and  more  active  than 
ordinary  salmon,  but  bo  far  as  known  not  structurally  different.  Sague- 
nay River,  Canada  (outlet  of  Lake  St.  John),  and  neighboring  waters. 
{Ouananiche*  the  Indian  name.) 

(humanichej  Euoeke  McCarthy,  Forest  aud  Stream,  March  10,  1894,  206,  Saguenay  River; 
and  of  anglers  generally. 

Subgenus  TRUTTA,  Linnaeus. 

770.  SALMO  HYKI8S,  Walbaum. 

(Cut-throat  Trout  ;  Black-spotted  Trout  ;  Rocky  Mountain  Trout  ;  Sa-pen-o.uk,  or 

good  risH.) 

Scales  in  general  smaller  than  in  the  European  Trout, t  Salmo  trutta, 
the  number  of  oblique  cross  series  counted  above  the  lateral  line  varying 

*  The  word  ouananiche  is  from  the  dialect  of  the  Montagnais  Indians  who  inhabit  the  country 
about  Lake  St.  John.  They  have  always  l»een  familiar  with  this  fish,  and,  understanding  its 
derivation,  hare  properly  named  it  "ouattaM,"  meaning  salmon,  and  "icai,"  the  diminutive — 
"the  little  salmon."— McCarthy. 

1  "The  Ouananiche  were  born  and  grew  to  full  size  in  the  rough  tributaries  and  outlet  of 
Lake  St.  John,  in  waters  thau  which  none  ran  be  wilder  or  more  rough.  They  are  found  where 
the  water  boils  and  tumbles  the  most,  rarely  in  still  water.  *  *  *  They  are  a  terribly  strong 
flan,  able  to  ascend  through  the  swiftest  current  or  mount  the  wildest  fall.  *  *  •  Born  of 
fighting  stock,  he  fights  his  native  element  constantly,  and  he  fights  his  foe,  the  fishermau,  as 
well.  •  *  •  There  is  nothing  that  can  make  me  believe  that  any  fish  can  exceed,  or  even 
equal,  quite,  the  king  of  fresh-water  fish,  the  gamiest  of  all,  the  Ouananiche  of  Lake  St.  John." 
—McCarthy. 

\  Salmo  ttHita,  L.,  the  half  migratory  Salmon  Trout,  and  its  fresh-water  representative  or  sub- 
species, the  Brook  Trout  or  Brown  Trout,  Salmo  fario,  L.  This  species,  with  some  of  its  varie- 
ties (for  example,  the  Loch  Lrveu  Trout,  var.  levettensi$)t  has  been  largely  introduced  in  the 
-  and  lakes  of  the  United  States. 
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We  find  our  specimens  from  the  Upper  Snake  River  (Bon  Fork  and  Mink  Creek  at  Pocatello)  to  be 
typical  myk&n  [Salmo  rnykint  lewisi  of  the  present  work;  see  page  493],  having  smaller  scales,  in 
176  to  180  transverse  rows,  and  a  deep-red  dash  on  inner  side  of  mandibles.  The  spots  are  most 
abundant  posteriorly,  and  tho  specimens  are  scarcely  to  be  distinguished  from  the  so-called  Salmo 
mykim  pUnriticuM  of  the  Colorado  River.  When  taken  in  the  larger  river  channels  the  fish  is 
lighter  colored,  with  finer  spots  and  fainter  red  marks  on  lower  jaw. 

"Between  such  typical  mykia*  and  the  form  represented  in  our  collection  from  such  coastwise 
streams  [Salmo  ii Ulcus  masoni  of  this  work;  see  page  501],  as  tho  Newauknm  River  at  Chehalis, 
Washington,  there  seems  to  be  a  wide  difference.  The  latter  has  conspicuously  larger  scales 
(in  120  to  130  crossrows)  and  no  red  streak  on  lower  jaw.  The  sea-run  individuals  of  tho  latter 
kind  we  believo  to  be  tho  Steelhead  (S.  gairdneri),  and  between  it  and  the  mykuu  we  are  now 
unable  to  draw  any  sharp  line.  Thus  the  specimens  from  Wood  Biver,  Idaho,  have  fine  scales 
(160  to  163  transverse  rows)  aud  have  usually  no  red  dash  undor  the  jaw.  Some  specimens  show 
traces  of  the  latter,  and  in  such  it  is  usually  faint  and  irregular.  From  the  Umatilla  River  at 
Pendleton,  the  Natches  River  at  North  Yakima,  aud  the  Pa  taha"  River  at  Starbuck,  Washington, 
the  scales  are  intermediate  in  size,  ranging  from  142  to  163  in  number,  averaging  perhaps  148. 
In  these  [Salmo  mykim  gtbbm  of  this  work;  see  page  493]  the  lower  jaw  shows  no  red. 

"Specimens  from  the  Cceur  d'Aleue  region  have  tho  red  dashes  usually  very  distinct,  but  vary 
greatly  in  the  size  of  their  scales.  Examples  from  Wanlner  look  much  like  typical  myki**,  with 
165  to  170  scales.  From  Cu.*ur  d'Aleue  Lake  we  find  130  to  166,  with  the  average  about  145, 
while  from  the  Little  Spokane  River  at  Dart's  Mill  specimens  with  conspicuous  red  dash  on 
mandibles  have  the  scales  averaging  125  in  number. 

"Trout  from  tho  Green  River  at  Hot  Springs,  Washington,  and  from  the  Newauknm  River  at 
Chehalis  have  also  123  to  130  scales.  We  think  it  not  unlikely  that  the  coastwise  forms  should 
be  recognized  as  Salmo  myitis*  gairdneri,  though  the  question  is  sadly  in  need  of  systematic  and 
thorough  investigation. " — Gilbert  d-  Etermaun, 

Since  the  above  was  written,  Dr.  Gilbert  has  verified  the  fact  discovered  by  him  in  1880,  that 
in  the  streams  about  Astoria,  near  the  mouth  of  the  Columbia,  Salmo  myki*$  and  Salmo  gairdntri 
occur  together  and  are  perfectly  distinct  and  both  easily  and  unquestionably  distinguishable 
from  a  third  form,  here  called  nuuoni,  found  in  the  brooks  of  the  same  region  and  not  descend- 
ing to  tho  sea.    As  already  stated,  tho  interpretation  of  these  facts  is  yot  to  be  given. 

It  seems  not  improbable  that  the  American  Tront  originated  in  Asia, 
extended  its  range  southward  to  the  Upper  Columbia,  thence  to  the  Yel- 
lowstone and  Missouri ;  from  the  Missouri  southward  to  the  Platte  aud  the 
Arkansas,  thence  from  the  Platte  to  the  Rio  Grande  and  the  Colorado,  and 
from  the  Colorado  across  the  Sierra  Nevada  to  Kern  River,*  thence  north- 
ward and  coastwise,  the  sea-running  forma  passing  from  stream  to  stream, 
as  far  north  as  Frazer  River,  where  the  variety  kamlooptt  would  mark  one 
extreme  of  the  series,  and  reentering  as  a  distinct  species  the  waters  long 
occupied  by  typical  inyki**.  The  present  writers  have  elsewhere  t  shown 
that,  beyond  a  doubt,  tho  Trout  of  the  Yellowstone  and  the  Upper  Mis- 
souri is  derived  directly  from  that  of  the  Upper  Snake  River.  To  this 
day  the  Yellowstone  and  the  Snake  are  connected  by  two  streams  cross- 
ing the  main  divide  of  the  Rocky  Mountains  from  the  Yellowstone  to 
the  Snake  across  Two-Ocean  Pass. 


*  It  may  1kj  that  tho  tr«»ut  of  the  Sierra  Nevada  in  California  originated  from  the  Lahnntan 
stock  (Salmo  nn/ki*s  hnnlnun ),  rather  tliun  from  the  Colorado  River.  There  arc  localities  between 
the  Truckeo  Valley  and  that  of  the  American  River  or  the  Feather  River,  where  it  in  conceivable 
that  such  a  transfer  might  have  taken  place.  Ur  it  may  be  that  the  California  trout  are 
descended  through  the  Steelhtud  fr<>ui  the  trout  of  tho  Middle  Columbia.  This  interesting 
subject  merit*  the  fullest  ime.itigatioti.  (8eo  Jordan,  on  How  the  Trout  came  to  California,  in 
Recreation,  Vol.  i.  No.  1,  October,  1894,  .r»-ll.) 

f  Evennann,  A  Reconuaiwance  of  the  Streams  and  Lakes  of  western  Montana  and  northwestern 
Wyoming,  in  Hull.  lT.  IS   YM\  Cmiiiiii.,  xi,  1S91,  24-28,  ids.  i  and  n. 

Jordan,  The  Storv  «»f  a  Strang**  hand,  in  Pop.  gel.  Mouth.,  Feb.,  1892,  447-458. 

Everraanu,  Two-<Vean  1W,  in  Proc  I  ml.  Ac.  Sci.,  1892,  29-34,  pi.  I. 

Kvsrmaun,  Two-Ocean  Tom,  in  Top.  Sci.  Month.,  June,  1896,  with  pVaU. 
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Yrikmvfeme  Lake;  it  it  quite  evident  thnt  trout  do  pass  over  in  this  way;  and  it  is  almost  cer- 
ftaia   that  Yellowstone  Lake  waa   stocked  with  trout   from  the  west  via   Two-Ocean   Pass. 

The  trout  of  the  great  basin  of  Utah  (Lake  Bonneville),  is  descended 
from  the  trout  of  the  Upper  Snake  (lewisi)  which  is  not  evidently  differ- 
ent from  typical  mgkhs;  the  fish  fanna  of  Lake  Bonneville  and  the  Upper 
8nake  being  still  virtually  identical,  the  disappearance  of  the  outlet  of 
Lake  Bonneville  to  the  north  having  taken  place  in  times  comparatively 
recent.  The  trout  of  the  Nevada  Basin  (Lake  Lahontan)  is  apparently 
descended  from  typical  mykint,  the  outlet  of  that  lake  having  entered  tin* 
Columbia  below  the  Snake  River  falls,  and  its  disappearance  being  no 
doubt  of  earlier  date.  The  faunas  of  lakes  Bouneville  and  Lahontan  at 
present  have  little  in  common.  Almost  nothing  is  known  of  the  Tertiary 
Lake  Idaho,  now  represented  by  lakes  Malheur,  Warner,  Goose,  etc. 

In  any  event,  whether  this  hypothetical  line  of  descent  be  true  or  not, 
the  fact  remains  that  nowhere  in  the  series  can  we  place  an  absolute  line 
of  separation  between  Salmo  mykisa  and  Sal  mo  gairdneri,  and  they  approach 
each  other  most  closely  in  southeastern  California,  and  in  the  Middle 
Columbia. 

We  arrange  the  subspecies  in  accordance  with  the  above  suggestions, 
leading  each  recognizable  variation,  for  the  time  being,  with  the  title  of 
subspecies.  Some  of  them,  as  macdonaldi  and  agua-bonita,  may  ultimately 
be  ranked  as  species,  on  account  of  their  local  isolation  and  consequently 
better  defined  characters,  while  others  may  prove  wholly  undefinable. 

It  is  not  unlikely,  that  when  the  waters  of  the  Northern  Hemisphere 
are  rally  explored,  it  will  be  found  that  all  the  black-spotted  trout  of 
America,  Europe,  and  Asia  are  forms  of  one  species,  for  which  the  oldest 
name  is  Salmo  trutta,  Linnaeus. 

The  various  subspecies  or  varieties  of  the  Salmo  mykiss  group  w  hioh  we 
are  able  to  distinguish  with  more  or  less  certainty  are  given  in  the  follow- 
ing analysis : 

a.  Black  spots  almost  as  numerous  on  the  head  as  on  the  posterior  part  of  body.    (Northwest- 
ern forms.) 
b.  Scales  usually  about  160  to  170. 

e.  Spots  rather  large,  profanely  scattered  and  irregular,  usually  none  on  the  belly. 
d.  Bed  marks  under  the  dentary  bones  always  present. 

MYKIK8;  clamkii;  lewisi,  779-779b. 

dd.  Red  marks  under  dentary  bones  obsolete  or  nearly  so.  oibbsii,  779c. 

ec.  Spots  rather  large,  sparsely  scattered,  some  present  on  the  belly  and  on  lower  side 

of  head;  adult  with  elongate  spots;  head  slender  and  conical.     Lake  Tahoe 

(Basin  of  Lake  Lahontan.)  hknshawi,  779d« 

bb.  Scales  larger,  usually  about  146;  spots  numerous  but  rather  small.    Great  Basin  (Lake 

Bonnerille  Basin.)  yiruinams,  779e. 

•a.  Black  spots  chiefly  placed  on  the  posterior  half  of  body.    Red  blotch  on  dentary  bones 

conspicuous.     (Southwestern  forms.) 

e.  Scales  not  very  small,  about  1G0;  spots  of  moderate  size.    (Rio  Grande.  Basin.) 

SPILUKUS,  779f. 

at.  Scales  rery  small,  about  180. 

/.  Spots  rather  large  ;  lower  fins  distinctly  red,  rarely  orange. 

g.  Spots  very  numerous;  a  red  lateral  band.     (Colorado  Basin.) 

PLEUEITICUS,  779g. 

gg.  8pots  less  numerous,  none  anteriorly.    (Lake  Waha,  Washington.) 

B0UVIKRI,  779b. 
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8ucki.it,  Ann.  Ljc.  Nat.  Hist.  N.  Y.,  tii,  1861,  308,  Puget  Sound.    (ColL 
nerly.  Cooper,  and  Suckle/.) 
Uoau,  GCxthik,  Cat.,  n,  117, 1866. 
row,  GCkthes,  Cat.,  ti,  119,  1866. 
'ricmula,  GCktiiee,  Cat,  vi,  120,  1866. 

veeuted  in  the  bead  waters  of  Snake  River,  Yellowstone  River,  and 
xi  River  by 

779b.  8AXM0  MYKISS  LKWISI  (Girard). 
(YmxLowsTomt  Tmorr;  Cut-thboatTbout.) 

lar  to  var.  clarkii  in  all  respects,  the  body  perhaps  a  little  more 
,  with  the  spots  encroaching  less  on  the  belly.  Scales  small,  145 to 
fod  throat  mark  always  present.  The  Snake  River  Basin  above  the 
>ne  Falls,  and  crossing  the  main  divide  of  the  Rocky  Mountains  at 
*cean  Pass  to  the  head  waters  of  the  Yellowstone,  thence  to  other 
ts  of  the  Upper  Missouri ;  common  in  all  suitable  waters.  Infested 
lowstone  Lake  by  great  numbers  of  a  parasitic  worm  ( Dibotk- 
rdiceps*,  Leidy ).  (Named  for  Captain  Meriwether  Lewie,  (1774-1809), 
of  the  noted  exploring  expedition  of  Lewis  &  Clark,  in  1803-6.) 

rwi,  GiEAmn,  Proc.  Ac.  Nat.  Sci.  Phila.,  185f>,  219,  Falls  of  Missouri  River.  (Coll. 
Is  *  Clark.) 

ruMhu,  Cope,  Hayden's  Geol.  Surr.  Moot.,  1871  (1872),  471,  locality  unknown,  prob- 
r  Yellowstone  River. 

resented  in  tributaries  of  the  Columbia  between  Shoshone  Falls 
e  Cascade  Range  by  the  variable  and  imperfectly  defined 

77tc.  SIXMO  MTYJSS  GIBB8I1  (Suckley). 

as  small,  usually  142  to  175  series.  No  red  below  lower  jaw;  no 
teeth.  To  this  form  are  provisionally  referred  the  variously  inter- 
:e  examples  from  the  streams  of  Idaho  and  Washington,  mentioned 
hert  and  Evermann  in  the  paragraph  quoted  on  page  489.  Similar 
tens  have  been  since  taken  by  Dr.  Gilbert  in  the  Dee  Chutes  and 
rivers,  and  by  Dr.  Evermann  in  Big  Payette  Lake,  Idaho.  It  seems 
he  prevailing  form  in  the  region  between  that  occupied  by  clarkii 
be  coast,  and  that  taken  by  lewisi  above  the  Shoshone  Falls, 
d  for  Dr.  George  Gibbs,  geologist  of  the  Northwest  Boundary  Com- 
n.) 

ippit<-h,  Guard,  Proc.  Ac.  Nat.  Sci.  Phila.,  vm,  1*56,  218,  Port  Dallas,  Oregon;  not 

tlCUAKPSOH. 

Mwri,  SrcKLET,  Ann.  Lye.  Nat.  Hist  N.  T  .  18->8,  Fort  Dallas;  (Type,  No.  W  ;  also  in 
cima  River,  John  Day's  River,  and  Boise  River,  and  at  The  Dalles:  Sicklst, 
logT.  Salmo,  141,  1*61  (1874). 

resented  in  western  Nevada  and  neighboring  parts  of  California  by 

77M.  SALMO  MYKISS  HE5SHAWI  tGill  A  Jordan). 

(Lakx  Tahoc  Teoit;  Tares ef.  Tbovt  ;  Silver  Taorr.) 
d  3f ;  depth  4.     D.  11 ;  A.  12 ;  scales  27-160-27  to  37-1&4-37 ;  usually 
i  a  longitudinal  series;    c<pca  50-60.     Body  elongate,  not  greatly 


a  fall  discussion  of  this  parasite  and  iu  relation  to  the  trout  of  Yellowstone  Lake 
"On  Two  Species  of  Larral  Dibothria  from  Yellowstone  National  Park,"  in  Boll.  U.  8. 
.,  u,  1889,  66-79,  plates  23-27. 
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Salmo  brtvioomda,  Sucklst,  Ann.  Lye  Nat.  Hist.  N.  Y.,  vn,  1861,  308,  Puget  Sound.    (Coll. 

Kennerly,  Cooper,  and  Suckley.) 
Salmo  ftellatut,  GCnther,  Gat.,  ti,  117,  1866. 
Salmo  aurora,  GtNTHKR,  Gat.,  vi,  119,  1866. 
Salmo  brevioauda,  GCntiier,  Gat.,  vi,  120,  1866. 

Represented  in  the  headwaters  of  Snake  River,  Yellowstone  River,  and 
Missouri  River  by 

779b.  SALMO  MTKISS  LEWISI  (Girard). 
(Yrllowstonk  Trout;  Cut-throat  Trout.) 

Similar  to  var.  clarkii  in  all  respects,  the  body  perhaps  a  little  more 
robust,  with  the  spots  encroaching  less  on  the  belly.  Scales  small,  145 to 
170.  Red  throat  mark  always  present.  The  Snake  River  Basin  above  the 
Shoshone  Falls,  and  crossing  the  main  divide  of  the  Rocky  Mountains  at 
Two-Ocean  Pass  to  the  head  waters  of  the  Yellowstone,  thence  to  other 
affluents  of  the  Upper  Missouri;  common  in  all  suitable  waters.  Infested 
in  Yellowstone  Lake  by  great  numbers  of  a  parasitic  worm  (Diboth- 
riumcordiceps*  ,Leidy).  (Named  for  Captain  Meriwether  Lewis,  (1774-1809), 
leader  of  the  noted  exploring  expedition  of  Lewis  &  Clark,  in  1803-6.) 

Solar  letritU,  Gibard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1850,  219,  Palls  of  Missouri  River.  (Coll. 
Lewis  ft  Clark.) 

Salmo  oarinahw,  Gopr,  Hayden's  Geol.  Surv.  Mout.,  1871  (1872),  471,  locality  unknown,  prob- 
ably Yellowstone  River. 

Represented  in  tributaries  of  the  Columbia  between  Shoshone  Falls 
and  the  Cascade  Range  by  the  variable  and  imperfectly  defined 

779c.  SALMO  MTKISS  GIBBSII  (Buckley). 

Scales  small,  usually  142  to  175  series.  No  red  below  lower  jaw ;  no 
hyoid  teeth.  To  this  form  are  provisionally  referred  the  variously  inter- 
mediate examples  from  the  streams  of  Idaho  and  Washington,  mentioned 
by  Gilbert  and  Evermann  in  the  paragraph  quoted  on  page  489.  Similar 
specimens  have  been  since  taken  by  Dr.  Gilbert  in  the  Des  Chutes  and 
other  rivers,  and  by  Dr.  Evermann  in  Big  Payette  Lake,  Idaho.  It  seems 
to  be  the  prevailing  form  in  the  region  between  that  occupied  by  clarkii 
near  the  coast,  and  that  taken  by  lcwini  above  the  Shoshone  Falls. 
(Named  for  Dr.  George  Gibbs,  geologist  of  the  Northwest  Boundary  Com- 
mission.) 

Furio  tmppiirh,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  vm,  1K56,  218,  Fort  Dallas,  Oregon;  not 

of  Richarubon. 
Salmo  gibbm,  St'CKLKY,  Ann.  Lye.  Nat.  Hint   N.  Y.,  1858,  Fort  Dallas;  (Type,  No.  940);  also  in 

Yakima  River,  John  Day's  River,  and  Boise  River,  and  at  The  Dalles:  Sucklky, 

Monogr.  Salmo,  141,  lwil  (1*74). 

Represented  in  western  Nevada  and  neighboring  parts  of  California  by 

779d.  SALMO  MY  KISS  HKNSHAWI  (Gill  A  Jordan). 
(Lark  Tahor  Trout  ;  Truckke  Trout;  Siltrr  Trout.) 

Head  3f ;  depth  1.  D.  11 ;  A.  12 ;  scales  27-160^27  to  37-184-37 ;  usually 
170  in  a  longitudinal  series ;    c<i.*ca  50-60.     Body  elongate,  not  greatly 


•  For  a  full  dinruMxion  of  this  paruxito  and  it«  relation  to  the  trout  or  Yellowstone  Lake  Roe 
Linton  ''On  Two  Spfriiw  <>f  Larval  DiU.thria  from  Yellowstone  National  Park,"  In.  BuYY. \i.^. 
Fish  Comm.,  ix,  18b9,  06-79,  plate*  23-27. 
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spread  open.  Color  dark-green  above,  belly  silvery ;  sides  with  a  broad 
ooppery  shade  covering  cheeks  and  opercles ;  sides  of  lower  jaw  yellowish ; 
Una  olivaceous,  a  little  reddish  below.  Orange  dashes  between  rami  of 
lower  jaw  moderately  conspicuous.  Back,  from  tip  of  snout  to  tail, 
closely  covered  with  large,  unequal  black  spots.  Spots  on  top  of  head 
and  nape  round ;  posteriorly  the  spots  rnn  together,  forming  variously 
shaped  markings,  usually  vertically  oblong;  these  may  be  regarded  as 
formed  of  three  or  four  spots  placed  in  a  series,  or  with  one  or  two  at  the 
aide  of  the  other;  the  longest  of  the  oblong  markings  are  not  quite  as 
long  as  eve.  Along  side  of  head  and  body  the  bpots  are  very  sparse, 
those  on  bead  round,  those  behind  vertically  oblong.  Belly  profusely 
ODTered  with  small  black  spots,  which  are  nearly  round ;  still  smaller 
round  spots  numerous  on  lower  jaw  ;  all  the  spots  on  caudal  peduncle 
vertically  oblong  or  curved.  Dorsal  and  caudal  densely  covered  with 
oblong  spots,  smaller  thau  those  on  the  body.  Anal  with  rather  numerous 
round  spots;  pectorals  and  ventrals  with  a  few  small  spots,  the  first  ray 
in  each  case  with  a  series  of  faint  small  spots ;  adipose  tin  spotted. 

(Named  for  Henry  W.  Henshaw,  naturalist  of  the  Geological  Survey 

west  of  the  100th  meridian,  who  discovered  the  species.) 


,  Gill  &  Joedax,  Man.  Vert.,  Ed.  2,  358, 1378,  Lake  Tahoe;  Jordan  A  Henshaw, 
B>pt.  Chief  Eng.,  Parts,  1878,  App.  NN,  1619,  plate  iv;  Jordan,  Proc.  U.  S.  Nat.  Mot.,  i, 
1878,  75;  Jordan  A  Gilbert,  Synopsis,  316, 1883. 

i,  Jordan  6  Henshaw,  Kept.  Chief  Engineers,  Part  3,  1878,  App.  NN.,  1618;  not 
of  Richardson. 

Represented  in  the  lakes  and  streams  of  the  Great  Basin  (Lake  Bonne- 
ville) by 

779e.  SaLHO  HTKIH8  V1BGINALI8  (Girard). 

(Trout  or  Utah  Lake.) 

Profusely  but  rather  finely  spotted,  the  spots  being  numerous  anteriorly 

as  well   as  posteriorly,  confined  to  the  hack  rather  than  to  the  tail. 

8cales  a  little  larger  than  in  other  forms,  140  to  150  in  lengthwise  series, 

anteriorly   less    crowded    than    in   spilarus  and    stomuis.     In    partially 

alkaline    or   milky   waters,    as   in    Utah    Lake,    this   form    reaches    a 

large  size — 8  to  12  pounds — and  is  very  pale  in  color,  the  dark  spots  few 

and  small,  mostly  confined  to  the  back.    Similar  variations  are  shown 

by  the  other  forms  of  trout  in  other  lakes.     Lakes  and  streams  west  of 

the   Wahsatch    range,  especially  in   Bear,   Provo,  Jordan,  and   Sevier 

rivers,  and  in  Utah  Lake;  locally  very  abundant  and  of  importance  as  a 

food-fish.     (virginalis,  like  a  virgin.) 

rwyMotit,  Girard,  Proc.  Ac  Nat.  Sci.  Phi  la.,  1856,  220,  Utah  Lake. 
utak,  8i'CKLEY,  Monogr.  Sal  mo,  136, 1861  (1K74),  Utah  Lake  ;  pale  specimens  from  the  lake. 
mpkim  virginali*,  Jobdan,  Bull.  U.  8.  Fi-h  Coram.,  ix,  1889,  14,  pi.  3,  fig.  9. 

Represented  in  the  Rio  Grande  Basin  by 

77W.  SALBO  MYKISS  SPILURU8  (Cope). 
(Rio  Gkandf.  Trout.) 

Head  3};  depth  4.  D.  11 ;  A.  10 ;  scales  37-160-37.  Head  heavy,  but  pro- 
portionately short,  its  upper  surface  considerably  decurved  ;  iuterorbital 
space  transversely  convex,  obtusely  carinated;  the  head  more  convex 
than  in  any  other  of  our  species.  Month  large,  maxillary  reaching 
past  eye.    Teeth  on  vomer  in  two  distinct  series.    Dorsal  fin  low  in 
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front,  high  behind,  the  laet  ray  Ml  IMS  |  Iho 

ray  of  the  anal  rather  long;  eeadal  wtth  to 

the  othere.    Profaeely  spotted ;  heek  ead  otdoi 

tho  epota  most  developed  posteriorly,  few  mm  Iho 

the  oaadel  end  adipose  fin ;  tides  with  pale 

Upper  Bio  Grande  end  eoathward  late  Iho 

abandant  in  mountain  etreaasm.    la  ell 

with  eobepeeiee  eirariffces,  osoapt  that  iho 

rlorty  end  the  number  la  a  kmgitediaaleeriee  to  lift  to 

ei#i,tall.) 

Ooes,  llajeio*B  OmL  ear*,  ■eat,  MR  (telB\ 


Jiimi,  eelL  V.  a.  rat  Oem,  n.  tea\  H,  at  * 
IUproeonted  In  the  Colorado  River  Beeia  by 


vita,  iauo  anuai  iraamcta 

(Ommam  nmeTserr.) 

Operele  abort,  4{  to  5  in  head.    Scales  email, 
typical  mgkim,  but  the  blaek  epote  ebJeiy 
of  the  body,  the  bead   nearly  Immaealate; 
lower  line  usually  red,  bat  somotie 
Bada  of  the  Colorado.    A  largo, 
timet  profusely  epeekled,  sometimes  with  largo 
with  etroog  golden  ehadee.    Abandaat  throaghoat 
and  in  all  clear  mountain  streams  throaghoat  Arisona ; 
the  Colorado  Chiquito  ■imiler  to  tboee  from  the  Eagle  and  the  Ui 
in  Colorado.    ( pleuritic* »,  from  r/ri-^n  t  side,  in  allaaioa  to  the  red  learn; 
band.) 

Stlm>  pUmntrm^  C*ru,  H»)  «!•&'•  4*«ol.  H«rv.  Moat,  llTI  |l«7Xi,  IT1.  hi 
River,  Wyoming. 
mjim  flimntm*;  J»ft|.*«(  Bull.  I'.  I*  Ft*  «'«4UB  ,  II,  USB,  l<  H-  *.  •*-  *> 

Represented  iu  Wehe  I«ake  by 


77te.  %ktMO  IIKIfW  aoi'f  »BI  (I 

Head  4;  depth  4} :  eye  1.  I).  10;  A.  11;  B.  13:  scale*  IT*  Mai 
illary  2\  in  head.  Si/e  •mmll.  Similar  to  $.  mvIim,  bet  with  dark  ay**) 
only  on  the  dorsal,  caudal,  end  adipose  fin.  and  on  the  tail  Whiad  fr«et 
of  enel,  where  the  upotn  ere  very  profuse,  smaller  than  papil.  Aatorwt 
regions  dusky-Mumh,  not  eilvery ;  red  blotch  on  inner  edge*  of  dealer? 
bonee  below  \ery  connptriioim.  Head  shorter  end  deeper  than  in  mpk*m* 
the  snout  shorter  and  hluntrr.  not  longer  then  eye.  Oprreie  and  pfe> 
opercle  le«»  rouvr\  than  in  m  «!■••.  Caudal  moderately  forked  X  wage 
larly  colonM  local  variety.  f<niml  in  Waha  I*ake,  Weebiagtoa.a 
lake  without  outlrt.      NanuM  for  Captain  llourier.t 

B*bm»  furpmrit*.,  *-■■  .«,    HiM-ifci.   in  J   ai-A.%  k  Ml»f«t.  tymfal*,  3|\  II 

Washington.    i«"«-M  <  »|  i   •  l.arlr*  Ifc-ixiir*-,  1"   s»  A.i 
8mim»  m^km  ±mn**\  Juan**,  Hull,  t  .  6.  I'wb  (««».,  i»t  IMO,  pi.  4,  if.  1* 
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Represented  in  the  Upper  Arkansas  and  South  Platte  rivers  by 

7701.  8ALM0  HTKISS  8T0MIA8  (Cop*). 
(Geien-bace  THOl'T.) 

Month  small ;  scales  small,  about  180.  A  small  black-spotted  trout, 
rarely  reaching  a  pound  in  weight,  close  to  var.  mykiss,  differing  mainly 
in  the  very  large  size  of  its  black  spots,  which  are  mainly  gathered  on  the 
posterior  half  of  the  body.  Back  deep  green,  sides  sometimes  red.  Flesh 
deep  red.  Head  waters  of  Arkansas  and  South  Platte  rivers,  in  brooks 
and  shallow  places  in  lakes ;  abundant.     (o-nyuaf,  big-mouthed.) 

Salmo  ttomiat,  Core,  Hayden's  Ueol.  Surf.   Wyom.  for  1870  (1871),  433,  South  Platte  River, 

locality  unknown.    (Coll.  Dr.  Hammond.) 
Sabmo  mtfkim  ttomum,  Jordan,  Bull.  U.  S.  Fish.  Conim.,  ix,  1889, 16,  pi.  1,  fig.  2. 

Represented  in  the  lakes  in  eastern  Colorado  by 

77*j.  8ALHO  MYK1S8  MACDONALM,  Jordan  A  Evermann. 

(Yki.low-fin  Thout.) 

Head  4;  depth  4}  too;  eye  5^;  snout  -H.  D.  12;  A.  11;  B.  10;  scales 
40-184-37,  125  pores.  Head  long,  compressed,  the  snout  moderately 
pointed;  mouth  rather  large,  the  maxillary  If  to  2  in  head;  hyoid  teeth 
present;  opercle  long,  4£  in  head,  its  margin  strongly  convex.  Allied  to 
subspecies  plcMriitcuf,  but  with  the  head  and  opercles  longer  and  the  color 
different.  Body  elongated,  compressed.  Gill  rakers  10+ 10.  Scales  small, 
regularly  placed.  Color  light  olive ;  a  broad  shade  of  lemon-yellow  along 
sides ;  lower  fins  bright  yellow ;  no  red  anywhere  except  the  "  cut-throat" 
dash  characteristic  of  Salmo  mykiss.  Body  posteriorly,  and  dorsal  and 
caudal  fin  profusely  speckled  with  small  pepper-like  dots,  smaller  than 
the  nostril ;  on  head  and  anterior  parts  few  or  none  of  these  spots  are 
present.  Flesh  pale.  A  very  handsome  trout,  abundant  on  gravelly  bot- 
toms in  Twin  Lakes,*  tributary  to  the  Arkansas  River  in  the  Saguache 
Range  near  Leadville,  Colorado ;  not  found  in  brooks.  It  reaches  a 
weight  of  nearly  9  pounds.  It  is  probably  descended  from  the  form 
called pleuriticusj  certainly  not  from  its  associate  stomias,  with  which  it  has 
very  little  in  common.  (Named  for  Col.  Marshall  McDonald,  United  States 
Fish  Commissioner.) 

Sabmo  myki**  mocdonaldi,  Jordan  &  Kvkrmann,  Proc.  U.  8.  Nat.  Mus.,  188U  (January  20,  1890), 
463,  Twin  Lakes,  Colorado  ;  (Tyi>c,  No.  417;i0.  Coll.  Geo.  B.  Fisher);  Jordan,  Bull. 
U.  S.  J1ah  Comm.,  ix,  1889,  11,  pi.  1,  flg.  1. 

780.  SALMO  (JAIRDXEBI,  Richardson. 
(Steeliikad;  Hardhkai>;  "Salmon  Trout.") 

We  retain  the  name  Salmo  gairdneri  for  the  large  sea  tront  of  the 
Pacific  Coast  and  their  derivatives;  forms  typically  with  moderate  or 
small  scales,  and  without  the  strongly-marked  red  dashes  at  the  throat 


•This  form  of  trout  occurs  in  company  with  subspecies  tiomuu,  but  in  Twin  Lakes,  the  two 
are  entirely  distinct,  the  habits,  size,  and  coloration  being  notably  different.  If  we  were  to  con- 
sider the  Arkansas  Basin  alone,  the  two  must  In*  ranked  as  distinct  aperies,  but  these  and  all 
other  American  trout  seem  to  be  connected  by  intergraJations.  Apparently  macdtmaldi  is  derived 
from  the  Colorado  Hirer  pfewrtficii*,  which  may  be  defended  from  *piluru»t  the  latter  in  turn  from 
AomMs,  rtrytnafo,  heiuhatci,  and  buuvieri  seem  to  have  sprung  directly  from  myftss. 

y.  x,  a, S3 
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which  mark  the  Cat-throat  serial  ef  treat,  er  < 
an  asaally  well  separated  from  s»yMstf  mi  the 
on  the  other.    There  is,  however,  a  etraafs 
aberrant  or  intermediate,  ooafeaiag  any 
The  following  analytical  key  ooatraota  the  t 


istesr  avail,  avemglsg  1M 
tag  lbs  esttqss  cnmmhm 
•tet;  might  ef  mkh  s<sh  ■  l»  a» 
tsKpoaa*.    Ostsiattea  sals,  wMi  few 

svsjsr,  *v*ra*ias  skoal  ISA 

;  eolpwUiie  wrjr  sllter/  sas  wfce 


Itopreosnted  in  large  riven  and  ostaarlss,  asps*  wily  Aw  the 
southward  to  Monterey,  by  the  aaadroawoo  fcm,  the  typsael 


78e.iAtao 


l 


a  13  or  11;  D.  11;  A.  12;  seals*  eeaally  aheat  lftVm\ 

from  Astoria  from  137  to  177  (aaealnoae  nannd  hy  Crams*  aai 
Otakl);  pyloric  ovce  42;  vertebra)  SB  +  SO.  Body  rather  stoat,  e»t  very 
deep  nmeially,  bat  with  the  caudal  pedaacle  tbUk.  Head  ewamsHeftivery 
short  and  rather  (lender,  in  the  females  small,  la  the  ailw  the  ja 
or  lens  prolonged ;  maxillary  rather  narrow,  the  entail  eye  nearly  »»-»»» 
middle;  lower  jaw  included:  upper  Jew  in  males  emarginate  at  tip 
at  Junction  of  preinaxillary.  Teeth  rather  small,  those  on  lb*  ««e*»r 
two  long,  alternating  series,  which  arc  aboat  as  long  as  taw  f  slit 
series.  Preopercle  rstker  wide,  with  the  lower  limb  short :  opercle 
erate.  Gill  raker*  short  and  thick,  8  +  12  (essentially  as  in  ewr«* 
species).  Yeutrsl  appendage  not  hslf  the  length  of  the  0  a.  Tail  w*a» 
squarely  truncate  in  the  ad  11  it,  Mime  what  emarginate  in  the  yoeag 
rather  pale.  Bone*  miirh  firmer  than  in  Oscersyaeeas.  Color  0I1* 
above:  sides  silvery  :  head,  back,  upper  fins,  and  tail  more  or 
covered  aith  hlark  spot*:  belly  unually  unspotted;  males  with 
beightene«l,  the  hack  greenish ;  1»oth  sexes  in  spring  witb  a  hrned  eWb  **« 
ored  lateral  hsnd.deep  rosy  rod  on  theopercles,  this  often  retained  t 
out  the  year;  film  nut  red:  no  red  on  the  membrane  of  lower  jaw. 
30  inches.  Coastwise  streams  from  Santa  Ynei  Mountai 
County,  California,  north wanl  to  British  Colombia,  wast  of  the  !* 
Nevada  aud  Cascade  Kange.  especially  ahnndant  in  the  L*»werCol«m 
ascending  the  Snake  Ki\er  aa  far  an  Auger  Kalis.  Also  eosaamesi  »i 
Russian  Kiver  and  Klamath  Itiver.  A  large  trout,  aboaading  in  tba 
mciths  of  the  n\rr%.  re»«'hni^  a  weight  of  20  pound*  or  more,  migrs 
tor>  like  the  salmon,  ami  ascending  rt%ers  fully  as  far.  tl  spawn* 
than  the  salmon,  m  early  spring  in  the  Snake  and  fSalssoa  nvers 
Idadoi,  snd  1*  found  in  the  loner  psrt*  of  the  rivers,  spent,  at  the 
the  spring  salmon  run.    It  is  then  nearly  unless  as  seed,  hat  1 
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times  it  is  similar  in  quality  to  other  tront.  Id  streams  where  it  is  resi- 
dent, it  rarely  exceeds  5  or  6  pounds.  Resident  forms  seem  to  pass  into 
>%  trident"  southward  and  should  be  carefully  oompared  with  the  latter; 
northward  into  "  kamloops"  while  in  the  Lower  Snake  River  it  seems  to 
intergrade  with  mylciss,  through  the  form  called  gibbeii.  In  the  Lower 
Colombia,  according  to  Dr.  Gilbert,  it  is  well  separated  from  mykisa  on  the 
one  hand  and  from  the  non-migratory  S.  trident  masoni  on  the  other.  Both 
young  and  old  are  there  well  separated  from  irideus.  (Named  for  Dr. 
Oairdner,  its  discoverer,  an  employee  of  the  Hudson  Bay  Company  at  Fort 
Vancouver,  mentioned  by  Richardson  as  an  able  and  promising  young 
naturalist.) 

Sabmo  fatrdntri,  Richaedsost,  Fanna  Bo r. -Amor.,  m,  221,  1836,  Columbia  River  at  Port 

Vancouver;  SrcKLST,  Monogr.  8almo,  114,  1861  (1874);  GCnthkk,  Cat.,  n,  118,  1866. 
Bttma  tnutcattu,  8rc»Lrr,  Ann.  Lye  Nat  Hist.  N.  Y.,3, 1868,  New  Dungeneas,  Straita  of 

Fuca  ;  GCmtm*,  Cat.,  n,  122, 1866. 
fW*>  oarvro,  Gibabd,  Proc.  Ac.  Nat.  Sci.  Phila.,  1856,  218 ;  Gibard,  Pac.  B.  B.  Sort.,  x,  308,  pL 

68,  1866,  Aatoria,  Oregon.    (Coll.  Trowbridge.) 
ftrfo aevtoryi,  Gieabo,  Proc. Ac. Nat. 8cl. Phila.,  1858,  224,  Klamath  River;  specimen  with 

•cales,  36-146-33. 
gairdmrri,  Gieaed,  Pac  B.  B.  Snnr.,  X,  313,  1858. 
purjmrahu,  GC MTHKR,  Oat.,  VI.  116,  1866. 


Represented  in  the  lakes  of  British  Columbia  and  northern  Wash- 
ington by 

780a,  8ALH0  GAIBDNERI  KAMLOOPS  (Jordan). 

(Kamloops  Trout;  Stit-tsb.) 

Head  4* ;  depth  41;  eye4f  D.  11;  A.  11  or  12;  scales  30-135  to  146-26, 
65  scales  before  the  dorsal.  Body  elongate,  somewhat  compressed,  the 
maxillary  extending  beyond  the  eye,  its  length  not  quite  half  the  head; 
snont  slightly  rounded  in  profile,  the  profile  regularly  ascending ;  eye 
large,  about  as  long  as  snout ;  teeth  moderate,  some  of  those  in  the 
outer  row  in  each  jaw  moderately  enlarged  ;  opercles  striate,  not  much 
produced  backward;  branchiostegal  rays  11  on  each  side;  dorsal  fin 
rather  low,  its  longest  ray  slightly  greater  than  the  base  of  the  fin,  1}  in 
head ;  anal  fin  rather  larger  than  usual  in  trout,  its  outline  slightly  con- 
cave, its  longest  ray  greater  than  the  base  of  the  fin  and  a  little  more 
than  half  head;  adipose  fin  moderate;  caudal  fin  rather  broad,  distinctly 
forked,  its  outer  rays  about  twice  inner ;  pectoral  fins  rather  long,  11  in 
head ;  ventrals  moderate,  If  in  head ;  gill  rakers  comparatively  short  and 
few  in  number,  about  6+12  or  11.  Coloration  dark  olive  above, 
bright  silvery  below,  the  silvery  color  extending  some  distance  below  the 
lateral  line  where  it  ends  abruptly ;  when  fresh,  the  middle  of  the  sides  in 
both  specimens  was  occupied  by  a  broad  band  of  bright  light-rose  pink, 
covering  about  one-third  of  the  total  depth  of  the  fish ;  back  above 
with  small  black  spots  about  the  size  of  pin  heads  irregularly  scattered 
and  somewhat  more  numerous  posteriorly;  a  very  few  faint  spots  on 
upper  part  of  head ;  dorsal  and  caudal  fins  rather  closely  covered  with 
small  black  spots  similar  to  those  on  back  but  more  distinct ;  a  few  spots 
on  the  adipose  fin,  which  is  edged  with  blackish ;  lower  fins  plain ;  the 
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upper  border  of  iho  peotoral  dueky ;  a 
middle  rays  of  the  anal ;  veutrele  entirely  plate. 
Inches.    Kamloopa  Lake,  Okanogan  Lake,  " 
lakoi  tributary  to  Fraeer  Elror  or  to  ike  Upas*? 
abundant ;  a  fine  large  trout,  slender  and  graeafal, 
appearanee  from  Ike  ordinary  "  Btoalbend,1*  mil  net 
teobnleal  ekaraoter  of  any  Importanee,  and 
with  the  Utter. 


Joesaa.  Pier.  U.  ■.  Hal.  Hut,  Ism, 

Cryp^aVMna  Qo».  a.c  limn,) 


181.  aaUM  unm» 

(tAtmw  Taorr;  Osasr  aUeus  Teen.) 


Head 4 ;  deptk  8| ;  eye 5.  D.  11;  A.  10; 
etderably.  Body  comparatively  abort  and  deep, 
elongate  In  males  tban  in  females.  Head  abort,  oonves,  ebaoaoly  latent 
above.  Mouth  smaller  tban  in  otuer  spsoisa,  tbe  ratfcar 
aearealy  reaeking  beyond  eye,  exospt  In  eld  mslss.  Eye 
otber  opeelea.  Vomerine  teetk  In  two  Irragalar  settee, 
erate;  eaadal  fln  distinctly,  tkongk  not  strongly  forked, 
abore,  tbe  sides  silvery ;  usually  every wkere  above  profanely  bat  ftrrec 
ularly  spot  toil ,  the  spots  extending  on  tbe  sides  and  on  tbe  vertical  iae. 
spots  on  caudal  small ;  belly  nearly  plain ;  sea- run  specimen  ■  nearly  elate 
silvery ;  with  red  lateral  hand  and  blotches.  Weight  f  to  S3  po«a4* 
Mo  tin  tain  streams  of  the  Paciflo  Coant;  the  typical  form  fonnd  1a  iW 
brooks  of  tbe  Coast  Kange  in  California,  from  tbe  Klamatk  stiver  to  iae 
8an  Luis  Key.  Abuudaut  aud  variable,  probably  entering  the  sen*  aa4 
perhaps  growing  larger  there,  becoming  a  "Salmon  Trout." 

This  form  differ*  from  Sal  mo  ytiirlmrri  chiefly  iu  tbe  larger  sralee*  Oleet 
character*  arc  it*  auinll  *i/e  and  brighter  colors :  both  sexee  with  »n4 
lateral  ham!.  It  in  »ul»ject  to  large  local  variations,  some  u(  tbeee  land- 
locked  iu  |icciiliar  hrook*.  <r.  g.,  I'urist ma  Creek  in  flan  Mat**  County. 
California,  when*  the  imliviilnal*  are  small  and  brightly  colored,  pvpav 
larly  regarded  a*  dintinct  specie*).  It*  range  extend*  frum  tbe  eeaet  ef 
Washington  nonthward  to  San  I>iego  County.  California  <Km> 
Bey).  It  is  thought  hy  some  siiglcrs  that  tbe  young  flabee 
the  brooks  from  s|»swu  of  yainlmrri  remain  in  mountain  streams  for 
from  six  months  to  three*  \ cam,  going  down  to  tbe  sea  with  tbe  high 
water*  of  spring,  after  mhirh  they  return  to  spawn  aa  typical  tawsWrv 
Those  which  an*  landlocked  or  do  not  deecend  remain  iridw  all  theaf 
lives.  Ah  sgam&t  thin  \  iew  we  have  the  fact  that  to  tbe  northward 
and  gainlmrri  are  a! way*  <li»t iii^umtiable  aud  the  scales  in  eetreWn 
alwa\ssmaller  than  in  t\]m-al  rainbow  trout.     (iriaVaa,  tain  bow -I  ike.) 

Mm-.  irkf^M,  iin»  %•,  pr  -    ««i    .\f    Nat   M..  \*\\  *.  Saa  Leaa4re  Creek. 

County.  California.  J  -an*  A  •  ;ili<r«t>  StajaM,  312,  la  put.  ISVL 
«•!•»  nnU«.  Ar  aia.  I'rve.  C»i  Ar.  Nn  tin .  i*«.  u.  Martinet,  Callfsrsaa, 
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The  following  analytical  key  will  assist  in  the  identification  of  the 
varieties  of  Salmo  trident,  which  we  are  at  present  disposed  to  recognize: 

«»  8calea  well  imbricated;  upper  ray  of  pectoral  usually  more  or  lees  spotted. 

b.  Scales  comparatively  large,  in  ISO  to  150  series;  sides  profusely  spotted,  both  anteriorly 
and  posteriorly,  especially  above  the  reddish  lateral  band. 
c  Scales  decidedly  large,  in  1 20  to  130  series.    Body  elongate;  no  red  under  the  throat; 
eye  large;  anal  rays  1 1  or  12.   Brook  forms  mostly  of  small  size;  sea-run  examples 
occasionally  large;  confined  to  the  streams  of  the  Coast  Range. 
d.  Mouth  moderate;  coastwise  streams  of  California.  ihidkub,  781. 

d&.  Mouth  very  small;  coastwise  streams  of  Oregon  and  Washington. 

masoni,  781a. 

ee.  Scales  medium,  in  about  140  series.     Body  rather  deep;  eye  comparatively  small; 

anal  rays  10  or  11.    Coloration  dark,  usually  with  mauy  spots;  a  small  dash  of 

red  usually  present  at  the  throat.    Sixe  medium,  weight  2  to  8  pounds.  Streams 

of  Upper  Sacramento  Basin,  not  running  down  to  the  sea.  Shasta,  781b. 

bb.  Scales  small,  in  150  to  185  series;  sixe  large. 

e.  Back  profusely  spotted,  anteriorly  as  well  as  posteriorly ;  some  red  under  lower  jaw. 
Kern  River,  California.  oilbkbti,  781c. 

ee.  Back  with  the  spots  chiefly  posteriorly;  no  red  under  the  lower  jaw.    Upper  Sacra- 
mento Basin.  tnroNKi,  781d. 
•a.  8cales  very  small  and  not  well  imbricated,  in  about  175  transverse  series.    Belly,  lower 
fins,  and  lateral  band  yellow;  ventrals  edged  with  pale;  upper  ray  of  pectoral  unspot- 
ted; black  spots  numerous.    A  small  form  found  in  the  head  waters  of  Kern  River. 

AOUA-BONITA,  781e. 

781a.  8ALM0  IBIDEU8  MASONI  (Suckley). 
(Brook  Teout  or  Wbtim  Orkqon.) 

The  common  brook  trout  of  the  tributaries  of  the  lower  Colombia  and 
of  coastwise  streams  of  Oregon  and  Washington  is  very  similar  to  the 
typical  iridena  and  is  readily  distinguished  from  its  associates,  gairdneri 
and  my  kiss,  by  its  large  scales.  Compared  with  mykiss,  it  is  less  slender, 
the  snout  more  rounded ;  there  is  no  red  between  branches  of  lower  jaw; 
there  are  no  hyoid  teeth,  the  maxillary  is  broader  and  shorter,  the  opercle 
more  evenly  convex,  and  there  are  fewer  spots  below  the  lateral  line ;  the 
red  markings  on  sides  usually  coalesce  into  a  red  band.  Scales  120-20  to 
130-22.  Size  small,  rarely  weighing  a  pound.  Puget  Sound  to  southern 
Oregon,  in  streams  of  the  Coast  Range  ;  locally  abundant.  Apparently 
merging  into  the  ordinary  irideus  southward,  if  indeed  the  two  forms  are 
distinguishable.  We  know  of  no  diagnostic  character,  but  further  com- 
parison is  needed.  ("  Named  in  honor  of  my  good  friend  Governor  Charles 
H.  Mason  of  Washington  Territory,  who  has  so  frequently  aided  me  in 
adding  to  my  collections  specimens  of  great  interest  and  value  in  various 
branches  of  natural  history." — Suckley.) 

Fbrio  ciarhii,  G I  BARD,  Proc.  Ac.  Nat.  Set.  Phi  la.,  1866,  219;  not  of  RiCHAEMON. 
Sebmo  mammi,  Sucklst,  Pac  R.  R.  Surv.,  xu,  part  2,  345,  1860,  Cathlapootl  River.     (Coll. 
Capt.  Geo.  B.  McClelian.*) 


•  "  I  obtained  this  species  at  the  Cathlapootl  River,  Aug.  2, 1863,  and  am  indebted  for  it  to  the 
skill  of  Capt.  Geo.  B.  McClelian,  as  he  took  it  with  the  artificial  fly  at  a  time  when  they  did 
not  readily  bite  at  any  bait,"— flbcfcfcy. 


502  Bulletin  47,  United  States  National  Museum. 


Represented  in  the  upper  Sacramento  and  its  tributaries,  and  probably 
in  most  of  the  eastern  tributaries  of  the  Sacramento  and  San  Joaquin,  by 

781b.  8ALMO  IRIDEUS  8  HAST  A  (Jordan). 
(McCloud  River  Rainbow  Trout.) 

Head  4  ;  depth  3£  ;  D.  11 ;  A.  11 ;  scales  20  to  24-145-20,  65  before  dor- 
sal. Body  comparatively  short  and  deep,  compressed,  varying  consider- 
ably, and  much  more  elongate  in  the  males  than  in  the  females.  Head 
short,  convex,  obtusely  ridged  above.  Mouth  smaller  than  in  most  other 
forms  of  the  genus,  the  rather  broad  maxillary  scarcely  reaching  beyond 
eye  except  in  old  males;  maxillary  If  in  head  in  males,  2  in  females. 
Eye  larger  than  in  typical  gairdneri,  5  in  head.  Vomerine  teeth  in  two 
irregular  series.  Dorsal  fin  moderate  ;  caudal  fin  distinctly  though  not 
strongly  forked,  more  deeply  incised  than  in  typical  mykUs;  pectoral  1J- 
to  If  in  head.  Scales  comparatively  large.  Coloration  bluish  above,  the 
sides  silvery ;  everywhere  above  profusely  but  irregularly  spotted,  the 
spots  extending  on  the  sides  and  on  the  vertical  fins ;  head  well  spotted ; 
dorsal,  caudal,  and  usually  upper  ray  of  pectoral  spotted;  spots  on  cau- 
dal small ;  belly  nearly  plain  ;  fins  usually  not  red ;  almost  always  a  dash 
of  red  between  branches  of  lower  jaw ;  males  and  usually  females  also 
with  red  lateral  band  and  blotches ;  much  red  on  cheeks  and  opercles ; 
belly  partly  red  in  males.  Length  10  to  30  inches.  Weight  2  to  8  pounds. 
Streams  of  the  Sierra  Nevada,  from  Mount  Shasta  southward,  best  known 
from  McCloud  River;  the  limits  of  its  range  not  well  known ;  abundant, 
and  subject  to  many  variations ;  also  introduced  into  Trnckee  River  and 
into  many  eastern  streams,  this  form  being  the  usual  " Rainbow  Trout" 
of  fish-culturists.     (Named  for  Mount  Shasta.) 

Salmo  irideu»t  or  Rainbow  Trout  of  most  writers  and  especially  of  flsh-cultnriflts;  not  Bahmo 

iridm*%  Gibbons,  which  is  baaed  on  coastwise  specimens. 
Salmo  gairdneri  thastn,  Jordan,  Thirteenth   Biennial  Rept.  Fish  Comm.  California,  1894,  142, 

with  plate,  McCloud  River,  at  Baird,  Shasta  County,  California.    (Type,  No.  903, 

L.  8.  Jr.  Univ.  Muh.    Coll.  Stone.) 

Represented  in  the  lower  waters  of  Kern  River  on  the  west  slope  of 
the  Sierra  Nevada  by 

781c.  SALMO  IRIDEUS  GILBERTI  (Jordan). 
(Kern  River  Trout.) 

Entirely  similar  to  the  McCloud  River  Trout,  except  that  the  scales  are 
smaller,  as  small  as  in  typical  my  hiss,  in  about  165  transverse  series.  The 
body  is  robust,  the  mouth  moderate ;  back  and  sides  profusely  spotted ; 
old  specimens  with  more  or  less  orange  between  the  branches  of  the  lower 
jaw,  this  mark  faint  or  wanting  in  the  young.  Upper  ray  of  pectoral 
spotted.  Kern  River,  California,  abundant  in  the  river  channels,  below 
the  waters  inhabited  by  subspecies  agua-bonita.  Large,  reaching  a  weight 
of  8  pounds.  Our  specimens  from  south  fork  of  Kern  River,  at  Soda 
Springs,  California.  (Named  for  its  discoverer,  Dr.  Charles  Henry 
Gilbert.) 

Balmo  gairdneri  gilberti,  Jordan,  Thirteenth  Biennial  Rept.  Fish  Comm.  California,  1894,  143, 
with  plate,  South  Fork  of  Kern  River  at  Soda  Springs,  California.  (Type,  No. 
1511,  L.  &  Jr.  Univ.  Mu*.    Coll.  Gilbert.) 
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In  the  Sacramento  River  is  occasionally  taken 

7814.  SALVO  IBIDEU8  8TOXEI  (Jordan). 
(Nibotu  Tboct;  No-shkb  Teout.) 

Anal  rays  11.  Depth  4  in  length.  Pectoral  \\  in  head.  Eye  large,  4| 
in  head.  Maxillary  2-jV  Distinguished  by  its  small  scales,  the  number 
of  scales  in  a  longitudinal  series  being  about  155,  82  before  dorsal,  where 
they  are  small  and  embedded,  25  above  lateral  line.  Teeth  fewer  and 
smaller  than  in  var.  shasta,  those  on  the  vomer  in  a  single  zigzag  series. 
Axillary  scale  of  ventral  small.  Upper  parts  plain  greenish;  spots  few, 
and  confined  chiefly  to  posterior  part  of  body ;  spots  small  and  sparse 
on  dorsal,  adipose  fin,  and  caudal ;  a  red  lateral  band  usually  distinct ; 
cheeks  and  opercles  with  red ;  no  red  between  branches  of  lower  jaw. 
Described  from  a  specimen  14  inches  in  length,  collected  by  Livingston 
Stone  in  McCloud  River  at  Baird,  California.  This  form  is  well  known 
to  Indians  and  to  fishermen  on  the  Upper  Sacramento.  According  to 
Mr.  Stone,  the  Indian  fishermen  say  that  it  is  abundant  in  the  McCloud 
River,  about  8  miles  above  Baird.  They  are  larger  in  size  than  the 
ordinary  irideus,  one  having  been  taken  weighing  12  pounds.  A  second 
specimen  is  deeper  in  color,  the  red  lateral  band  very  distinct  (female 
taken  in  May).  The  scales  rather  larger  (140)  and  irregularly  placed. 
(Named  for  its  discoverer,  Livingston  Stone,  Superintendent  of  the 
United  States  Fish  Hatchery  at  Baird,  in  recognition  of  his  valuable  ser- 
vices in  the  propagation  of  salmon  and  trout.) 

Satmo  gatrdneri  itonei,  Jordan,  Thirteenth  Biennial  Kept.  Gal.  Fish  Comm.,  1894,  142,  with 
plate,  McCloud  River  at  Baird,  California.  (Type,  No.  900,  L.  8.  Jr.  Univ.  Mm. 
Coll.  Stone.) 

Represented  in  the  mountain  streams  of  the  Sierra  Nevada,  on  the  west 
slope  of  Mount  Whitney,  by 

781e.  SALMO  IR1DEUS  AGUA-BONITA  (Jordan). 
(Golden  Taorror  Mount  Whitney.) 

Head  & ;  depth  4*.  D.  12;  A.  10 ;  scales  in  160  to  180  rows,  123  pores. 
Body  formed  as  usual.  Head  rather  long,  bluntish  at  tip ;  mouth  moder- 
ate, the  maxillary  extending  a  little  beyond  the  eye,  1£  in  head;  hyoid 
teeth  not  evident ;  opercle  moderate ;  postorbital  bone  very  small,  its 
greatest  length  4&  in  head ;  its  posterior  margin  moderately  convex  ;  eye 
4|  in  head  ;  snout  4£  ;  gill  rakers  not  very  short,  10  +  11.  Scales  extremely 
small,  round,  not  imbricated,  siflaller  than  in  other  forms  of  Salmo. 
Fins  moderate ;  the  anal  high;  the  caudal  moderately  emarginate;  pec- 
toral If  in  head;  ventral  2;  caudal  ljf.  Olive  above;  sides  and  belly 
light  golden,  always  showing  the  dark  cross  shades  of  immature  trout; 
middle  of  sides  along  lateral  line  with  a  deep  scarlet  lateral  stripe, 
broadest  under  the  dorsal,  where  it  is  about  as  wide  as  eye,  thence  nar- 
rowing to  either  end  and  not  reaching  either  head  or  caudal;  middle 
line  of  belly  with  a  broad  scarlet  band,  extending  from  chin  to  anal  fin, 
equally  bright  all  the  way ;  a  fainter  shade  along  lower  side  from  anal  fin 
to  tip  of  caudal;  no  crimson  dash  at  throat  between  branches  of  lower 
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and  jaws  proportionately  lengthened  and  pointed.  Maxillary  nearly  half 
the  leugth  of  the  head;  interorbital  space  nearly  one-fourth;  teeth  very 
strong.  Caudal  fin  well  forked ;  adipose  fin  small.  General  coloration 
dark  gray,  sometimes  pale,  sometimes  almost  black;  everywhere  with 
rounded  paler  spots,  which  are  often  reddish  tinged ;  head  usually  verniio- 
alate  above ;  dorsal  and  caudal  reticulate  with  darker.  Length  36  inches. 
Reaches  weight  of  60  to  100  pounds,  averaging  about  17.  Great  Lake 
region  and  lakes  of  northern  New  York,  New  Hampshire,  and  Maine,  the 
head  waters  of  the  Columbia  and  Fraser  rivers,  streams  of  Vancouver  Island , 
and  north  to  the  Arctic  Circle,  said  not  to  enter  tidal  waters ;  very  abund- 
ant in  the  larger  bodies  of  water ;  varying  in  form  and  color  in  the  different 
lakes ;  specimens  from  Lac  des  Neiges,  Canada,  said  to  be  almost  black 
(Garman),  others  variously  paler  and  gray.  Some  in  smaller  lakes  short 
and  deep  in  body.    (An  Indian  name.) 

JTi—  ■fmifc  So/mo*,  Pennant,  Arctic  Zoology,  Introd.,  101, 1792,  Hudson  Bay. 

Sahmo  uameynuh,  Walbaim,  Artedi  Pi»cium,68, 1792,  Hudson  Bay;  bated  on  the  Nunarcush 

Salmon  of  Pennant;  GCnthkr,  Cat.,  vi,  123,  1866,  and  of  authors  generally. 
Smbmo  palHHut,  Rafinksque,  Amer.  Monthly  Mag.,  December,  1817, 120,  Lake  Champlain 
Sahmo  mmrtkptiiuia,  Mitch  ill,  Journ.  Ac  Nat.  Set  Phi  la.,  1818,  410,  Sault  Ste.  Marie. 
Sahmo  koodii,  Richardson,  App.  Rom's  Voyage,  lv'iii,  1835,  in  part ;  specimen  from  Boothia 

Felix;  Richardson,  Fauna  Bor.-Amer.,  in,  174,  1836,  Mingan  River, 
coa/ai*,  Dk  Kay,  N.  T.  Fauna:  Fishes,'238, 1842,  Louis  Lake,  Hamilton  County,  New 

York;  Silver  Lake,  Pennsylvania. 

fmmutricu^  Pbe*cott,  Am.  Journ.  Sci.  Arts,  1851,  Yol.  xi,  340,  Lake  Winnipiseogee, 

New  Hampshire, 
fiafcno  forno,  Hamlin,  The  Togue,  in  Holmbs,  2d  Annual  Report  Maine  Fish  Gomm.,  1862, 109, 

Lakes  of  Maine. 
Bobmo  odirtmrtocu*,  Nohbis,  American  Angler's  Book,  255, 1865,  Adirondack  Lakes. 
Bmlmo  mcoirwf,  GCnthkb,  Cat.,  vi,  123,  1866;  not  of  Agassis. 
SahWunu  namm/auk,  Jordan  A  Gilbert,  Synopsis,  317,  1883. 

Represented  in  Lake  Superior  by 

782a.  CB1STIYOMEB  NAHAYCC8H  8ISCOWET  (Agassis). 

(SlSCOWET.) 

Scales  ratber  small,  about  175  in  the  lateral  line.  Body  short  and  deep, 
oovered  with  thick  skin,  there  being  an  excessive  tendency  to  the  devel- 
opment of  fatty  tinsue.  Head  very  short  and  deep,  its  upper  surface 
broad  and  short,  covered  by  a  skin  so  thick  as  to  completely  hide  the 
bones;  no  distinct  median  carina.  Mouth  very  large,  its  gape  narrower 
than  iu  C.  namaycunh .  Teeth  weaker  than  in  C.  namaycush ;  supplemental 
bone  also  shorter  and  broader.  Maxillary  a  little  more  than  half  the 
length  of  the  head.  Caudal  fin  well  forked.  Coloration  as  in  C.  namay- 
cushy  but  usually  paler ;  fin  rays  the  same.  Lake  Superior ;  abundant, 
but  not  yet  found  elsewhere.  Very  close  to  the  preceding,  but  differing 
in  the  shortness  and  breadth  of  the  bones  of  the  head  and  in  the  extreme 
fatness  of  the  flesh.  It  is  probably  a  local  variety  rather  than  a  distinct 
species.    (An  Indian  name,  probably  from  the  same  root  as  Cisco.) 

Bahno  tkcmtft,  Aoassiz,  Lake  8u]>erior,  333,  1850,  Lake  Superior. 

Balmo  mkkawitx,  Aoamsiz,  in  Herbert,  Frank  Forester's  Fish  and  Fishing,  112,  with  plate,  1850, 

Lake  Superior 
Balmo  irafcsw,  Bababto.v,  Rept.  Fisheries  Canada,  bake  Superior;  reference  uncertain. 
flaJisfswM  aosMycMft  mmxhc*,  Jobdajt  A  Gilbert,  Synopsis,  318, 1883. 
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2tf.  SALVELINUS  (Nilsson)  Richardson. 

(Charrs.) 

So/vefmi,  N1L8SOK,  Prodr.  Icbth.  Scand.,  7,  1832,  (alpimu);  (group  name). 
Salvelinus,  Richardson,  Fauna  Bor.-Amor.,  in,  169, 1836,  (alpintut);  after  Niumm. 
Baione,  DkKay,  N.  Y.  Fauna:  Fishes,  244,  1842,  (Jontinalis). 
Umbla,  Rapp,  Fiscbe  Bodensee,  32,  1854,  (umbla  =  alpittug). 

Body  moderately  elongate.  Mouth  large  or  small.  Teeth  of  jaws, 
palatines,  and  tongue  essentially  as  in  Salmo,  the  hyoid  patch  present  or 
not.  Vomer  boat-shaped,  the  shaft  much  depressed,  without  raised  crest, 
with  teeth  on  the  head  of  the  bone  and  none  on  shaft.  Scales  very  small, 
200  to  250  in  a  lengthwise  series.  Fins  moderate,  the  caudal  forked  in  the 
young,  truncate  in  some  species  in  the  adult.  Sexual  peculiarities  not 
strongly  marked,  the  males  with  the  premaxillaries  enlarged  and  a  fleshy 
projection  at  the  tip  of  the  lower  jaw.  Coloration  dark,  with  round, 
crimson  spots,  the  lower  fins  sometimes  with  marginal  bands  of  black, 
reddish,  and  pale.  Species  numerous  in  the  clear  streams  and  lakes  of 
the  northern  parts  of  both  continents,  sometimes  descending  to  the  sea, 
where  they  lose  their  variegated  colors  and  become  nearly  plain  and  sil- 
very. The  members  of  this  genus  are  by  far  the  most  active  and  hand- 
some of  the  trout,  and  live  in  the  coldest,  clearest,  and  most  secluded 
waters.  "  No  higher  praise  can  be  given  to  a  Salmonoid  than  to  say,  it 
is  a  charr."  (Salvdinus,  an  old  name  of  thecharr;  from  the  same  root 
as  Salbling  or  Saibling. ) 

a.  Back  unspotted,  strongly  marbled  with  dark  olive  or  black;  dorsal  and  caudal  fins  mottled; 
body  rather  stout,  the  head  heavy;  gill  rake  re  small,  6  + 11,  not  curled. 

rONTINALIS,  783. 
aa.  Back  not  marbled  with  darker. 

b.  Back  with  red  spots,  like  those  on  the  sides,  but  smaller  and  usually  paler;  mouth  large, 

the  muxillury  reaching  Iwyoud  eye;  gill  rakers  8   |-  12.  MAUfA,  784. 

bb.  Back  unspotted,  the  red  spots  confined  to  the  sides;  maxillary  usually  not  reaching 

beyond  eye. 

c.  Gill  rakers  numerous,  6  -f  12  to  16;   head  rather  large,  4  to  4%  in  length;  body 

rather  stout;  belly  orange  in  breeding  season.  alpinvs,  785. 

cc.  QUI  rakers  fewer,  6  -f- 11,  small;  head  small,  4%  to  5  in  length;  body  slender. 

oquama,  786. 

783.  SALVELINUS  FONT1NAL18  (Mitchill). 

(BttooK  Tbout;  Speckled  Trout.) 

Head  4*;  depth  4*.  D.  10;  A.  9;  scales  37-230-30;  gill  rakers  about 
6  +  11.  Body  oblong,  moderately  compressed,  not  much  elevated.  Head 
large,  bnt  not  very  long,  the  snout  bluntish,  the  interorbital  space  rather 
broad.  Mouth  large,  the  maxillary  reaching  more  or  less  beyond  the  eye. 
Eye  large,  usually  somewhat  above  the  line  of  the  axis  of  the  body. 
Caudal  fin  slightly  lunate  in  the  adult,  forked  in  the  young;  adipose  fin 
small;  pectoral  and  ventral  fins  not  especially  elongate.  Red  spots  on 
the  sides  rather  smaller  than  the  pupil;  back  mostly  without  spots,  more 
or  less  barred  or  mottled  with  dark  olive  or  black;  dorsal  and  caudal  fins 
mottled  or  barred  with  darker;  lower  fins  dusky,  with  a  pale, usually 
orange,  band  anteriorly,  followed  by  a  darker  one;  belly  in  the  males 
often  more  or  less  red ;  sea-run  individuals  (the  Canadian  "  Salmon  Trout") 
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a\re  often  nearly  plain  bright  silvery.  Many  local  varieties  distinguished 
by  shades  of  color,  also  occur.  Length  18  inches  or  less.  The  best  known 
of  onr  charrs,  abounding  in  all  clear,  oold  streams  from  Blaine  to  the 
Saskatchewan  and  northward  to  Labrador,  southward  in  the  Alleghanies 
to  the  head  waters  of  the  Savannah,  Chattahoochee,  Catawba,  and  French 
Broad;  largely  introduced  into  western  streams  but  Dot  native  west  of 
the  Mississippi,     (fontinalis,  living  in  springs.) 

faalawias,  Mitch  ill,  Trans.  Lit.  and  Phil.Soc.  N.  Y.,  i,  1816,  436,  near  New  York  City; 
diss*— imrit,  lUrunttQUK,  Ich.  Oh.,  44,  1820,  Brooks  falling  into  the  Alleghany  and 
af  onongahela  rivers. 

wom,  lUriNBSQui,  Icb.  Oh.,  45,  1820,  near  the  Laurel  Hills,  Pennsylvania; 
GOvmm,  Cat,  yi,  152, 1866,  and  of  nearly  all  early  authors. 

■Wnm'i,  Hamilton  Smith,  in  Griffith's  Cuvier,  x,  474, 1834,  Canada ;  dots  blood  red, 
"in  a  white  circular  spot." 
ammo*,  Richaemoh,  Ross  Voyage,  App.  ltiii,  1835,  and  Fauna  Bor.-Amer.,  in.  173, 1836, 
Fort  Bnterpriae,  Pine  Island  Lake,  etc.; based  in  part  on  namaycuth. 

kvJoAu,  •  H.  B.  Storks,  Boat.  Journ.  Nat.  Hist.,  vi,  1851),  361,  Lower  St.  Lawrence ; 
(Canadian  "Salmon  Trout"),  name  preoccupied ;  GPntheu,  Cat.,  yi,  126,  1866. 

micas,  Suckley,  Ann.  Lye.  Nat  Hist.  N.  Y.,  1861,  310,  Hudson  Bay  and  tribu- 
taries; Labrador ;  Newfoundland ;  (Coll.  Drexler,  Gill,  and  Coues);  GOnthsb,  Oat, 
n,153,  1866. 

i  fomtaudu,  Jo  an  aw,  Proc  U.  8.  Nat.  Mus.,  1878,  81,  in  part. 

Represented  in  certain  ponds  in  New  Hampshire  by 

78S*.  8ALYELINU8  FONTINALIS  AGASSIZIIf  (Gannan). 

(Dublin  Pond  Trout.) 

Coloration  pale  grayish,  almost  without  red  spots,  thus  resembling  the 
lake  tront.     Otherwise  similar  to  fontinalis.     (Named  for  Lonis  Agassiz.) 

Smbmo  ayiwirii,  Gasman,  Nineteenth  Report  Mass.  Fish  Coram.,  1885,  20,  Dublin  Pond  (Lake 
Monadnock),  Keene,  New  Hampshire ;  Center  Pond,  New  Hampshire. 

784.  SALYELINUS  MALM  A  (Walbaum). 
(Dolly  Yabdkn  Trout;  Oregon  Charr;  Bull  Trout;  Rid-spottkd  Trout;  Malma;  Golbt.) 

Head  3| ;  depth  4 ;  eye  4|.    D.  11 ;  A.  9 ;  scales  39-240-36 ;  pyloric  coeca 
large,  45  to  50 ;  gill  rakers  about  8  -f- 12.     Body  stout,  the  back  somewhat 


9  Sea-run  forms  of  this  and  other  charrs  and  trout  are  larger  in  size,  silver-gray  in  color  and 
without  spots,  or  nearly  so.  A  silvery-gray  form  abundant  iu  Canadian  estuaries,  and  locally 
known  as  Salmon  Trout,  has  been  called  var.  immacuhitus,  but  this  name  is  preoccupied  by  Saimo 
aisaifahs,  Walbaum,  which  is  one  of  the  ChamcinUUt. 

fThis  form  is  thus  described  by  Mr.  Gannan  : 

Satmo  agamiai:  B.  11  to  13;  D.  12  to  13;  A.  10  to  12;  V.  8  to  9;  P.  14  to  15;  pores  109  to  119; 
scales  38  to  42-217  to  237-38  to  42;  second  dorsal  to  lateral  line,  28. 

A  variety  of  the  brook  trout;  apparently  restricted  to  the  small  lakes  in  the  neighborhood  of 
Dublin,  New  Hampshire.  Compared  with  those  of  S.  fontinali*,  the  young  are  rather  more  slender, 
the  candal  notch  slightly  deeper,  aud  the  sides  more  silvery.  The  young  aro  much  darker 
colored  than  the  adults;  on  both  the  red  spots  of  the  flanks  are  large  and  numerous.  On  the 
adult  the  brown  color  has  become  so  much  bleached  that  the  specimen  in  nearly  uniform  silvery; 
▼erf  faint  indications  of  the  red  spots  remain.  The  differences  between  the  young  of  8.  fontinalis 
and  those  of  this  variety  are  even  more  marked  than  those  between  adults;  side  by  sido,  the 
clouded  parr  marks  or  bands  at  once  distinguish  the  young  of  S.  aga**izii.  Apparently  it  is  later 
in  attaining  sexual  development,  and  has  the  appearance  of  a  deep-water  species.  Length  V/2 
inches.         ' 

Snoot  longer  than  eye;  maxillary  extending  behind  orbit;  in  young  the  diametet  of  the  eye  equals 
the  length  of  tha  snout,  and  the  length  of  the  head  is  one-fourth  of  the  total,  without  caudal; 
the  length  of  tha  hand  of  a  12%-inch  specimen  (fig.  18)  equals  the  depth  of  the  body,  and  is  con- 
tained 4%  times  In  the  length  of  the  body  and  head.  Dublin  Pond;  Lake  Monadnock,  Keene, 
law  HampshtTS;  Oanter  Pond. 
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elaratad,  daapar,  and  U«  ouaajiiaaaad  thaw,  te  JL 
aaoat  broad,  flattaaad  abora.    ftfoatb  larga,  tba 
tba  eye.    Fiiu  eoort ;  tbo  oaadai  fla  eliga tly 
adlpoea  an  naoally  large;  ia  largo  apeeiMaMS  Its  leaajtb 
•j*.    Ooneral oolor  olWaeeoae;  tba  aides with  ivaa4 1 
sJaeof  the  eye, the  beak  oomojaaly  with  amtallar 
sslomtloa  which  dUtiagnlebee  taie  ip  ■■!■■»  #M 
flu  oolored  m  in  5.  /oaf  fasHi,  daeky ,  with  a  pale  snips 
by  a  dark  one;  aee-rea  epeciisieaa  etlverj,  wttb  lbs 
lets ;  flu  and  baek  withont  dark  rattalatlsas.    Oill 
seatrieetria).   Length  5  to  30  incase,   fltraa— 
Baaga  from  tba  Uppar  8aerameato  to  btsataae, 
generally  abnadant  northward,  doaaaadlag  to  tba 
weight  of  about  12  pooada.    Oao  of  tbo  aass 
tba  Sttmouid*.    la  aaiall  ajoaataia  broeka, 
lardH, ate),  bat  It  la  not  Moaaeery  to  diatiagalab 
( Jfebae,  a  vernaealar  nana  in  Kaaaabatka.) 

Kaaaewmsirimov,  Itaarr.  Iwrti.,  Ml  ITa\ 
rmm*aT,  AretkToS!.,  lain*,  lit.  IT* 

W*UAn,  ArtaO)  Pfadata,  at.  1TK, 

.Aatat,  m,  an.  Ml.  Cottle 

m,aa\ifiu 


•pmrnkkmrnkt  PatLM,  Boogr.  a— i  iaal ,  m,  Stt»  UU,  QaJC  ajf  1 

River. 
Sato  Li  i  if  afrt,  Pallaa,  Ziiogr.  Bi— n  »Aa1al..  HI,  3*  Ml,  Carlto  li 
JWa»  imm^  CtTiim  a  Viuxcium,  RM.  Nat-  "tarn,  hi,  MA,  H 

drawing  by  MoiirM. 
JWmo  frydkrwajra'-fc*,  (Yvica  A  VatK«riMi«M,  Hlat    Vat.  fMfl*,  til.  Ja?,  iMiL 
timlmu  fttabJ*,  liiftABis  Prur    Ac  KaU  *el.  Phi  la.,  laic,  tit,  Fort  Pall—. 

ptWCt  llptMl. 

Jhlwu  p«W«,  m-r-KLCT.  Ann.  l.jr  Nat.  life.  9.  Y..  IMI,  M»,  ttaataaay  tiftr       •'•^". 
AalMnKdir.fi*.  hi  cklbi.  \ut»   Ly     Nat   llivt    X.  T  .  IMI.  3M,  tributary  «f  Pl«l»«a4  Ki«W 

Montana.    <Tt|*.  N«.  *»1«.    <\.||.  KftUH-rly  ) 
W».M>.fUI.,Ki<imlADn.LK   Nat.  HUt.  S   T  ,  1M1.3U,  Fort  Doll**.  Or*««a.  Mha> 

into  for  ajfftfkifilM,  |»rr»«-tu|<iM.    Hull.  K*aa«rlj  ) 
JtefM..  Imfai.  <if  ktiibs.  f«i  ,  vi.  !♦>,  l**f,,  Skagit  Rtv«r  ;  4warf  a*ar«a»aa. 
6*imo  fla.fr*,  Out,  Piw  .  Amrr.  Phil. «.<.  PbiU.. im, M,  Captain* Hartor.  Uaalaak*     (fat 

PTi»f.   Cm,    I%Tli|»>n   ) 

&•!«••  fcdWn,<;r*Tiiv  a.  (at.,  m.  Ul,  Inc. 

JmIw*.  f.|'in  •■)•!  .u»j/<»<.  (i(«TH»«.  «*at  .  %t,  121.  lit.  IMA. 

jtalrWwM  tf^i.it-Ju,  J  'Ri>tv,  Prm-.  I  .  ?».  Nat   Moa  ( t,  1"7\  Tt. 

HolrWiaat  f*4ip>ii4,  J'-ai'tH,  !'r.< .  !'    •».  Nat,  Miia.  I,  !«?»,  m. 

wWiMHMdind,  J>>ai>ai  A  tiiUBaT,  tyBufofta,  311,  IMS;  BTMOiaaa,  Saa.  C.t  fW% 

ir*i,  w»,i-l  kii,ft«(.  l 


;h&.  mi.>KI.!MS  1LPINIH  (Uaaaraa). 

(Eraortasi  t'nttt.  >\iMi«i.  >tii<ii^-. .  Oaaas  raBiaina,  Gaac«Laa»  Cmi 

!Ua«l  It;  «lrpth  :•  l».  IS:  A.  \'2:  «ca!c«  1H5  to  300.  V*rt+hra>  »t»e 
C«rca  :<6  to  4^.  I^mIv  rii»ii^ut«a.  cmnprrMwd :  aoad  OMMUralo:  aBaaiUari 
extcmliDK  little  U-ytnnl  orloi ;  hyojd  w*th  oaaally  praaaat,  ia  a  kWbb 
bajul;  tooth  uiudcimto.    Orayiah  or  graealab  aboTa,  tba  Wwor  parta  ra4 
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especially  in  the  male;  lower  fins  anteriorly  margined  with  white. 
Sides  of  body  with  round  red  spots ;  back  not  marbled.  Gill  rakers  6  -f- 11 
to  18,  usually  longer  than  in  fontinalis,  and  in  the  adult  more  or  less 
curled.  Cold  lakes  and  mountain  streams  of  central  and  northern  Europe 
and  northeastern  America,  abundant  in  suitable  waters  and  running  into 
many  varieties.  Some  of  the  nominal  species  in  Siberia  may  belong  to 
this  type,  but  too  little  is  known  of  them  to  permit  their  reference, 
either  to  8alvelinu$  alpinus  or  to  Salvelinus  malma.    (Eu. )    (alpinus,  alpine.) 

Smlmo  ■frnmi,  Lnmxr*,  8jst.  Nat.,  Ed.  x,  1758,  309,  Lapland,  West  Gothland,  etc. 

Smhmo  ml rctiMu,  Livnja*,  8y»t.  Nat,  Ed.  x,  17.18,  309,  Lint*  in  Austria. 

Smtmo  mhmmrmu*,  Limmato,  Syrt.  Nat.,  Ed.   x,  1768,  310,   "Tridenti  in  fluviis  frigidus 

sazosia." 
Smhmtt  Mmblm,  Livwaus,  8yst.  Nat.,  Ed.  x,  1758,  310,  Lakes  of  Switzerland  and  Italy. 
Sofaso  Mtirieomu,  Niuson,  Prodromus,  7, 1832,  Western  Norway. 
Saltmo  rmtUrn^  NiLasov,  Prodromua,  10, 1832,  Hadeland,  Norway. 
Smlwto  meamii,  Cutier  &  Valenciennes,  Hist.  Nat.  Point.,  xxi,  258, 1848,  Norway. 
Bmbmo  duHckmt,  Heckel,  Reisebericht,  93,  1851,  Austria. 
£•/■»  momatichu,  Heckel,  Reisebericht,  93, 1851,  Austria. 
Smlmo  riralU,  Gaimard,  Voyage  Island,  Greenland,  pi.  16,  1861,  Iceland. 
SoJmo  mlpimu  niralit,  Faber,  Fischo  Islands,  1C9,  Iceland. 
Smlmo  vUlughbii,  GPnthsr,  Proc.  Zool.  Soc.,  1862,  40,  Lake  Windermere. 
Bmlmograyi,  GCkthxb,  Proc  Zool.  8or.,  1862,  51,  Lough  Melvin,  Ireland. 
8mlmocoliit  GfsTHXR,  Proc.  Zool.  Soc.,  1863, 12,  Lough  Esk. 
Safoo  jxrwO,  GCkther,  Ann.  Hag.  Nat.  Hist.,  xv,  1865,  75,  North  Wales. 
£aImo  Hf/iMimi,  GPnther,  Proc.  Zool.,  1865,  699,  Loch  Ktllin,  Inverness. 
Smlmo  carbonariut,  St  bom,  Egers  BeakriTelse,  122,  Western  Norway. 

Represented  in  American  waters  by  several  forms,  scarcely  differen- 
tiated from  each  other  or  from  the  parent  type.  We  provisionally  recog- 
nize the  following,  but  do  not  know  any  positive  character  by  which  to 
separate  any  of  them  from  Salvelinus  alpinus. 

Represented  in  the  inlets  of  Boothia  by  the  long-finned 

785a.  SALYELIN18  ALPIM  S  ALIPE8  (Richardson). 
(Long-finned  Chare.) 

D.  11;  A.  10;  scales  210;  B.  11 ;  cceca  41.  Body  elongate;  head  of  mod- 
erate size;  snout  elongate,  pointed,  with  the  lower  jaw  projecting  beyond 
the  upper  in  adult  examples.  Teeth  small.  Maxillary  elongate,  narrow, 
extending  beyond  the  eye.  Preopercle  very  short,  with  a  very  short  lower 
limb ;  opercle  and  preopercle  very  conspicuously  and  deeply  striated,  the 
striae  radiating  from  the  base  of  each.  Fins  much  developed,  the  dorsal 
much  higher  than  long;  pectoral  very  long,  reaching  more  than  halfway 
to  ventral 8,  which  are  also  very  long;  adipose  fin  very  small ;  caudal  well 
forked.  Lakes  of  Greenland  and  Boothia  Felix.  (Giinther.)  (ala,  wing; 
pr$,  foot). 

Saimo  A/tjxf,  Richardson,  Nat.  Hist.  A  pp.  Ross's  Voy.,  lvii,  1836,  and  Fauna  Bor.-Amer.,  in, 
169, 1836,  lakes  in  Regent's  Inlet,  Boothia  Felix  ;  GCkther,  Cat.,  vi,  149,  1866. 

£aimo  utiidmA,  Richarimwn,  A  pp.  Ross's  Voy.,  lvii,  1835,  Lake  at  Regent's  Inlet,  Boothia 
Felix;  and  Fauna  Bor.-Amer.,  in,  171,  1*36;  GOntiier,  Cat.,  vi,  150, 1866.  In  nitidut,  the 
dorsal  and  pectoral  are  represented  us  a  little  shorter  than  in  atipes,  but  no  other  evident 
difference. 

Satottmu  aftkhu,  Jordan  A  Gilbert,  Synopsis,  321, 1883. 

Bmhmlitmi  sfoyaalis,  Jordan  A  Gilbert,  321, 1883. 
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Aaeociated  with  S.  alipra  and  probably  nut  diatmrt  frue*  .1.  u4  _*j  - 

not  entering  the  m*a  in 

7M».  HAM  KLIXW  aLPIXIM  ftTAfcSAU*    ralevw 

(>ill  rakera  aa  in  tilpinu*,  a  lender  and  atraighttah.  ■•  +  15  in  itaW  u* 
longent  2k  in  eye.     Itody  moderately  elongate ;  perioral*  lUnni    *.»  .1 
head,  licit  reaching  quite  halfway   to  \entral:  doraal  a  beat  a*   a  ft  » 
long*  the  tangent  my  1|  in  head  t*l  in  total  length  with  r»e*ia2.  ww. 
ing  to  FahriciiNt.     I>ark  green,  with  lighter  irregular  (fwa  atraaAa  *. 
very  below:  n'ulvn  every  where  with  pair  pink  apota.  the  Imtg+mt  jmm  '.1*1 
eye;  upper  fin*  greeninh;  lower  pink.     Sea-run  apmmeaa  a*ax.»  y+* 
ailvcry.     Water*  of  <irrenlaiid,  Boothia,  and  neighboring  r»gi—»   iwi 
dant ;  the  specimen  examined  by  tin  (deaerib+d  in  foil  by  Vnm*    fnm 
liodhavn,  L>i*co  lalamt.     {•taynmm,  a  pond  or  tarn.) 

Sa/m..  «f.iyN.i(u,  Kamid  Up,  Fauna  tiM-fiUbtlira.  ITS,  17«tf>,  Alpmc  ponfla  of  Grt«*.«a-f    •* 

iiii|grut>>rv  . 

Ni/«-»  ru.i/it,  F\»mh  n  p.  /  1  ,  17* .  1?*\  Alpine  brooks  of  Grocnlaod.  »>  «  •»!•»-**  a*  •» 
Ni/im  >  fc..»rH»»,  ]ti<  iiitiM^,  Frmnklin't  tirvl   Vfiyatf*,  1*m.t  \*&,  *»'!  ih  F«ai.a  £  *    **»- 

I'm,  IrOb,  Bloody  Fall.  Coppermine  River.  Ut  «'  .  <l««ri|4^«.  imt*r*-*i.     w'fm 

<•!  ,  ti.  !l\  W#f. 
Ni/»i.-  r.  «•<;,  •  lti<-H*iti»<>*,   A p|     II^m'b  Vojafir,  iti,  1*V>.  Ati-1  st.  I  »i.na  aw    law*  a. 

!*->.,  Regent  •  Inlet.  Boothia  Ketn. 

Sii.</iiii"    »■■.-'    i:l-t\    k  iiliil  f,  "Mi'ipii,    i.1.  la*.l 

.s.,.'..,,,,,-!  •-'';..  i.'.»,  I'Ki'H.  I'r    ■     I      >    x*l     Mui,  l**l.  i"»      <•■■!   I**»ri;«.   *■ 

>••'»*.   '.-.'..,   Hi<ii4fti*  v  l«i.n*  Hi  -Aru»-r  ,   in.    17.1,   IM*.  <«r«mia.  «"•■     «:    1*1    :«**. 

Represented  m  the  f.ii  north  l»> 

».  sU.HIIMs   U.NMH   iRtTtftTH     .   r»  ■*■ 

Head    I-;  dt-ptl.  .".:   R    11:   A     1".   H.    11;    m-ia  .1    II       1»:»;:    j-««r:..: 
■»ilwi%    i»!    ii«l«l:xli   Im'Ihu  :   ]«»\\t-r   tin*  \  t*ih»w  i*h  :   !«•»  :*«t  *j«»t*       -    •  *r 
meii*  *>e«*ti  .      I*«id\   ruther   r!o!i£.«fi  :   Lead  *ma»l.  the  asm'it    .  r  •  .        ■  .» 
n:ntit  Ii  ii'inlri  it«-.  tin'   !n.i \  . ll.tf  \     I  !•   t!.e   lituie  rearbilj*:    a1*:^  t-     f.*-#-     • 
rii.ii^'.n  « »t"  «»rl»:t  :   t •-•- 1 li  ■»ni.i!:  .  :»  h.itiil  *>t   h\«»ul  t»i-th  .    p'««'j^r     •■    »   ■     » 
fl:-t :  lift  li  >\n  i-i   ! :  lis  1-      jn-i  ti-n!  !;M'.«    *»!ii»rt«'l  t  h.Hi  hea«l.  Jr**  i..:  ,•  •       ■•        »: 
l.:i.!'.\»y  t«i  \  i-!i!  :.i!       4  ' :» 1 1  •  1 .« 1  !i;«m!i  r  »!i!  \    t<>rkr<l;  m*aI«-«   n..:."jt*-        I*    ^    . 
!'_'  mk ■|.i,r      N    «  tn:  ..i  I.  i\  «■  .i!.«l  1  '••«  l't  T^  |V^«  h.  Arrtic  Ain^f.^a    -*T    ■.*      » 
t  !;♦•  l»nrS !.»  !  I.tiit'-T  >:»:iii"!,'>:<l  i.!,«>^>.        » » ii  r»  t  her        •    tf'tmrm*     !    •-         L**- 

,     .  T.i:'..  Ij.tiin-  ••!   «.«..    ■•!    !'■.#■  ini'tl.t  :ii  *lur*. 

*»  i.    %  ■  ■  r      I  /         -        I  '•->'      .  -I   ; :    1 1  l.:.  Victcr.a  Laar    F    <i«r«  | 


\  s 


•  7  ■      *'•.•■  •  ].     •  \-    .    ■  '.    .  ••(».*•. 

I:     i  ■  !  '       !.       \       '.  !■    ■•*     f.       .    -       ;■*«  *    *••■■•»  ■       «    •• 

1  *  .  ■•■•»-kft      ■*..*■>••• 

•    ■    •»       '.        •  ;i«l   •     r   <        »   •    •  ■     « 

•  •  \  t  .  ii    •  !'.    it   i   '        r».;      ■„     »      .         a »» 

t    '  "•  ■  ':'«;:•.!■  J*Ui  «  •  .ifk  fc  •,  la   A'      *     ■  t«.  -t 


.  »    .   ■  |   ■■'■•   '        ■  -     '  ■» 
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Represented  in  lakes  of  Western  Maine  and  New  Hampshire  by 

78*4.  8ALYEL1XU8  ALPINUS  AUBEOLUS  (Bean). 
(Sunapek  Trout.) 

Head  4} ;  depth  4|.  D.  9 ;  A.  8 ;  scales  35-210-40.  Maxillary  reaching 
middle  of  eye,  2|  in  head ;  eye  a  little  longer  than  snout,  4}  in  head ;  gill 
rakers  usually*  about  6  -f  12,  quite  short,  not  £  diameter  of  eye,  and 
angularly  bent;  (in  alpinua,  longer,  straighter,  7-fl4,  and  £  eye);  pec- 
toral shortish,  If  in  head,  longer  in  males;  dorsal  rather  low.  Brownish, 
sides  silver  gray,  with  small  orange  spots  on  sides  above  and  below  lat- 
eral line;  caudal  grayish;  belly  orange;  anal  orange,  edged  before  with 
white;  ventrals  orange,  with  a  white  band  on  outer  rays;  no  mottlings 
anywhere.  Length  12  to  18  inches.  Sunapee  Lake,  New  Hampshire, 
Dan  Hole  Pond,  Carroll  County,  New  Hampshire;  tributary  to  Saco 
River,  and  Flood's  Pond,  Ellsworth,  Maine,  tributary  to  Union  River. 
Evidently  almost  or  quite  identical  with  the  European  Charr,  and  con- 
sidered by  Garman  as  probably  introduced  into  these  ponds  from  Germany. 

In  referring  to  the  trout  from  Sunapee  Lake,  Mr.  Quackenbos  writes :  The  external  character- 
istics of  the  8unapee  fish,  however,  distinguish  it  conspicuously  from  the  three  other* charts  of 
New  England.  Its  graceful  build,  small  and  delicately-shaped  head,  small  mouth,  excessively 
developed  fins,  more  or  less  markedly  emarginate  caudal,  spots  without  the  blue  areola,  and 
unmottled  back,  at  once  separate  it  from  the  brook  trout  and  link  it  as  closely  as  its  structural 
peculiarities  with  Austrian,  British,  and  Swiss  congeners.  The  nuptial  coloration  is  gorgeous 
beyond  example  among  our  indigenous  Salmonidse.  Throughout  the  spring  and  summer  the 
back  is  dark  sea-green,  blending  on  the  sides  into  a  flashing  silver,  which  in  turn  deepens  below 
into  a  rich  cream.  But  as  the  October  pairing  time  approaches,  the  fish  is  metamorphosed  into 
a  creature  of  indescribable  brilliancy.  The  deep  purplish  blue  of  the  back  and  shoulders  now 
seems  to  dissolve  into  a  dreamy  sheen  of  amethyst,  through  which  the  inconspicuous  pale  lemon 
spots  of  midsummer  flame  out  in  points  of  yellow  or  vermilion  fire,  while  below  the  lateral  line 
all  is  dazzling  orange.  The  fins  catch  the  hue  of  the  adjacent  parts,  and  pectoral,  ventral,  anal, 
and  lower  lobe  of  caudal,  are  ribboned  with  a  broad  white  margin.  As  in  the  case  of  the  Win- 
dermere charr,  these  white  margins  of  the  fins  are  very  conspicuous  in  specimens  seen  swimming 
in  the  water.  There  are  great  differences  in  intensity  of  general  coloration,  and  the  females  are 
not  usually  as  gaudily  tinted  as  the  males.  The  intermediate  types  and  different  depths  of  hue 
observable  in  an  autumn  school  recall  the  public  promenade  in  a  West  Indian  city,  where  all 
shades  of  transition  are  found  from  pure  white  to  tawny  black.  Those  who  have  seen  the  flash- 
ing hordes  on  the  spawning  beds,  in  all  their  glory  of  color  and  majesty  of  action,  pronounce  it 
a  spectacle  never  to  be  forgotten. 

The  Sunapee  charr  is  undoubtedly  a  representative  of  the  European  form  ;  but  reasons  have 
been  given  why  it  is  believed  to  bo  a  native  of  this  continent.  It  differs  no  more  exteusively  from 
the  several  European  varieties  than  they  do  among  themselves.  Von  dem  Borne,  Professors 
Benecke,  Palmar,  and  Wittmack,  of  Berlin,  all  speak  of  important  differences  in  form,  size,  and 
color,  according  to  age,  sex,  season,  and  habitat.  All  authorities  allude  to  the  solid  sea-green  or 
dark -blue  of  the  back,  the  yellowish  sides,  and  the  red  or  orange  belly.  Benecke  and  Palmar 
refer  picturesquely  to  the  half-moon  tail.     As  to  spots,  there  is  endless  variety.    Some  forms  have 


•  The  value  of  gill  rakers  as  a  distinctive  character  is  questioned  by  Garman,  Bean,  and  Quack- 
enbos. It  is  not  unlikely  that  these  structures  vary  with  age,  food,  and  condition,  and  are  sub- 
ject to  deterioration  in  large  trout.  Garman  says  that  in  foreign  specimens  examined  by  him 
the  dentition  differs,  corresponding  more  or  ]<>8g  nearly  with  that  of  the  New  Hampshire  fish 
—that  differences  of  age  imply  radical  differences  in  teeth,  fins,  stomach,  and  especially  gill 
rakers— which  latter  Garman  believes  to  be  "most  important  in  function  early  in  life 
and  to  deteriorate  with  change  to  coarser  food."  The  deterioration  consists  in  a  distortion  not 
alike  in  any  two  individuals  ;  "the  rakers  curve  and  twist  in  every  direction  like  a  lot  of  writh- 
ing worms  suddenly  become  rigid."  '-  In  old  specimens,  they  lose  their  points  and  grow  club- 
sbapett. —Quackenbo*." 
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ButUtin  4r%  UmUtd  SHtts  Nt 


•aot  la  NHMlM 
abba,  and  bar*  tba 
fora ;  Uvaa  aftamUarly 


tbaaltltada  tbaaMral 
la*  Iba  MlUtaf  n»  ■  or  •  to  tba  pinit 

km*.    TtofeabB^hMaarr«d,«bkb, 
aajbtwf  It  Ukaa  In  aaa\  ar  Willi 

to  rum  iad  mi—,  j— .  n,  mi,  Pr 

Mhn,i»i  atban  tbat  tba  fcaaaava  troat  Ma 
••  Far  aaata  (law  part  lebtbyalagftaai  aad 
af  tba  mm  aad  artjte  of  Iba  aplawdM  traat  af 
afaavaldiaaaalwaya Warn  wtla  aa«  or  to  Uateflyla* 
laariyafuataloTf  fto»  abwwaaT    TwaafaarhajMM 
Iran  Vila  aaaw  aoattftaaaaa  la  lagsrd  la  thai 
>aUa*M,aa**arrlfc*4  Iba  tab  la 
af  aalnMaai  aarwafa*  »aiW  Hr.  flaaiaa) 
II  to  to  tally  Maatkal  wltbtba 
«r  of  tto  rt  van  aad  lakamT 
af  tba  aVmaaaa  troat  wUb  Iba  Karnfma 
attrtaatat  to  a  racaal  alaat  •*  anlbUag 
Tba  aoafbilily  tbat  thai 
;  or  brows  troat  (oahaa/aria),  baa 
Tbaatady  of  tba  apartaa  of  cbarr  la  a  vary 
aad  Iba  teAvMaal  variation*  —iiaWagty 
aaoMamrjr  hi  ardVr  to  raarb  asy  eoaclaaioa 
I  wtab  ftoaraaeatta  tba 
wbca  tba  watan  tartwann  Halo**  and  Mraaalaad  vm 

For  tb*  parpojf  iff  fha  pnwat  «tady,  f* 
amount  uf  malarial,  !>•*  tb«  National  Maaiaai,  by 
following  aptc-lav-nt: 

BtUtUmm  a/pu»w—  maiv.  from  Earopr;  KiM  (tw»apar. 
Mow  Jcrnry  (Inm-luc-rdi. 
Bmltrlwu  anr#<Ja»-l'runi  f<an*|if*  Lab*.  37**,  37|0»,  3TII<\  »M,  3SU,  ft*1 

At/rWMH*-  A  hjbnd  -f  AiWiaw  af/taat,  mala  with  Wm  /art*,  faanafe.  1  y 
frnm  Sia-way.  174.M. 

fimlrmiimmt  (hMkIm**— 343M.  I>lar..,  Greenland. 

AaJrWiaat  («r«ter««)  -»"/7.  m«-oih  •  •!  M   Lawrwafa  Rlrtr;  STtTQ,  laba 

Baaidr»  iIi«m>  «|-i  lm>  us  I  havt   mh  ai«rd  ar«*r«J  apartaataa  id  aaJ*af« 
Lak«  and  I>au  If <•!«•  pond,  through  !»»••  kindn»w«  »f  Mr.  A.  3*   t'baaw*  aa4  >-<! 
nV«n  I  ba»«*  al«n  •!•*•- ini«-n«<>f  .*»    <<y-4w*i  fr><m  Ban  pair?  Lakr,  aad  of  &  '■ 
M'taadni"  k  l*b>.     TIit*  n,  Imw»«.  r,  »■•  r>r*«>nt  •jaevtioo  uf  tba  dn*i 
In  mi  from  r|th^r/<'Mf<«>i/*«  »r  — /•  «m>i.  ttwu^h  its  r»Uii«ia«  t«>  tba  Uts«r  •#•  tary  ria 

Fr^rtu  Ilia  material  in  han-i  ihc  f -Hewing,  rva- t««|i>«a  a»*«i  )a»tlta>hi,  ao4  I  aam 
flod  that  th#w*i  r*«u1u  a*;n>»  to  iLe  maiu  wlih  lb*  i4aar«ali«aa  kvlb  af  D*.  aWa«  i 
Oannaa 

1.  In  ri«nnaiiar  th*  •f*>rim#a«  r»f  tar*  Jut  with  lboa»  of  afrawi  1  tad  a  vary  'haw 
In  all  ritinal  r-«|--  ta.  *«»rii.  ..f  th-  *\~  impoa  in  hand  r*4aridlac  aa  Mr 
In  aim- at  n*rr  -irtaii  with  ■  n>-  •»!  I*r    I    A.  Nuiu  •  •••h«*4  IfiM-l 
Still,  how fT^r,  th     f.'litwit,^   ■ItMir.. ! i   m  •itMiatit  in  tb«w*  aapctaat«a«  tbaaa  d« 
•atatKiitially  It—  »)r»-vl»  \*  -i  •»»•  -l  -»it  \\  I»r   |w«n 

|u  *nr**l+t  tl,»  £..|  r*k-  r-.  ••      U     r  •    •  M  in  iiunUr,  ar*   jail*  abirt.  Waatkaa  s 
ot^yr,  and  aacnUr-i  t^-f.i  •  titaanl,  lbi»  ullc«t  •(■•«' itntui  hat  lag  tb<rai 
m<at  <  ur«**l 

lu  <iij««^»  tlf  ct.l  r«k-r«  ar^  7      13  •  r  7  •  II  in  namUr,  k«agvr  a* 
tm*t  |  k-iitfth  "t  'i*  -n  »|-  ■  iTii'-uft  nl  tl.»  •*ii»  ]rii£th  a*  thi'«*  of 
fill  rakrra  and  in  all  -ih»r  r«*|~»  u  t><>  •{«•  imrb  frvm  Strrliaf  \*k* 
af  rtaa  fully  with  lb*  Nvffwcglaa  anblibp. 


it 
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In  attreolu*  the  pectorals  are  shorter  (1%  in  head)  and  the  dorsal  lower  than  In  a/pmsu.  In 
the  latter  the  pectoral  is  1%  to  1%  in  head. 

Other  apparent  differences  which  may  depend  wholly  or  in  part  on  the  condition  of  the  speci- 
mens are  these:  The  hyoid  (hypobranchial)  teeth  in  aurtoluM  are  smaller  and  in  a  broader  series 
than  in  alpinu*,  the  stomach  a  little  thicker  and  the  pyloric  caeca  smaller.  I  doubt  the  constancy 
of  these  characters.  The  specimens  of  cmrtohu  are  also  a  little  more  robust  in  form,  a  character 
of  trifling  value  among  trout. 

Dr.  Day  has  recently  maintained,  and  he  has  shown  good  cause  for  his  opinion,  that  the  six  or 
eight  nominal  speciesof  charr  ascribed  to  the  waters  of  Great  Britain  are  all  forms  of  one—  Salvtlinu$ 
atpimu.  Recent  continental  writers  seem  to  share  this  view,  long  ago  advanced  by  Agassis,  who 
placed  all  the  charrs  of  Europe,  including  Iceland,  in  a  single  species,  alpinu*.  Dr.  Day  has 
shown  that  the  species  is  subject  to  great  variation  in  the  development  of  the  pectorals.  None  of 
the  European  writers  has  paid  much  attention  to  the  gill  rakers.  Dr.  OUnther  has  counted  in 
English  specimens  9  and  11  gill  rakers  on  the  lower  limb.  If  these  counts  are  correct,  the 
number  would  vary  from  6  +  9  to  9  +  15.  But  this  count  may  be  questioned,  as  it  is  not  unlikely 
that  some  of  the  smaller  ones  have  been  omitted  in  Dr.  GUnther's  enumeration.  When  all  these 
facts  are  taken  into  consideration,  the  only  character  left  to  distinguish  the  Sunapee  charr  from 
the  saibling  is  the  curved  form  and  perhaps  lesser  number  of  its  gill  rakers. 

This  problem  is  complicated  by  the  existence  of  other  saibling-like  charrs  in  lakes  of  Canada 
aud  Greenland.  It  is  evident,  too,  that  some  of  these  are  even  more  like  the  saibling  than  the 
Sunapee  trout  is,  a  fact  which  Dr.  Bean  has  already  pointed  out  in  a  letter  to  me. 

The  specimen  above  mentioned  from  Disco,  Greenland,  is  a  fine  trout,  16  inches  long,  wholly 
silvery  in  color,  a  fact  which  shows  that  it  was  taken  in  the  sea.  This  specimen  has  the  gill 
rakers  slender  and  straightish,  9  4- 15  in  number,  the  longest  2%  in  eye.  In  this  respect  it  agrees 
perfectly  with  the  saibling,  but  in  the  form  of  the  body  and  the  shortish  fins  (the  pectoral  1% 
in  head)  it  more  resembles  the  Sunapee  trout.  This  Greenland  fish  represents  the  species  called 
Salrelinu$  nitidui  (Richardson).  This  has  been  thought  to  be  simply  the  female  of  a  long-finned 
Greenland  trout,  called  Salvdintis  ttagnalu  (Fabric! us).  Perhaps  nitidu*  is  the  female  and  ttagncdi* 
the  male,  or  perhaps  ilngnali*  is  based  on  river  and  nilidu$  on  sea-run  specimens.  Apparently 
the  two  are  not  distinct  species  and  I  do  not  see  how  either  can  be  separated  from  alpbuu. 
Apparently,  also,  nitidu*  only  differs  from  aureolu*  in  having  the  gill  rakers  of  alpimu.  An  unpub- 
lished engraving  of  another  Greenland  trout  (nitidtu)  agrees  perfectly  in  form  and  color  with 
aureolua,  but  the  gill  rakers  are  not  shown. 

In  view  of  all  these  facts,  I  have  no  hesitation  in  regarding  these  Greenland  charrs  as  forms 
of  the  saibling.  That  the  saibling  should  extend  its  range  across  to  Greenland  need  not  surprise 
us.  It  is  found  in  all  the  mountain  lakes  of  Europe  from  Austria  to  Spitsbergen.  It  enters  the 
northern  seas  and  swarms  in  the  ponds  of  Iceland.  In  late  autumn,  in  the  North  Pacific,  black- 
spotted  trout  (Saltan  myki**)  and  the  Dolly  Varden  charr  (Sniveling*  malma)  freely  enter  the  ocean, 
and  thoy  inhabit  alike  both  sides  of  Bering  Sea.  The  saibling  could  as  easily  reach  Greenland 
from  Iceland  as  to  crom  to  Iceland  from  tho  Scottinh  coasts. 

Two  other  specimens  before  un  are  ab»o  of  interest  in  this  connection.  One  of  these,  a  young 
trout,  10%  inches  in  length,  with  parr  marks  and  without  red  spots,  is  froma  lake  near  Quebec. 
The  other,  &}£  inches  long,  wai  taken  in  the  Gulf  of  St.  Lawrence.  This  specimen  is  very  dark 
in  color,  almost  like  a  blueback.  It  has  no  red  spot*  and  its  scales  have  the  silvery  luster  which 
is  acquired  on  entering  the  wa.  [These  belong  to  the  form  since  described  as  Salmo  marttoni, 
Garman;  previously  recorded  by  Dr.  Bean  as  Salrelinu*  roMi. ] 

These  two  specimens  seem  to  agree,  with  each  other  in  essentials.  They  havo  straightish 
gill  rakers  like  tho  saibling,  but  their  number  of  these  appendages  (7  +  12  and  7  -f  14)  is  inter- 
mediate between  the  saibling  and  the  Sunapee  trout.  The  pectoral  fins  are  also  intermediate  in 
length,  1]  in  head  in  ono  spe<  imen,  1J  in  tho  other.  Tho  opercular  bones  seem  more  straight 
than  in  any  other  specimens  examined,  but  this  appearance  may  be  duo  to  the  fact  of  the  partial 
drying  of  the  skin  over  the  Umes  beforo  the  fish  was  put  into  alcohol.  These  specimens  aro 
apparently  intermediate  between  the  saibling  and  the  Sunapee  trout,  and  again  intermediate 
between  the  Greenland  mti,iu*  and  the  Sunapee  fish.  The  specimen  from  Quebec  agroes  in  all 
respects,  waiving  nonessentials,  with  Dr.  GUnther's  figure  of  Balcelinu*  arcfttnu,  the  "northern- 
most Salmouoid  known,"  from  the  northern  limit  of  British  America.  Dr.  Bean  has  suggested 
to  me  that  this  specimen  may  be  the  unrecognized  fkUvtlimu  romof  BichaxdjKm,    TWanWn  \uvj 
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handsomest  of  the  chairs,  as  yet  known  only  from  the  Rangeley  Lakes  in 
western  Maine.  Although  quite  different  in  appearance,  it  shows  no 
important  structural  differences  from  S.  alpinus,  and  may  prove  to  be  a 
variety  of  that  species.  (Oquassa  or  Oquassoc,  name  of  one  of  the  Range- 
ley  Lakes.) 


Gieaed,  Proc.  Ac.  Nat.  8ci.  Phil*.,  1854, 202,  Oquassa  Lake,  Maine;  QPicthbb, 
Oat.,  ti,  164, 1866. 

m,  Jordan,  Proc.  U.  8.  Nat.  Mas.,  i,  1878,  81;  Jordan  &  Gildkrt,  Synopsis,  318, 
1883. 

Represented  in  Arotic  America  by  the  scarcely  different 
786*.  SALYELINF8  OQUA8SA  NARESI  (GUnther). 

Head  4±;  depth  5-6.  D.  11;  A.  9;  B.  11;  caeca  42 ;  vertebra?  65.  Green- 
ish above,  sides  silvery  or  deep  red,  with  very  small  red  spots,  much 
smaller  than  pupil;  lower  fins  deep  red,  with  the  anterior  margins  yel- 
lowish white;  dorsal  red  posteriorly.  Body  long  and  slender;  head 
rather  small,  the  snout  blunt ;  the  forehead  flat;  mouth  not  large,  max- 
illary reaching  posterior  margin  of  orbit  in  male  only;  teeth  very  small; 
teeth  on  the  middle  line  of  the  hyoid  bone ;  angle  of  proopercle  much 
rounded;  gill  covers  with  scarcely  a  trace  of  the  concentric  stria?  for 
which  S.  nitidus  is  distinguished ;  pectoral  not  longer  than  the  head  with- 
out snoot ;  reaching  halfway  to  ventrals ;  ventrals  not  to  vent ;  caudal 
deeply  forked ;  scales  minute.  Length  10  inches.  (Ounther.)  Lakes  of 
Arctic  America,  Discovery  Bay,  and  Cumberland  Gulf.  (Named  for 
Captain  George  Nares,  in  charge  of  the  exploring  expedition  by  which  it 
taken.) 

GfNTHER,  Proc.  Zoril.  Soc.  London,  1877,  476,  plate,  fresh -water  lakes  near 
Discovery  Bay. 
Saftxelamtt  Moren,  Bean,  Bull.  U.  S.  Nat.  Mas.,  xv,  1879,  135;  Jordan  A  Gilbert,  Synopsis,  318, 
1883;  Dbesel,  Proc.  U.  S.  Nat.  Mus.,  1884,  255;  compares  nareti  with  Magnali*.  In  S.  noreM, 
the  eye  is  very  much  larger,  the  snout  is  much  shorter,  the  maxilla  does  not  extend  beyond 
the  posterior  margin  of  the  eye,  and  the  gill  rakers  arc  longer  and  more  numerous.  In 
ttagwdu,  Deesel  says  that  the  gill  rakers  are  9  +  14  or  15,  the  longest  %  eye. 

Closely  allied  to  Salvelinus  oquassa,  and  perhaps  a  variety  either  of  it 
or  of  S.  alpinus  is 

786b.  SALVELINUS  OQUASSA  MARSTOM,*  Garman. 
(The  Lac  de  Marbeb  Trout.) 
B.  11,  12;  D.  13;  A.  13;  V.  9;  P.  14;  vertebra*  60.    Gill  rakers  straight, 
short,  sharp,  rough,  8  -f-  14  on  the  first  arch.    The  specimen  described  is 

*  Dr.  Bean  famishes  us  the  following  note*  on  a  specimen,  doubtless  identical  with  8.  marttoni 
and  formerly  referred  by  us  to  Snivel  inns  alpinti*,  called  by  him 

Salvelinus  rossi  (No.  37670). 

Township  of  Decalonnes,  Quebec,  70  miles  east  and  40  miles  north  of  Montreal.  Received  from 
Mr.  Blackford,  February  10,  1886;  caught  by  C.  II.  Simpson.  Length  10%  inches;  sex  not  to  be 
ascertained.  Above  steel  blue.  Seven  or  eight  broad  parr  marks  along  the  sides,  very  indistinct, 
and  separated  by  very  much  narrower  yellowish  interspaces.  Lower  half  of  body  pink,  over- 
laying a  yellowish  gronnd.  Pectoral  dusky  at  base  and  along  most  of  its  upper  half,  the  rest 
running  into  orange.  Ventrals  red,  the  outer  margin  milk-white.  Anal  red,  the  outer  ante- 
rior margin  milk-white.  Lower  caudal  lobo  reddish  along  its  lower  margin.  Eye  dusky,  min- 
gled with  bronze.  Gill  rakers  about  8  •  12,  rather  short  and  feeble,  longest  about  ^  length 
of  irte.  Teeth  in  jaws  and  on  tongue  very  strong.  Closely  related  to  alpinti*,  from  which  it 
seems  to  differ  in  the  shape  of  the  subopercle;  this  bone  is  twice  as  long  as  deep  and  is  con- 
spicuously striated.  The  hyoids  are  well  developed,  in  a  long  and  unusually  broad  band  tor  the 
genua  tiaivlmu. 
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Family  LXV.  THYMALLUXfi. 

(The  .Graylings.  ) 

The  family  contains  Salmonoid  fishes,  with  ripe  ova  first  discharged 
within  abdominal  cavity,  branchiostegals  8-10  (11),  pyloric  cceca  in  mod- 
erate number,  a  rather  long  dorsal  fin,  whose  anterior  half  is  composed 
of  simple  nnbranched  rays,  and  posterior  half  of  bifurcate  or  little 
branched  rays,  epi pleural  spines  to  anterior  ribs,  and  the  parietal  bones 
meeting  at  middle  and  excluding  frontal 8  from  snpraoccipital.  (Gill.) 
The  graylings  agree  closely  with  the  Salmonida:  in  external  characters 
and  in  habits.  They,  however,  differ  notably  in  the  structure  of  the 
skull,  as  above  indicated.  The  conventional  statement  that  they  are 
intermediate  between  the  trout  and  the  whitefishes  is  not  borne  out  by 
the  skeleton.  One  genus  with  about  five  species;  beautiful  fishes  of  the 
rivers  of  cold  or  Arctic  regions,  active  and  gamy  and  valued  as  food. 
(TkyimaWda,  Gill,  Proc.  U.  S.  Nat.  Mus.,  1894,  121.) 

238.  THYMALLUS,  Cuvier. 
(Graylings.) 

ThgrnnlluM,  Cuvikr,  Ittgne  Anim.,  Ed.  2,  II,  30G,  1829,  (thymaUus);  not  TkffmaluM*  LaTRULU, 

1802,  a  genus  of  Cotntpiera. 
Ckortgtm,  Minpinc,  Lohrbucb,  Naturgesch.  Ftache,  119,  1832,  ((thymalltu). 

Body  oblong,  compressed,  little  elevated.  Head  rather  short;  month 
moderate,  terminal,  the  short  maxillary  extending  past  the  middle  of  the 
large  eye,  but  not  to  its  posterior  margin.  Teeth  slender  and  sparse  on 
the  max  Maries,  premaxillaries,  and  lower  jaw;  vomer  short,  with  a 
small  patch  of  teeth ;  teeth  on  the  palatines ;  tongue  toothless,  or  nearly 
so.  Gill  openings  wide.  Branchiostegals  7  or  8.  Gill  rakers  short  and 
rather  stiff.  Suborbital  and  preorbital  bones  narrow.  Scales  small  and 
loose,  75  to  100  in  the  course  of  the  lateral  line.  Dorsal  fin  very  long  and 
high,  mostly  in  advance  of  the  ventrals,  of  about  20  rays,  of  which  the 
anterior  half  are  slender  and  simple,  most  of  the  others  simply  bifid ; 
adipose  fin  small ;  caudal  fin  forked  ;  anal  fin  small,  of  10-15  rays.  Pseu- 
ilobranchia*  well  developed.  Air  bladder  very  large.  Pyloric  appendages 
about  15.  Coloration  brilliant,  the  dorsal  with  red  or  blue  spots.  Beau- 
tiful fishes  of  the  fresh  waters  of  northern  regions.  (ThymaUun,  an 
ancient  name  of  the  Grayling,  the  fish  having  the  odor  of  thyme,  Oifio^.) 

a.  Dorml  fin  very  high,  with  22  to  24  ray».  BiONirER,  787. 

oo.  Donal  fin  moderate,  of  19  to  21  rays.  ontariexsis,  788. 

787.  THYMALLIS  8IGNIFER  (Richardson). 
(Arctic  Graylinij  ;  Poissox  Bleu.) 

Head  5* ;  depth  4$  ;  eye  3.  D.  24 ;  A.  11 ;  scales  8-88  to  90-11 ;  copca  18. 
Body  elongate,  compressed,  highest  under  the  anterior  portion  of  the 
dorsal.  Head  rather  short,  subconic,  compressed,  its  upper  outline  con- 
tinuous with  anterior  curve  of  the  back.  Mouth  moderate,  the  maxillary 
extending  to  below  the  middle  of  the  eye ;  maxillary  6  in  head ;  jaws  about 


♦Those  who  think  that  the  two  names  (Thymalumnd  Thymallu*)  conflict,  may  take  the  name 
Ukongam  in  place  of  Tkymallwt.  —  QUI. 
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flfilto  tricolor.  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1866,  80,  Au  Sable  River,  Michigan ; 

Qftmsa,  Cat,  ti,  901, 1866;  Milnbb,  Bept.  U.  8.  Fish  Comm.,  n,  1872-73  (1874),  739,  and  of 

late  writers  on  angling  generally. 
Tkgmallua  mgmf«r  tricolor,  Jordan  A  Gilbert,  Synopsis,  303, 1883. 
Thymalhu  mgmfer  ontaritHsU,  Jordan,  Bull.  U.  6.  Fish  Comm.,  x,  1890,  49. 

Represented  in  the  head  waters  of  the  Missouri  by  another  isolated  colony, 

788a.  THYMaLLUS  ONTABIEN8IS  MONTANUS  (Milner). 

(Montana  Gratling.) 

Depth  5|  *  in  length,  as  in  other  forms ;  scales  99,  and  (in  specimens  exam- 
ined) a  little  different  in  color.  Dorsal  dusky  green,  its  posterior  part 
with  three  rows  of  bright-orange  spots,  faintly  ocellated,  irregnlar  in 
position,  some  of  the  spots  oblong  and  placed  obliquely  ;  above  this  one 
regular  row  of  similar  spots,  extending  obliquely  across  the  fin  from  end 
of  second  third  of  anterior  ray  to  tip  of  last  ray ;  fin  edged  with  bright 
orange-brown.  Entirely  similar  to  the  Michigan  Grayling,  but  the  dorsal 
a  little  smaller.  Madison  and  Gallatin  rivers,  very  abundant  in  springs 
and  small  streams  on  the  west  side  of  the  Yellowstone  Park,  ascending 
streams  as  far  as  Firehole  Falls  and  Gibbon  Falls. 

ThfmntluM  tnoMtemu,  Milnib,  Bept.  U.  S.  Fish  Comm.,  n,  1872-73  (1874),  741,  tributary  of 

Miaaouri  River  at  Camp  Baker.    (Type,  No.  13090.    Coll.  J.  Scott  Oldmlxon.) 
Tkfmalltu  mgnifcr  mowl^ma,  Jordan  A  Gilbert,  Synopsis,  303,  1883. 

Family  LXVI.  ARGENTINIDiE. 

(The  Smklts.) 

Body  elongate,  covered  with  moderate  or  small  scales,  which  are  usually 
cycloid.    Head  naked.    Mouth  terminal,  small  or  large,  formed  as  in  the 
Salmonidce,  the  maxillary  forming  the  margin  of  the  upper  jaw.    Teeth 
various,  sharp-pointed.    Gills  4,  a  slit  behind  the  fourth.    Gill  mem- 
branes separate,  free  from  the  isthmus,  with  6  to   10  branch iostegale. 
No  barbels.    Stomach  a  blind  sac,  with  the-  pyloric  caeca  few  or  none. 
Dorsal   fin  short,  nearly  median;   adipose   fin   always   present;,  caudal 
forked ;  anal  moderate ;   pectorals  placed  low  ;  ventrals  moderate,  nearly 
median  ;  no  spines  in  the  fins.    Lateral  line  present.    No  phosphorescent 
spots.     Abdomen  rounded.    Air  bladder  large,  single.    Ova  large,  falling 
into  the  cavity  of  the  abdomen  before  extrusion.     Small  fishes,  marine  or 
anadromous,  some  of  them  inhabiting  deep  waters ;   all  but  one  genus 
confined  to  the  waters  of  the  Northern  Hemisphere.    There  are  about  ten 
genera  and  perhaps  a  dozen  species ;  reduced  Salmonidw,  smaller  and  in 
every  way  feebler  than  the  trout,  but  similar  to  them  in  all  respects 
except  the  form  of  the  stomach.    Most  of  them  are  very  delicate  food- 
fishes,  and  the  species  of  Thaleichthys  is,  in  this  respect,  preeminent 
Among  our  fishes.     (Salmonidw,  part,  Giinther,  Cat.,  vi,  166-172,  203-205, 
1866.) 

a.  Branchiostegals  6  to  10;  body  not  cylindrical,  the  sides  more  or  less  compressed;  gill  mem- 
branes separate. 


•  Not  a}*  as  stated  by  Milner. 


Bwlktin  47,  Vntod  ShUes  N* 


ft.  TaainllMtaHfMta  frost  ef  a»»  satfafe  ef  eanwls 
t.  Imlaa  tOTy  avail,  ■rraagas  la  tf» 
etua4,  of  14  Is  SD  ray»;  ay*** 
«<r.  aVal«*  large,  tlarilar  Mi  W4a  «*hii 

•*»     I'WB  MW^  IMV  OT 


It.  Y«atral  •»  laavna* 


f.  Jam  wHk  ariaato  UHfc;  «0nlev 

part  frasl  of  •  ya. 
•».  Jaws  taatakai  or  wry  atari?  a»; 
aawll,  la*  aaulllary  eat 
/.  Toagaa  aHa  a  carves1  raw  af 

/.  Taaeja*  tuothkaa; 
lit. 


339.  MALLOTUS,  CtiTaw. 

(CarBUva.) 

Crrtta,  E»faa  Aaha.,  Id.  f, 11, Ja*,  lata,  (*daaaa> 

Body  elongate,  compressed,  oorered  with  miostoMftaaa,  • ' 
above  the  lateral  line  and  along  each  aMo  of  the  belly,  mo  obI 
In  mature  males  they  become  elongate-laBooolato,  doaeely 
with  free,  projecting  points,  forming  villooa  bonds.  la  Tory  «ld 
the  scales  of  the  back  and  belly  are  similarly  modified,  and  taotaoaf 
the  bead  and  the  rare  of  the  paired  floe  are  finely  granolateeV  atoeta 
rather  Urge,  the  maxillary  thin,  extending  to  below  the  middle  cf  tW 
large  eye.  Teeth  minute,  forming  single  series  on  the  jaw  a,  mawf.  aa  * 
tines,  and  pterygoiiU;  lingual  teeth  siiniewbat  enlarged,  in  an  e2I.pt *aJ 
patch.  Lower  jaw  projecting.  Rraachioategala  H  to  10.  Iv.r»al  :i»*#tW 
over  ventral*:  lower  tins  very  large;  pectoral  fins  largr*  bun/oats.' 
with  very  broad  bane,  thrir  ray  a  in  inrreaaed  number  i  1**  t«»  *JPt.  I'ar»6» 
branch itt<  quite  small,  Gill  rakern  long,  slender.  Pyloric  c«r«-a  6. 
Ova  very  small.  Mariue  aperies  of  the  North  Atlantic  and  Pacific. 
times  asccudiug  streams.    <un>/wr.^  tilloua. ) 

7HS.    HILLOTIH  TILMMIH  •MhlUrt. 
(r*nii«  .  I.-  !•»■  1 

Head  I):  depth  about  «;  eye  large.  3*.  I).  12;  A.  1*:  scale* 
150.  Head  long,  |Hiiiit«'d.  Haae  of  anal  in  melre  compreaaed  and  pi 
inent.  its  anterior  rayi  simple  anil  MirT:  pectoral*  reachiug  wof»  thai 
balfwav  to  ventralnt  the  latter  to  aual.  Mature  males  with  a  head  mt 
elougatc  scale*  along  lateral  line  and  along  each  side  of  bell}  :  in  ten  «4 
examples  the  *cale*  ot  hack  ami  middle  of  larlly  project  bryond  tbe  ak&a : 
nkin  of  head  and  lay*,  of  patrol  fin*  finely  gnu  u  la  ted.  Pusky  olivaeevej* 
a1»ove.  grayi-h  m!\it\  mi  anle*  ami  l*elow  ;  ope  re  lea  silver>.  dotted  Arr 
tic  America,  smith  tti('a|»eCod  and  Alaska:  abundant  north  ward.<«n  W-tk 
roaata,  and  in  Kamchatka.  A  delicious  little  flab  much  valued  in  I  be  far 
north.    The  eggs  of  the  L'apclin  deposited  in  sand  along  Arctic 
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in  incredible  numbers.  They  are  washed  up  on  the  beaches,  and  in  about 
90  days  they  are  batched.  "  The  beach  then  becomes  a  quivering  mass  of 
eggs  and  sand,"  from  which  the  little  fishes  are  borne  into  the  sea  by  the 
waves.     (rillosus,  hairy.) 

Ghya  rtflo*o,  MPllrb,  Prodr.  Zool.  Dan.,  245,  1777,  Greenland. 

Smhmo  ardimt,  Fabriciu*,  Fauna  Gronlandlca,  177,  1780,  Greenland. 

Safmo  fnValaiKttrN*,  Bix>ch,  Ichth.,  vm,  pi.  00, 1704,  Greenland. 

Sttimo   iocuiIU,  Pallas,  Zoogr.   Row.-Asiat.,   in,  380,  1811,   Islands  between    Asia   and 

America. 
Oumu  ma  microdon,  Cuvikr  &  Valkxcikwxiw,  Hist.  Nat.  Poisn.,  xxi,  385,  1848,  no  locality. 
Mmllohu  rillomn,  GCmtiier,  Cat.,  vi,  170,  18G6;  Jordan  &  Gilbert,  Synods,  291, 1883;  TusmEB, 

Contr.  Nat.  Hi»t.  Alaska,  102,  pi.  10,  1886. 

240.  THALEICHTHYS,  Girard. 

(EULACHON.) 
Tkatodkiaya,  Girard,  Pac.  R.  R.  Surv.,  x,  Fishw,  325,  1858,  {tieretui «■  pacific**). 

This  genus  is  intermediate  between  Mallotua  and  Osmeru$,  differing  from 
the  latter  in  its  rudimentary  dentition,  and  in  its  small  adherent  scales. 
All  the  teeth  are  very  feeble,  slender,  and  deciduous,  although  occasion- 
ally present  on  all  the  bones  of  the  mouth  ;  no  permanent  teeth  on  the 
tongue.  Scales  are  much  smaller  than  in  (foment*,  and  more  closely 
adherent ;  larger  than  in  M allot  us,  and  similar  in  the  two  sexes.  Color- 
ation dusky.  Small  fishes  of  the  North  Pacific,  somewhat  anadromous, 
remarkable  for  their  extreme  oiliness,  the  oil  being  of  a  very  delicate 
flavor.  When  dried  they  have  been  used  as  candles.  (ddXeia,  rich  ;  /*#if , 
fish.> 

790.  THALEICHTHYS  PACIFICV8  (Richardson). 

(EULACHON  ;    CANPLXriRH  *,    OOLACH  AM.) 

Head  4f;  depth  6.  B.  8;  D.  11;  A.  21;  P.  11;  scales  75;  pyloric 
ccpca  11 ;  vertebrn*  70.  Body  rather  elongate,  slender,  ant1  less  compressed 
than  in  Osmerus.  Head  long,  blunter  than  in  Hypomtsus  preliottus,  less 
compressed,  broader,  and  more  convex  above.  Mouth  large,  the  max- 
illary rather  narrow  and  long,  reaching  beyond  the  middle  of  the  rather 
small  eye;  lower  jaw  projecting.  Opercle  with  strong  concentric  strire. 
Gill  rakers  numerous,  rather  long  and  slender.  Ventrals  large,  inserted 
just  in  front  of  dorsal.  Pseudobranchi;e  small.  Color  white,  scarcely 
silvery;  upper  regions  rendered  dark  iron-gray  by  the  accumulation  of 
dark  punctulations.  Length  12  inches.  Oregon  to  Alaska,  ascending  the 
rivers  from  Fraser  River  northward,  in  enormous  numbers  in  the  spring. 
An  excellent  pan-fish,  unsurpassed  by  any  fish  whatsoever  in  delicacy  of 
flesh,  which  is  far  superior  to  that  of  the  trout.  The  flesh  is  very  oily, 
but  the  oil  has  a  very  attractive  flavor.  It  is  sometimes  extracted  and 
used  as  a  substitute  for  cod-liver  oil.  It  is,  however,  solid  and  lard-like 
at  ordinary  temperatures. 

Salmo  (AlitUvtiu)  pacfoitM,  Richardson,  Fauna  Bor.-Amer.,  in,  226,  1836,  Columbia  River. 
Tkalrichtktp  ttrventd,  Girard,  Par.  R.   K.  Surv.,  x,  325,  pi.  75,  ngs.  1-4,  1858,  Puget  Sound. 

(Coll.  Dr.  Suck  ley.) 
TkaUicktkppaci/lcu*,  GCnther,  Cat.,  vi,  168,  18C6;  Jordan  &  Gilbert,  Synopsis,  292, 1883. 


022  Bulletin  .//".  I'niteJ  Stain  ,V*i/>«W    Vmuum 

241.  OSMERUS  (Artcdi)  Ltnn*>a* 

(8MKi.rn.) 

fhmrrmt  1  \tTf  mi  Li»*  •  •■•.  Ht-«    N«|  .  lil    v  IT'*.  II".  ifirlwin 
Uprtl'immt.  <ilimit>,  \<  1     l-Uli>l  •!<•!  «••■■■  flUlltl.  •  •&!.  ■  t»Imw ■ 
tifunm-kf  |Jm\«t<  «  .  J. •«!•««  A  Kt »*■*«»,  ht«  •ataf**!*,  ilfc«I«» A/Apr 

Ilody  elongate.  romprenMed.  Head  long.  |iointed.  Moath  w  >*V  >w 
fdender  nmxilliiiv  e\  tending  t<>  pa«t  the  middle  of  the  eyr  .«*••■  •* 
projecting:  preotlutal  ami  •ul*othital  Imnea  narrow  Man.  !**«•«  »x< 
pretnaxillarieH  with  tint'  f«-«-f li :  l»«rr  ja»  with  •mall  teeth.  «i.*l  »*• 
larger  po*teri<nl\  :  tongue  with  a  few  «trong,  fang-like  tarlL.  i*j«Me  ». 
the  tip:  hyoid  tame,  vomer,  palntium,  ami  pterygoid*  »«tt  «-!•*• 
teeth,  (fill  raker*  lom;  and  ulender.  ltraurbio«tegaU  »  traiaa  .*•{■ 
loom*.  fl)  to  7(>  111  the  riiiirnr  of  the  lateral  line.  Dorsal  •mall.  iU<«*.  a* 
way  of  the  InnIv,  owr  the  ventral*:  anal  rather  long.  Wrteitrv  ••«*:  -. 
Pyloric  cutu  niuall.  few.  Small  I'uhe*  of  thecoaataof  Kuri>|<  aa-d  \  ii 
em  Amerira,  fiometimcM  aarenduig  n%er»;  delicate  in  rieah  ar«l  mi  : 
era  My  valued  an  food.  (<>«',.-<,  odorous;  the  name  i«  c«|«iia»*fti  t-  *i* 
Kngliah  "amelt.") 

f*naiK''Hia  (Aii  »M  n  tin*-  u«"l  l>«  Ji  n*t<Mi  f..t  1  If  Mnrtl     •-|an«l**l  l«  «r«w<av  a**  ■»»■ 
a.   \  nfitrr  with  •  ■  n*»  *  ri.«  •  f  •mail  lr«-ili     atnall.  w«m*  q*rini|«*Uic  i«  tfc*  ■■•»» 
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}    .  ■•■■"*• 

'•I     M41     .hi     ■     1   1.      .     |«  ■••■■■.  ir.-i".       f    ■»«        l«j^».  ,      ■       -r.  .-V  *• 

I  r  1  .   i  ■  •  ;  1  «  - 1  :        -t 

S.i\r:.  :h  SI'IklNCMUS    J    ■  Ur     iK'^u'. 
;«.»l     <»M|h[l  s   TIIU.M(  IITHlV   \y-  . 

Head  !•  :  ili-pth  *•• .  •  *.  •■   !"ii^»  i    tliati  -mnif.  1   in   Ih-jiI       I1     •      I       t  • 
l»i:    I'     11  :    •»«  !.•—  ■"'"»  !••   "•*       ll««i!\    rtiiii|i;irnti\  i'h    i|#««'|>  »!.«!   • .  r-  ■  -••*«^. 
Ilc.nl     i.iIIm  r     ■»!.■•:  f     .»:.d     ■!•  •  p     li.e     in.i\:.i.ir\     liTi»ad.    •?..-::        ••     »-,; 
»»tr«»iitj.y  <*ur\  ««|.  #\  •»  :  ii:ii^  t.»  ••|i|in«i:tr  ]Mi<.rt-ri«>!   iii^r^'.ii  «.f   j-    ; 
!nn\  :!;:ir  \  ••!!   t!u-     •  ■•'   -t   m|-j»  i  just   *»(  |m|'i!  .  tM.iinl.  !•!«-   |«ri._ .  -  ■  :  ^     -■ 
tip  «*nii-f«  I. .it  fin  \ ,  ,\   ■  •.  ^  ,|.,1       1  "ii«  )  i  jh.  thi    J  trtoraN  ti«i:a!   ■.    r#  •■  ■       „■ 
Vftjti.iU.  .i»  •!  t  J  ••  \  i  !:tr  i'«.  t.i  iii;»!     .i».  »!  rcii-Miii;  ahuMt  (i>ri:<U.        I  ■  ■  ■ 

Wi*:ik  I      III  l  \        .»*  ".      In  ''      •*•  ;i?  ■  t-!  ',      ,     n.li.r.       <  »  i  .  .|i  i-itu*.     ■)!«!••     • .    ■.  •  •  .      • 
•«i|i.i"\  i..iT   •  i  ,:  H     .    .  ;•         I.«ii/!ii     ■    m  !,•■«        I';n  :•  <     r<>4*t  fl<>':     **■     >'* 
rjwi'i'   ijnii  li  w  .i:-'    '■■    ■'■'   ■*!.•!   lit',     r.    \i-k.i.    r.it!.tr   « ••n.tiiiti.  .    %•****    •: 
;««  I ■!»  «.ji»  rii  >»     :•  -        -■    ..:  ,  \i  .  '!.  ■  r  :'»■..■:.  lint  »nit  ain!  :,••*  im  j.n  ^  « 
\  I    a  '•  !.'•'■  ij ».  T  '■  «    :       .».  !i«>n  .  .i  :i'.i!«'!  »|hm  :•  »  ••!'  »n  il^i  :1a*  •■:  a»  t.»«l. 


■• 


Jordan  and  Evermann. — Fishes  of  North  America,        523 


793.  08MEBU8  ATTENUATES,  Lockington. 

Head  4i;  depth  6;  eye  large,  4  io  head.  D.  10;  A.  15-17;  P.  11; 
scales  65.  Body  elongate,  compressed.  Head  rather  long,  somewhat 
pointed ;  maxillary  extending  past  pupil ;  lower  jaw  projecting ;  maxil- 
lary rather  narrow,  little  convex.  Outline  of  both  jaws  nearly  straight, 
less  curved  than  in  O.  thaleichthys.  Teeth  on  tongue  strong,  hut  much 
smaller  than  in  O.  mordax;  teeth  on  maxillary  conspicuous;  front  of  both 
jaws  with  rather  strong  teeth ;  palatine  teeth  variable,  usually  strong. 
Fins  low.  Pectorals  not  reaching  ventrals,  nor  ventrals  anal,  nor  anal  to 
caudal.  Greenish,  sides  silvery.  Length  10  inches.  Coast  of  California 
about  San  Francisco.  Very  close  to  0.  thaleichthys,  and  doubtfully  dis- 
tinct; perhaps  founded  on  very  slender  or  feeble  specimens  of  the  latter. 
(mttemmatu*,  drawn  out  slender.) 

Ommtnm  mUmuatut,  Lockimoton,  Proc.  U.  8.  Nat  Mus.,  1880,  66,  San  Francisco ;  Jordan  & 
Quasar,  fynopau,  293, 1883. 

Subgenus  OSMBRUS. 

« 

798.  08HEBU8  MORDAX  (Mitchill). 
(American  Smelt.) 

Head  4;  depth  6}.  D.  10;  A.  15;  P.  13;  scales  68.  Body  rather 
long  and  slender.  Head  large,  with  large  mouth,  and  stronger  teeth 
than  in  the  other  species  of  the  genus.  Small  teeth  along  the  edge  of 
the  maxillary;  strong  fang-like  teeth  on  tongue  and  front  of  vomer- 
cardiform  teeth  on  palatines,  pterygoids,  and  hyoid  bone ;  mandible  with 
moderate  teeth,  its  tip  projecting.  Maxillary  extending  to  or  a  little 
beyond  middle  of  eye.  Scales  deciduous.  Dorsal  fin  rather  posterior, 
the  ventrals  under  its  front;  lower  fins  moderate,  none  reaching  the 
next  behind  it.  Gill  rakers  J  diameter  of  eye.  Transparent  greenish 
above,  silvery  on  sides ;  body  and  fins  with  some  dark  punctulations. 
Length  12  inches.  Atlantic  Coast  of  the  United  States  from  Virginia 
northward  to  Gulf  of  St.  Lawrence,  entering  streams  and  "often  land- 
locked ;  abundant  in  Lakes  Champlain  and  Memphremagog.  Very  close 
to  the  European  Osmerus  eperlanus,  but  the  latter  has  larger  scales  (60), 
shorter    gill  rakers,  and  rather  weaker  teeth,     (mordax,  biting.) 

mordax,  MiTcniLL,  Trans.  Lit.  &  Phil.  Soc.  N.  V.,  i,  1815,  446,  New  York. 
mfeKeiM,  LeSufir,  Journ.  Ac.  Nat.  8ci.  Phi  la.,  i,  1818,  230,  Coast  of  Maine;  GOw- 
riisa,  Gat.,  ti,  167, 1843. 

mordax,  Jordan  &  Gilbert,  Synopsis,  293,  1883. 

Represented  in  lakes  of  Maine  by  landlocked  forms,  as  follows: 

798a.  OSMERUS  MORDAX  SPECTRUM  (Cope). 
(Wilton  Smelt.) 

Head  4£;  depth  8*.  D.  10;  A.  15;  scales  66-10.  Eye  3  in  head.  Slen- 
der. Head  short,  with  very  large  eye,  aud  short  mouth  and  maxillary. 
Maxillary  not  extending  beyond  middle  of  pupil.  Small.  Wilton  Pond, 
Kennebec  County,  Maine;   landlocked  in  fresh  water.     (Cope.)    (speo- 

trum,  an  image.) 

,  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.,  1870,  490,  Wilton  Pond,  Kennebec 
County,  Maine.    (Coll.  Atkins.) 

\tp9Ctrwm,  Jordan  k  Gilbkrt,  Synopsis,  294, 1883. 
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;uu.  <kii:ki  h  ■or»ai  amotti  («v 

Head  If;  depth  7:  *ral«»  liK-lti.  V.yr  smaller.  If  in  b#*d  <n«*w 
Maxillary  rciclniiK  posterior  margin  of  pupil.  I.aadlurk»d  a  «  ••» 
airoutic    Luke,    Kci»liel»ec    County,    Maine,       i  C«|m-  i  \aan#«;    (t    ;- 

Chorle*  Conrad  Ahhott.  1111  ardent  naturalist  who  ha*  «tad»*«t  th»   1*1.  , 
of  the  luhea  of  Jielawaie  Kjmt.i 


fJM*f»  ,iH»4t.,  I't.n,  IV-     Aii-r    Tin:   Si     lin  «  .  !•:•>   •»■   CobrMKtatx    I.***    R*« 
(Mwrai  Mofifor  <ili>-^i,  Johr-t*  A  lilt  HI  HI,  J»)lr|-f,  ."#1.  |**1 

;•«.  4h%H»KtH  »»:*TK\.  »ir,t..u,l.»-r 
U»i>»  ■   II ■  ■■]«•. 

Head  lj;  depths*.  1>.  10;  A.  Hi:  \  .  *:  M-ale»  •**•.  I.te '.aig*  f  #4^4 
of  ftliotlt.  Teeth  »4  in  "«m<rHi  r/Mrlummm  ami  O.  mi**lmt  .  u.ai  a'1 
reaching  ]io*teiior  margin  of  e\e,  itn  length  .%  time*  in  di^tac**  f#  ■ »  ■  1 
of  lower  jaw  to  dot  nul.  Height  of  dof«Al  4  length  of  m-a-i  \*  ±  •  ■' 
anal  ?  ;  pectoral  *h«»rti*h,  reaching  half«u\  to  \rtitraU  Ha*  k  |>a  »  -  •• 
the  acaleft  edged  with  darker  :  hide*  al*o\f  (atrial  Iinr  purple.  »  :.ar. £  »x 
helow  to  hlue.  ami  then  to  \  mlrt  ami  gold  :  mUerjr  l*el«*«  «.t'.  •*•! 
alieeli,  the  1n*11\  tiatin  white.  Iiiih  plain,  idlghtl>  golden.  fuaai  ..f  X  a*4* 
and  Mouth  on  the  1'arinr  Ci»a«t  to  northern  China.  a(iQC»UM.  a  *• 
liatitly  roloreil  tinh.  the  riV*h  of  firmer  texture  than  in  tl.r  r*-«t  «f  •..« 
getitiH.  Alxitit  l»ri«tid  )(ay  tlim  *|»e<'iea  for  rim  an  nii|Mirtar.i  \>*r:  *  *b» 
fiM»d  of  the  n.it  1  ve«».      .tltttt'j.  tout  lied. 

t—m*'**     '■»■.'•    .   *>iiim>(    il*i».    ».' ' -.■■p.-'      K  ».•      \k.»l    U   —    U   ,         :  1         •         1.       H     ■  »■■•- 

China    .'   1.  ■  •  >     V   '••  ■  1  •  ■  ■     "•■  ■    1  ■  -.    -  •      ". ►■*    7    -  m  ■     •  \ .  ■  i-     •    **    »        : 

242.  HYPOMESUS.  «.«M 

SM.;     *»mi*i  1  - 

V-  »;••■.  '•It  I     I  r  \       N  1!     ■»    1     I  )    • 

/!■.;  ••  1    •■  ■  1  :      I"  N  .'     -         i  *         ■■        I      ■ 

I »<m|  v   1  .it  In  1  t>!nii^:iti  .  11  !■••!•  :  ;is  "  \   1  «»iii |»i«-««m-«1  .  •  *t\  •■r»i d  w  . !  •    :  —•  *  •* 

nt'  !ihm|«-t:iN'  •»:-■#■       lli-.i«l  t.ii'.ti    )»••. n T *>t       M««url»    11  >Mtt''4!<  .  *    ••   •  • 

tlia\l!!at>     li-'    •    \l«-li«l    Tl^    ■    :i    t«     !•'    Il.il'l'n     I'l'f.r       !*   »■■.!     .'   »     »••  .       ■»  m- 

ruii\  «-\  :   l.iw  1  :     »w   jiiit'ii!::,;.      1 1 1 1  !i  111. iiu'»-.  •■?     a  .»•,-.■::«  r    ;  »    -'     *  * 
pt«'r  \  £*>  t\*.  .»!>•!  !•■!.  jut  .      \'#  :.:  s  .i!-«  ::.-•:?»■•  1  •!  :•  •  t'.\   m  •!•  r  1:     I<!  •      f 
»»al,   in:tl\\.i\   litTA.«i.   •  ■.  i-    .ii,  .1    li.i-.t-  «.f"   «  .imiI.»!       l';.iiii  I.  !■••?•  ^  •  •   • 
Niirili  I'.u  i»:<  .!,.;...%  .  iMiiil'i  .  .11  .i!!u*  ■■•.:-•  !i.«    ;■••• 

tli»-  %  tiit  i.il- 

»  1    ■  •■  1  ■    ■  .  ■  ■  .      -»■..  •         .  1  ■    . 

■»  1   •         ■ »      ^      ■  '  •  .•        »■»■.»»■■,      j. 


■»■..■  '  !.•■-.,..         ...  I 

■■■■:.'■  •  i.«-»;i         :        *  ■•■ 

»    :  1  l/ ■  i  ■  *  \  'l     ■■   :t  it   v..J  »;;«;■.'.  •    .:■-•■    .  k>  t 

;....;  i.t.:  «  .  .  :     '.  :.•■•:•  1  .  .  -!  .:■ 
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796.  HTP0HKSU8  PRETIOStS  (Girard). 
(8urf  Smblt.) 

Head  \\ ;  depth  4f ;  eye  as  long  as  snout,  4|  in  bead.  D.  10;  A.  15 ;  P. 
14;  V.  8;  scales  70.  Fins  low,  the  longest  dorsal  ray  8  in  length 
without  caudal ;  pectorals  scarcely  reaching  halfway  to  ventrals,  7  in 
length  of  body ;  ventrals  not  reaching  vent,  their  length  8i  in  body. 
Light  olivaceous ;  a  silvery  band  along  the  lateral  line.  Length  12 
inches.  Coast  of  California  and  Oregon,  from  Monterey  northward ; 
abundant,  spawning  in  the  surf.  A  firm-fleshed  and  fat  little  fish  of  deli- 
cate flavor,  scarcely  inferior  to  the  eulaohon.    (pretiosus,  precious.) 

Arftutma  prttiom,  Gibabd,  Troc  Ac.  Nat  Sci.  Phi  la.,  18M,  156,  San  Franciaco. 
OfcmTM  cloM^ohM,  Ayrks,  Proc  Cal.  Ac.  Nat  8ct.,  1864, 17,  San  Franciaco. 
Ommmu  prrtiowt,  Gibabd,  Pac.  R.  R  Sunr.,  x,  324, 1858. 
ffsjiuau— ■  prwtiomv,  Jordan  k  Gilbxrt,  Synopsis,  294,  1883. 

7M.  HYPOME8U8  OLIDU8  (Pallas). 
(Pomd  Smblt.) 

Scales  56  to  60.  Fins  nigher  than  in  Hypomews  pretioeui,  the  longest 
dorsal  ray  6  in  length  of  body  ;  pectorals  reaching  }  the  distance  to  root 
of  ventrals,  their  length  5  in  body  ;  ventrals  6  in  length  of  body.  Color- 
ation dusky,  little  translucent.  Alaska  and  Kamchatka,  spawning  in 
fresh-water  ponds,  excessively  abundant  about  St.  Michaels.  A  sweet 
little  fish,  excellent  as  food,     (olidus,  oily.) 

Saltmo  (rUnMnu)  otata,  Pallas,  Zoogr.  Ross. -Aflat,  in,  391. 1811,  lakes  and  rivera  of  Kam- 
chatka. 

JfoopM  ufcfcM,  GCnthbb,  Oat.,  vi,  lf,9, 1866;  In  part. 

flfpowMjm  olUhu,  Jordan  A  Gilbrbv,  Synopsis,  295,  1883;  Turner,  Contr.  Nat  Hist  Alaska, 
103.  1886. 

243.  ARGENTINA  (Artedi)  Linnaeus. 
(Argentines.) 

Argentina  (Abtbdi)  LJVN.vrs,  Syst.  Nat.,  Ed.  x,  1758,  315,  (tpkyrtena). 
Stim*  Rrinhardt,  Bem»*rkiuger  Skandinarisk  Icththyol.,  11,  1833,  (tito). 
AeanthoUpi*,  Kuoykr,  Danmark*  Fiake,  in,  08,  1846-'49,  (tilus). 

Body  oblong,  covered  with  rather  large  cycloid  scales,  which  are  more 
or  less  rough  with  spinous  points.  Mouth  small,  the  maxillaries  very 
short,  not  reaching  to  the  eye;  eye  very  large.  Jaws  toothless;  an 
arched  aeries  of  minute  teeth  on  the  head  of  the  vomer  and  on  the  fore 
part  of  the  palatine ;  tongue  with  a  series  of  small  curved  teeth  on  each 
•ide.  Dorsal  fin  short,  in  advance  of  the  ventrals;  caudal  fin  deeply 
forked.  Eggs  small.  Pyloric  circa  present.  Branchiostegals  6.  Air 
bladder,  accordingt  to  Cnvier,  without  duct.  Fishes  of  deep  or  cold 
waters,  never  en teriug  fresh  streams.     (Latin  argen turn,  silver.) 

a.  Scales  spinigeroun:  liody  deep,  the  depth  5  to  5}^  in  length;  eye  longer  than  snout;  scales 
small,  60  to  66.  silck,  797. 


•Tha  genus  83*9  (Norwegian  Sil  or  Slid,  herring)  is  founded  on  a  nperies  with  spinescent 
But  it  is  not  certain  that  any  species  has  really  smooth  scale*,  and  in  Anjentma  •pAyroia, 
typa  of  the  genua,  according  to  Day,  the  scales  are  proTided  with  stellate  spinules. 

t  This  alleged  character  needs  reriflcation. 
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h.   IL-lj  rather  «li^|i.  tlif  d-i-lL  '•' t  in  Imcta.  mm\p+  *•  !■>  4*.    «f  •  •*-  #«•»  «**•  »*«r 


Mb.  Btwlj  rather  »l«utl*r,  ilir  <|<-|4li  »»--i|  7  in  W-i»glh.  vml*«  ••«*•  'I    ••«     •<■•  «** 

;»;.  AKoMTI*4  MUX  UMi^* 
Head   4i;    depth  r»i;    e>e  •„•».     I),   •'.:    I».    \J :    A.    IV    \     It     «rM 

li-tfM  ^|il»t  4tlJllt  IliT  •.  Itody  rorilprrMitrd.  Head  Hot  «|Ollr  !«.«•  a*  .*• 
as  deep ;  niiout  iir*ai!\  Itf  in  hr*ad.  hiarrtiou  of  doraal  a».d«ai  Wtim 
•noat  ami  ndipow  tin:  vriitrala  under  laat  ray  of  doraal  ***>a  *  —  . 
large,  cycloid,  co\rr«*d  with  npiuulea,  ilir  |»ointa  «*f  which  *r»  ii*i«4 
backward:  n  iiirdiau  row  of  acalra  along  the  Inm  k  abd  '*.1>  «...*» 
olivaceoti* :  aide*  ailvt*ry.  length  17  inrhre.  \<»ribrrt»  r.urvaw  •*•» 
aioually  taken  on  the  <iraud  Hank*  ami  off  thr  <*«»*•  t  of  Maine.  <■■■*■ 
&  Heart.)     i  >■/</.  Norwegian  word  for  Herring.) 

Jryr^riMu  Mini,  Aim  ^ii«.  I>  ••!•     Il> »     Nat  ,  |l    m,  9,  21,  lT'-i,  Norway     1  •>■•   *     -  ~sv 

'•. '*"»*.  I""-'-.  ■••  >riun.  »*l.,  ii,  3%:,  l*i> 
*i.*      *  Hi  ixii  ttii'T.  Ikui.iik    *»kait>lin«t    It  litli  .  II.  I«*U,  Nflrway 

I    --  rfttfm,  <•-••  i-i  A  IU»\,  IV-.  f.  !■•     Sat     M>*«  .  I«7«.  -"•  I     ©If  B»b;«    I«»*&4    >    aa 

:,■•    n.   'nrnt  »titai»th  >>f /'**•  ■>*  tnaiiM     iTi|*\  N«.  ;!l*^4     <«:i.  ft   L.  X-*'««»i 

7»H.  AlMtK*TI*A  HltUV,  itilWri 
}(•-<  13;  depth  .'•::   «»>•••  :ti :  iuterorhital  width  4.    l>   11;  A    I.'     Ifaaaaa 
MiiilC  .iryrntimi  thmt/itla,  hut  with  a  much  deeper  \hh\\  .  and  a  larger  •*• 
length  of  maxillary  fiom  tip  of  mm  nit  I  in  head.  1;  in  »ti«.ut.     ■»*•-  %i  •  «: 
little  longer  than  ew-(  It    in  head  :  up|»ei   )>w  w  it  Ij  u  narrow  !■*:■-     *  «^  a 
teeth  home  on  tin*  \niiur  an* I  tin-  front  of  thr  palatini*.  n««t  •  r.  *  ■.•»     »~» 
narrow    weak  preinaxitlarie*:  |nwi>r  jiw   too?  ?,!§-%■:  ««!,:••  ■■!*  t    :  fc*   •   •  "i 
a  HiTii'a  of  •»ti«»ii^.  Ii.u'k  «  artl!>    «■  n r  \  ••«!    t«-«*th,  *:\   i»r   *   ^:  :    .:.    •  •• 

(tiil   rakft**  iiuiiiiruij-.,  nii-ndrr.   latht-i    f»h«»rt.  aUmt   -'•   ::.   ,.;ri*-'     »     ■ 
aii^lf  of  aif'it       1  !«-iit  «»f  «]i.r«.i!  r 1 1 ■  nrart-r  iip>>f  aini'tt  ?!  jm  inw  >      » 

hy  a  (li«»t.mi-«'  •  - •  | * i .a ! 1 1 1 «r  «1:  »n:»*N  r  «•!*  pupil.      N  «-t.Tra'«  :n»«  ::«--l  '•* 
illf  «»f  «loi*»al.  1 1 1 1 1 1  w  u>    ti«t  u  ••<  I.  li.i«««  «if  r.i<i«la!  at.*!  Ir^:  f  •  !   «'f    *    «i:* 
Mii!    nut    httli*    in* •! t*    tl.ai.    lia'.f'*.i\      !•»    Ir«»nt     ■•!    ai.-i..     ■  •  .«*.*!     !    "»»» 
>i*u]«""'  not  ^pjii'nj-.,  tin*  iii.u^i!.-  •■iitin*,  a   l»'W    tiii  \    pri  ««%••.    k      '  »  •    .»* 

•  if  tali  :    |o  n|    !*•   :t;  a    ]«»n^.'  !»«J  .ti  ii    •»•!.•••       I.\  •-.  *tri  ak    -»     ".^    •    -»*    k    . 
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The  specimens  studied  were  denuded  of  scales,  bat  the  impressions 
indicate  that  there  were  51  in  the  lateral  line,  4  above  and  4  below.  The 
specimens  (No.  43858,  U.  S.  Nat.  Mas.)  were  obtained  by  the  Albatross 
from  station  2402,  in  28°  36r  N.  latitude,  85°  33'  30"  W.  longitude,  at  a 
depth  of  111  fathoms.    (Goode  &.  Bean.)    (striatum,  striate.) 

Goods  A  Bean,  Oceanic  Ichthyology,  52,  fig.  62,  1895,  Gulf  Stream 

244.  LEUROGLOSSUS,  Gilbert. 

Gilbert,  Proc.  U.  8.  Nat  Mus.,  1890,  57,  (*ilbiui). 

Appearance  of  Argentina  y  but  the  snout  shorter,  the  maxillary  reaching 
front  of  eye,  and  the  tongue  toothless.  Vent  rale  under  middle  of  dorsal. 
Mandible  with  a  few  weak  teeth  or  none;  premaxillaries  toothless;  a 
row  of  stronger  teeth  on  vomer  and  front  of  palatines;  tongue  tooth- 
leas.  Pyloric  cceca  9.  Scales  unknown,  very  caducous.  One  speoies 
known.     (Acvpo?,  smooth;  yXttaoa,  tongue.) 

800.  LEUBOGL08SUS  8TILBIU8,  Gilbert. 

Head 3;  depth  5fr.  D.  10;  A.  11.  Snout  3f  in  head;  interorbital  width 
4f.  Eye  3£  in  head,  equaling  maxillary,  which  reaches  front  of  orbit. 
Body  compressed,  of  moderate  depth.  Lower  jaw  projecting.  Gill  rakers 
long  and  numerous.  Opercle  very  thin,  membranous.  Front  of  dorsal 
midway  between  base  of  caudal  and  front  of  pupil;  ventrals  inserted 
nearly  under  middle  of  dorsal,  midway  between  base  of  caudal  and  pre- 
opercnlar  margin;  front  of  anal  midway  between  base  of  caudal  and 
base  of  ventrals.  Scales  wholly  lacking  in  the  two  specimens  obtained. 
Sidea  of  head,  body,  and  abdomen  bright  silvery;  dorsal  region  dusted 
with  fine  black  dots,  which  become  coarser  on  tail.  Snout  blue-black; 
opercle  with  steely  luster ;  upper  part  of  eyeball  black.  Buccal  and  gill 
cavities,  and  peritoneum  jet-black  ;  fins  dusky.  Length  3  inches.  Coast 
of  California,  in  deep  water.     (o^nAddV,  shining/) 


Ltmrvglotms  dObim*,  Gilbert,  Proc.  U.  8.  Nat.  Mus.,  1890,  57,  from  Albatrosa  Stations  3997 
and  3998,  in  mi  and  40  fathoms.     (Type,  No.  44283.    Coll.  Gilbert.) 

Family  LXVII.  MICROSTOMIDiE. 

Closely  allied  to  the  Argcntinidw,  but  with  the  branchiostegils  reduced 
to  3  or  4 ;  mouth  very  small,  terminal,  with  small  teeth,  chiefly  on  the 
lower  jaw  and  vomer.  Gill  membranes  separate  or  united.  Body  elon- 
gate, subterete.  Adipose  fin  present;  dorsal  short,  posterior;  ventrals 
behind  middle  of  body.  Three  genera  and  about  six  species  known,  all 
from  the  deep  waters  of  the  Atlantic ;  reduced  Argentinidce. 

BflCHOtfTOV IXJC  : 

a.  QUI  membranes  separata  ;  mouth  very  small ;  body  subterete. 

b.  Dorsal  fin  inserted  before  ventral.  Nansxnia,  245. 

Bathtlaoin.k  : 
aa.  Gill  membranes  broadly  united  across  the  isthmus ;  body  compressed  ;  mouth  small ;  eye 
Tory  large ;  dorsal  opposite  ventrals.  Batiiylaqub,  246* 
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"The  thickness  of  the  hones,  the  fragility  of  the  fin  rays,  the  delicacy  of 
the  skin  and  scales,  and  the  enormously  large  eyes,  seem  to  he  sufficient 
evidence  that  these  fishes  are  actually  inhabitants  of  very  great  depths, 
although  there  may  be  reasonable  doubts  as  regards  the  exact  depth  at 
which  Batkylagus  atlanticus  was  obtained.  These  fishes  must,  therefore,  be 
entirely  dependent  for  vision  on  the  phosphorescent  light  which  is  pro- 
duced by  other  abyssal  creatures.  Not  being  fish  of  prey  themselves,  or 
only  to  a  slight  .degree,  they  would  be  attracted  by  the  light  issuing  from 
the  Pediculates  and  Stomiatids  of  the  deep,  and  thus  fall  an  easy  prey  to 
these  fishes."    (Giinther.)     (/3o0»;f,  deep;  Aay«c,  hare,  from  the  big  eyes.) 

«,  Dtpth  of  body  about  equal  to  length  of  head;  scale*  about  32.     D.  9;  A.  19.  bknedicti,  802. 
a*.  Depth  of  body  much  lees  than  length  of  head. 

b.  Interorhital  space  a  little  more  than  half  eye;  eye  2  in  head.  eubtops,  803. 

hb.  Interorbital  space  %  eye;  eye  V%  in  head.  pacificur,  804. 

802.  BATHYLAGCS  BEHKDICTI,  Goode  A  Bean. 

Intermediate  between  B.  atlanticus  and  B.  antarcticus.  Head  4$ ;  depth  4  \ ; 
eye  2,  as  in  the  other  species.  The  width  of  the  interorbital  space  is  less 
than  |  of  that  of  the  eye  (proportionately  narrower  than  in  the  other 
species).  8nout  very  short,  4  in  eye.  D.  9;  A.  19 ;  V.  9;  P.  10.  Mouth 
short,  its  angle  being  about  on  a  level  with  lower  margin  of  eye.  Bones 
of  head  thin,  semicartilaginous;  head  apparently  scaleless;  no  traces  of 
scales  in  the  specimens  before  us.  Gill  cavity,  membranes,  and  branchi- 
ostegals  as  in  the  other  species.  Origin  of  dorsal  fin  nearer  end  of  snout 
than  to  base  of  caudal,  and  equidistant  between  snout  and  adipose  fin, 
its  length  2\  in  head.  Vent  placed  farther  forward  than  in  B.  atlanticus, 
the  length  of  the  postanal  portion  of  the  body  being  greater  than  that  of 
head,  and  contained  «H  times  in  the  total  without  caudal ;  ventral  fins 
opposite  posterior  portion  of  base  of  dorsal.  Scales  all  lost ;  apparently  in 
about  32  longitudinal  rows ;  and  their  size  may  be  judged  by  the  fact  that 
there  were  7  rows  between  base  of  pectoral  and  vertical  from  origin  of 
ventral.    Adipose  fin  slender  and  long,  2  in  eye. 

Several  specimens  obtained  by  tho  Fish  Commission  steamer  Albatross : 
One,  5f  inches  in  length,  from  station  2094,  at  a  depth  of  1,022  fathoms ; 
another,  5J  inches  in  length,  from  station  2711,  at  a  depth  of  1,344  fath- 
oms; a  third  specimen,  about  4}  inches  in  length,  from  station  2572,  at  a 
depth  of  1,769  fathoms.  (Goode  &  Dean. )  (Named  for  James  E.  Benedict, 
Asst.  Curator  of  Invertebrates  in  the  U.  S.  National  Museum,  for  several 
years  resident  naturalist  on  the  Albatross.) 

Baihflagut  bmedicti,  Goods  &  Bean,   Oceanic   Ichthyology,  55,  fig.   64,  1895,  Gulf  Stream. 
(Type,  No.  33510.    Coll.  Albatrom.) 

808.  BATHYLAUl  ft  EURYOPS,  Goode  A  Bean. 

Head  4 ;  depth  considerably  less  than  length  of  head,  equal  to  length 
of  head  without  snout ;  eye  2.  D.  9 ;  A.  16 ;  B.  7 ;  P.  9.  Width  of  inter- 
orbital space  a  little  more  than  \  eye.  Snout  very  short ;  profile  steep, 
its  angle  on  a  level  with  lower  margin  of  eye.  All  the  bones  of  the  head 
very  thin,  semicartilaginous.  Dorsal  fin  feeble,  nearer  tip  of  snout  than 
root  of  caudal.    Vent  far  back,  the  length  of  tail  not  being  much  more 
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than  that  of  head ;  anal  feeble.  Several  specimens  were  obtained  by 
the  Albatross  at  about  40°  N.  latitude,  70°  W.  longitude,  at  a  depth  of 
400  to  1,356  fathoms.     (Goodo  &  Bean.)    (evpve,  wide;  uxp,  eye.) 

BathylagvH  «rnr«/o;w,  (Joode  <fc  Bran,  Oceanic  Ichthyology,  55,  fig.  63, 1895,  Qulf  Stream.     (Type, 
No.  35420,  Coll.  Albatross;  and  No.  31801,  Coll.  Fish  Hawk.) 

804.  BATHYLAGl 8  PACIFIC  US,  Gilbert. 

Head  4 ;  depth  6| ;  eye  2*.  D.  8  or  9 ;  A.  16 ;  P.  9 ;  scales  40.  Anterior 
profile  not  decurved ;  premaxillaries  anteriorly  on  level  of  middle  of  eye ; 
snont  short,  less  than  half  eye;  in  terorbital  space  narrow,  deeply  grooved, 
i  orbit ;  lower  jaw  with  a  series  of  small  teeth ;  the  very  weak  premax- 
illaries  toothless ;  a  strong  series  of  teeth  on  vomer  and  palatines.  Front 
of  dorsal  midway  between  adipose  fin  and  front  of  snout ;  ventrals  under 
posterior  part  of  dorsal ;  anal  far  back ;  tail  as  long  as  head.  Scales 
lost,  apparently  about  40  in  lateral  line.  Head,  lining  of  month,  gill 
cavity,  aud  peritoneum  black  ;  tins  blackish  ;  whole  body  probably  black 
in  life.  Coast  of  Washington ;  two  specimens  taken  in  685  and  877 
fathoms. 

IkUhfflagvB  pacificm,  Gilbert,  Proc.  U.  8.  Nat.  Mum.,  1890,  55,  Albatross  Stations  3071  and 
3074.    (Coll.  Gilbert.) 

Order  T.  INIOML* 
(The  Lantern  Fishes.) 

Soft-rayed  fishes,  with  the  anterior  vertebra?  simple,  unmodified,  and 
without  auditory  ossicles;  syinplectic  preseut;  no  interclavicles ;  opercu- 
lar apparatus  sometimes  incomplete ;  pharyngeal  bones  unmodified ;  gill 
openings  ample.  Mesocoracoid  arch  wanting  or  atrophied. t  Bones  of 
jaws  variously  developed,  the  maxillary  sometimes  connate  with  the  pre- 
maxillary.  Shoulder  girdle  with  its  post-temporal  not  normally  con- 
nected with  the  skull,  but  touching  it  at  or  near  the  nape.  Gills  4,  a 
slit  behind  the  fourth.  Air  bladder,  if  present,  with  a  duct.  Dorsal  and 
anal  fins  without  true  spines  ;  ventral  tins,  if  present,  abdominal ;  scales 
mostly  cycloid,  often  wanting;  adipose  fin  present  or  absent.  Skeleton 
mostly  very  weakly  ossified.     Photophores  present  in  most  cases. 

Marine  fishes,  mostly  inhabiting  the  oceanic  abysses,  closely  allied  to 
the  IsoHpondyli,  but  lacking  the  mesocoracoid  and  having  the  connection 
of  the  shoulder  girdle  with  the  cranium  imperfect.  In  the  character  of 
the  mesocoracoid  these  fishes  agree  with  the  eels,  and  with  the  Haplomi 
and  the  spiny-rayed  fishes.  These  latter  have  the  post-temporal  differ- 
ently attached.    This  order  is  a  provisional  one,  and  its  members  may  be 

*  Wo  have  had  no  opportunity  for  rriticnl  *tudy  of  most  of  the  families  of  the  Inkmu.  Our 
knowledge  of  them  i*  drawn  c  hiefly  from  the  recent  monographic  works,  especially  the  excellent 
report  of  Dr.  Gliuther  on  tin-  I>eep-Sea  Fishes  of  the  Challenger  Kxpeditiou,  that  of  Dr.  Vaillant 
on  the  fishc*  taken  by  the  Travailleur  et  Talisman,  and  that  of  Dr.  LUtken  on. the  "Spolia 
Atlantica"  in  the  miiMoum  at  Copenhagen.  Even  more  important  than  these  has  been  the 
Oceanic  Ichthyology  of  (Joode  &  Bean,  advauce  sheets  of  which  comprehensive  work  hare  been 
moHt  kindly  placed  at  our  diapowal. 

f  This  character,  the  most  important  by  which  the  Iniomi  are  separated  from  hotptmdfU^  has 
not  been  verified  in  several  of  the  families. 
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reunited  with  the  Isospondyli  or  otherwise  distributed  when  the  osteol- 
ogy of  the  different  families  is  known.  In  but  few  genera  has  the 
mesocoraooid  or  the  post-temporal  received  examination.  (Iviov,  nape; 
uuoc,  shoulder.) 

Gunther  divides  the  Iniomi  into  two  families,  Stomiatidce  and  Stemopty- 
chidte,  according  to  the  relation  of  the  maxillary  to  the  border  of  the 
mouth.  Goode  and  Bean  follow  Gill  in  separating  the  group  into  many 
families.  Lit  t  ken,  who  has  made  most  valuable  studies  among  the  deep- 
sea  forms,  seems  inclined  to  recognize  several  families.  He  regards  it  as 
necessary  either  freely  to  subdivide  the  group  or  else  to  regard  the  whole 
as  a  single  family.  The  composition  of  the  group  and  the  varied  relations 
of  its  parts  are  best  seen  by  regarding  its  principal  types  as  of  family 
value.  We  begin  the  series  with  the  family  which  contains  most  shore 
species,  and  which  is  apparently  nearest  the  hospondyli,  from  which  group 
the  Iniomi  have  apparently  been  modified  or  degraded. 

Families*  of  INIOMI. 

a.  Post-temporal  connected  with  bock  of  cranium  near  sides;  no  photophoros  or  barbel. 

b.  Adipose  fin  typically  present  (rarely  atrophied  or  lost);  body  not  very  elongate;  anal 
fin  distinct, 
c.  Scales  present,  usually  persistent;  teeth  cardiformor  villiform,  usually  movable. 
d.  Maxillary  very  narrow,  rudimentary,  or  obsolete;  bypocoracoids not  divergent; 
pseudobranchtae  present.  Synodontidjk,  lxviii. 

dd.  Maxillary  well  developed,  dilated  behind. 

e.  Pseudobranchitu  preseut;  pectorals  normal;  hypocoracoids  mostly  diver- 
gent,  undivided.  Aulopiiue,  lxix. 

ee.  Pseudobranchin.'  absent;  pectorals  uot  normal. 

/.  Pectorals  subhnmeral.  Bknthosaueid*,  lxx. 

ff.  Pectoral  rays  elongate,  arranged  in  two  groups. 

Bathypteroidje,  lxx i. 
6b.  Adipose  fin  altsent. 

g.  Body  covered  with  scales  which  are  large,  thin,  and  deciduous;  teeth  villiform,  in 
bands;  no  photophoros  on  the  seal  en,  but  a  large,  luminous  plate  on  the  head 
in  place  of  eyes;  maxillary  dilated  behind;  pectorals  and  ventrals  well  devel- 
oped, approximate.  Ipnopid.*:,  lxxii. 
gg.  Body  tjcaleless;  teeth  granular,  in  bands;  pectorals  normal. 

h.  Ventrals  present;  opercular  apparatus  incomplete.  Rondeletiip*,  LXXin. 

hh.  Vent  nils  absent;  o]>ercular  ap[>aratus  complete;  a  conspicuous  lateral  furrow; 
general  form  and  appearance  of  young  cetaceans.      Cetomimid.%,  lxxiv. 
aa.  Post-temporal  impinging  upon  occiput. 

i.  Vertebra'  and  neural  spines  normal,  not  projecting  from  the  flesh  in  front  of  the  dorsal 
fin. 
j.  Photophoros  present. 
k.  Barbel  wanting. 

/.  Psi'udobranehin*  present. 

in.  Premaxi Maries  forming  entire  margin  of   upper  jaw;    Itody  scaly; 

opercles  complete.  M^ctopiiid.*:,  i.xxv. 

Kim.   I'remaxillaries  not  forming  the   whole  margin  of  upjKr  jaw,  the 

maxillary  entering  into  it;  body   naked;  opercular  apparatus 

incomplete.  Mai'roi.iciu.v:,  lxxvi. 

//.  Ps*»u<lobran  chiic  absent;  mouth  large,  with  canine  teeth;  seal  oh  deciduous 

or  wanting.  C1IAUU0DOXTID.K,  lxxvii. 

kk.  Barbel  present,  very  long. 


•The  analysis  of    the   families  of   Iniomi  is  chiefly  taken   from   Goode    &   Ifeafe,  Oc&%m\& 
Ichthyology. 
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Family  LXVIII.  BYHODOmDitL 

(The  Lueau»  Fume*.) 

Body  oblong  or  elongate,  little  now  pro—ail,  WHiml  villi  ijthmktwmim 
rarely  naked.    Month  very  wide,  the  ootlro  margin  of  the  onawr  jae 
formed  by  the  long  and  slender  premaii  Maries,  etoaely  adherent  to  «ba 
are  the  slender  maxillaries,  the  latter  mostly   rndimental  «**  *** 
never  widened  at  tip.     Teeth  mostly  eardilbrm  on  U»th  Ja«s. 
and  palatines:  canines  rarely   present;  large  teeth  nsnally  depiissiWar 
No  liarliels.    Opercnlar   bone*  usually    thin,  hot  complete      liitl  awe) 
brane*  separate,  free  from  the  isthmns.     Branch tustegals  naoalli  fa  ester 
on*,      I'seiidohranrhia-    present.      Gill    rakers    taherrular    or    obssUte 
lateral   line  present.      Adipose  An  present,  rarely  obsolete.   4o 
short,  of  soft  ray*  only:   pectoral*  and  ventrala  preseut ;  anal  6a 
ate  or  long:  caudal  forked.     Skeleton  rather  well  ossified.     Air 
small  or  wanting      Intestinal  canal  short.     Hides  sometimes  with 
phorescent  s|N»tn  or  photophores.     Kggs  incloseil  in  the  sacs  of  tb»  o»*ri 
and  extruded  thtoiigh  an  o\nluct.     tienera  about   10,  species  abnet  eT. 
month  inhabiting  «hore  watem.  some  of  them  descending  to  the  depth*. 
(ScojtfMtt,  group  Sumnma.  part,  (iuuther.  (%at..  v,  3BG-I<0,  |*oj| 

«.  N  sir*  |<r*-*  hi,  tn.-ri'  \-r  '.'•+•  a  1li«-r«-nt 

a.  Trvtlt  ••(  |>r>matillari  Mtui-I*-.  f  i|n  — J.  n<<  Ift—J.  Ik  vmm  *#  !•-   *"«••    •  >r«l 

t*li't  ■  f  •  ■Rl^lf   \—\}i  tin  f«Ulr 

Vrnt    •lik'ttly    u**r*t    !*•-       f  •aulil    tliaft    atll    «f  |«rt«rfa'     Ihaatl    *a>  *t     liu 

.  «.m[  r****"!  Tii'it*  •nvo   •   TJC 

V.nt  dim  h  ii~ar*r  i**>  ■  f  -au-U:  l*.*u  •**  «if  •»nir*W.  SaaJ  s>|*'—  ■!.  •  -fl   Sat 

irt*fi.*u'.«r  «n    .1  »i»»i    *  :si 

M.    T  rtli  wf  |  f-mat-'lan  i;i  a  »-ry  tr<«a.l  I«d>I.  rurinl.  sfe*<|«tl,  aa«l  t«r*a*!  a:  iK-  ■*•£ 

a  •ittiilar  t -4h  1  •  ti  |«k!alit.f«.  liTttinHi,  :si 

a«.  *r«U«  *^rj  ta4uv«na  -r  vabttng.  tr*-lh  it*  h»rr<i«  lauai*.  i**| 
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247.  TRACHINOCEPHALUS,  Gill. 

frmckimocephalnt,  Gill,  Oat.  Fish.  East  Coast  N.  Amer.,  63,  1861,  (myops).    (Name  only;  first 
defined  by  Jo  an  an  k  Oilbkrt,  Synopsis,  881,  1883.) 

This  genus  is  closely  related  to  Sy  nodus  f  from  which  it  differs  chiefly 
in  form  and  in  the  relative  development  of  the  fins.  Body  stont,  the 
bead  short,  blunt,  and  compressed,  its  form  mnch  as  in  the  genus  Tracki- 
*u&.  Vent  well  formed,  very  slightly  nearer  base  of  caudal  than  base  of 
ventrals,  under  tip  of  last  dorsal  ray.  Teeth  as  in  Sy  nodus,  but  slender, 
smaller,  and  closely  set.  Lower  jaw  projecting.  Species  few,  shore 
fishes,  widely  diffused  in  the  tropical  seas.  (Trachinus,  the  weaver-fish, 
connected  with  d/Mixawa,  dragon,  the  name  still  used  in  Greece;  ice+a?.t/, 
head.) 

806.  TRACHINOCEPHALUS  MTOPS  (Forster). 
(Ground  8pearino;  Lagarto.) 

Head  3| ;  depth  about  5.  D.  11 ;  A.  14  or  15 ;  scales  4-58-7.  Vertebra  58 ; 
oceca  25.  Snout  very  short,  shorter  than  eye,  lower  jaw  projecting ;  top 
of  head  rough  ;  interorbital  space  concave.  Pectoral  very  short,  nearly 
2  in  head,  scarcely  reaching  beyond  the  front  of  the  very  long  ventrals, 
which  are  as  long  as  head  and  reach  vont ;  anal  very  large,  its  base  1£  in 
head,  I  longer  than  the  dorsal.  Light  brown ;  three  or  more  lengthwise 
stripes  of  yellowish  alternating  with  brown,  the  upper  stripe  just  above 
lateral  line  and  edged  with  darker ;  a  pale  streak  along  lateral  line;  six 
diffuse  brown  cross  blotches  on  back,  ceasing  just  below  lateral  line; 
back  mottled,  a  large  black  scapular  blotch  ;  top  of  head  vermioulated ; 
a  dark  brown  band  from  eye  across  lower  jaw ;  fins  nearly  plain.  Tropi- 
cal parte  of  the  western  Atlantic,  abundant  and  widely  diffused  ;  common 
in  West  Indies  and  Brazil,  and  ranging  on  our  Atlantic  Coast  to  South 
Carolina ;  originally  descril>ed  from  St.  Helena.  (^J^V,  short-sighted, 
blinking.) 

Salmo  myvp*,  Forster  MS.,  Block  &  Schneider,  Syst.  Ichth.,  421,  1801,  St.  Helena. 

thnterus  lemnitcatw,  Lao£p£de,  Hist.  Nat.  Poias.,  v,  236,  1803.  Martinique;  after  Plumier. 

South*  truncfUtu,  Aqasmz,  Pise.  Brasil.,  82,  1823,  Brazil. 

f  Salmo  irtvhinHf,  Schkokl,  Fauna  Japon.  Poiss.,  2:11,  1842,  Japan  ;  tho  East  Indian,  Chinese, 

and  Japanese  form,  TYachinoci'phalwi  limbntuMy  is  littlo  if  at  all  different  from  T.  ntffop$. 
f  SamruMlimbatHM,  EvDorx  &  SorLEYKT,  Voyage  Bonite,  Poiss.,  100,  1853. 
Samms  brerirotiri*,  Port,  Memoriae,  u,  3«V>,  1861,  Cuba  ;  erroneously  stated  to  have  10  rays. 
Samrus  mtfops,  GCntiirr,  Cat.,  v,  398,  1864. 
SpAt/iutNyripi,  Jordan  &  Gilbert,  Synopsis,  281,  1883. 

^ttehmocrphalns myopt,  Jordan,  Proc.  V.  S.  Nat.  Mas.,  180(1,  314. 

248.  SYNODUS*  (Gronow)  Bloch  &  Schneider 

(Lizard  Fishes.) 

Synod**  (Gronow)  Bum  h  &  Schneider,  Syst.  Irhth.,  396,  1801,  (mfnodv*). 

Tim*,  RAriNRSgrE,  Caratteri,  etc.,  />«i,  1810,  (marmoratu*). 

Smnu,  Cvvier,  Regno  Animal,  Ed.  1,  160,  1817,  ($aurw). 

Alpitmaru,  Kisso,  Kur.  Merid.,  m,  4.*»8,  1826  (AlpumHirisrism),  (very  young). 

Lamruia  (Aristotle)  Swaikson,  Nat.  Hist.  Anim.,  11,  2X7,  1839,  (medUemiHrn*  -  mum*). 


•  The  specie!  of  8v*odu*  have  been  critically  studied  by  Dr.  Seth  £.  Meek,  Proc.  Ac.  Nat.  Sci. 
Phila.  for  1884. 
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aft.  Head  moderate,  3%  to  4%  in  length;  scales  on  choeks  iu  6  or  7  rows. 

i".  Head  not  vermiculate  above,  its  length  '&/+  to  4  in  body;  C  rows  of 

scales  on  cheeks.  jenkinsi,  813. 

ii.  Head  vermlculate  above,  its  length  4  to  4'^  in  l»ody;  7  rows  of  scales 

on  cheeks.  rtETExa,  814- 

gg.  About  6  rows  of  scales  in  a  vertical  row  between  lateral  line  and  adipose  fin; 

cheeks  with  9  rows  of  scales;  scales  13-66-16,  the  vertical  rows  counted 

obliquely.  luciocefs,  815. 

806.  8YN0DUS  INTERMEDIN  (Agassis). 
(Sand  Pivkr.) 

Head  4;  depth  8;  eye  4±.  D.  11;  A.  11;  scales. 4 -48-7.  Body  rather 
stout;  head  blunt,  large,  the  snoot  broader  than  long,  about  eqnal  to 
eye.  Frontal  bones  little  striate ;  interorbital  space  concave,  6  in  head ; 
prominent  strise  behind  eye;  jaws  subeqnal;  premaxillary  If  in  head, 
longer  than  pectoral.  Scales  large,  4  to  6  rows  on  cheeks,  3  series 
between  adipose  fin  and  lateral  line.  Dorsal  high,  as  high  as  long;  pec- 
toral 2  in  head ;  ventral  1J.  Grayish,  abruptly  paler  below ;  back  and 
sides  with  8  dark  crossbands  broadest  at  lateral  line,  these  some- 
times alternating  with  fainter  ones ;  a  large  jet-black  blotch  on  upper 
part  of  shoulder  girdle,  hidden  by  opercle ;  membrane  of  maxillary 
blaek :  dorsal  and  pectorals  finely  barred ;  lower  fins  and  branch iostegal 8 
yellow ;  adult  with  an  orange  spot  on  each  scale  below.  Length  15 
inches.  Coast  of  southern  Florida  to  Brazil ;  not  rare ;  the  most  brightly 
colored  of  our  species,  (inter medius,  intermediate — between  myops  and 
fa  tens. ) 

Samrtu  intermedin*,  Aoajsiz,  Spix,  Pise.  Brasil.,  81,  1828,  Brazil. 

<n*4i»,  Cuvikr  &  Valenciennes,  Hiot.  Nat.  Poim.,  xxu,  483, 1849,  Bahia  ;  Martinique, 
tafcrmetttut,  GCnther,  Cat.,  v,  396,  18«>4. 
mlernmliu*,  Jordan  &  Gilbert,  Svnopei*,  889,  1883. 

807.  SYN0DV8  KVERMANNI,  Jordan  A  Bo II man. 

Head  3r  to  3f ;  depth  6*  to  7.  D.  10 ;  A.  10 ;  scales  4-47  to  49-5.  Body 
terete,  rather  robust;  snout  short,  rounded  rather  than  pointed,  4  in 
head.  Mouth  large ;  maxillary  If  in  head.  Lower  jaw  barely  project- 
ing. Interorbital  area  concave,  rugose,  its  least  width  5*  in  head; 
supraorbital  ridge  prominent,  finely  striate.  Origin  of  dorsal  nearer 
adipose  fin  than  snout  by  f  width  of  interorbital  area;  anterior  rays 
of  dorsal  coterminous  with  posterior  when  depressed,  the  last  rays  not 
filamentous ;  the  free  edge  of  the  fin  little  concave ;  dorsal  fin  higher 
than  long  by  nearly  an  eye's  diameter,  its  length  2\  in  head ;  tip  of  ven- 
trals  reaching  halfway  to  vent  (farther  in  young);  their  length  1$-1$ 
in  head;  pectorals  extending  to  near  middle  of  ventrals,  1?-1*  in  head; 
lobes  of  caudal  equal.  Lateral  line  with  a  blunt  keel.  Color  dark  above  ; 
8  to  10  dusky  greenish  oblong  spots  along  lateral  line,  between  which 
and  below  lateral  line  are  traces  of  smaller  spots ;  a  dusky  shade  over 
opercle ;  skin  lining  opercle  and  shoulder  girdle  dark,  the  black  markings 
surrounded  by  yellow ;  adipose  fin  dark,  edged  with  pale ;  caudal  not 
barred,  inner  rays  dusky ;  pectorals  and  dorsal  somewhat  dusky ;  other 
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film   pair:    tip   nf  chin   »rarcply   duaky.     Macallan  to  *■«■•#  1     '  •     .  .1. 
hia:  alttilidaiit.      I^'ii^th  H  inrhr*.     (Natnrd  fur  I>r.  Hart^n  Mitt-,   i  ■« 
iiiauii,  Irlilhyoln^iitt  of  ilir  l' 11  it  ml  Htatr*  Kiali  rtimniMU'f. 

>«»-./••■  ri*rm.i»«..  .?•■&!•» •>    1    I'- 'tiviV    I'n-      I     »    Nat.   H»i«  .  •  •■•    !    .      !*»•    ■«       ■  ■•«        * 
coaat  of  Colombia,  in  33  fathom*,     ilji-,  V.   41111      «'■        A  ■  •»•  « 

HOV  «%1*UDI  H  POM  I.  J.(  Im 

H«*ad  4:  ilt*|*ili  »i|.  P.  In;  A.  1"  to  \j;  M^lr*  l-lft  I  1--;  ■■•■■  . 
rath«*r  roluiM,  tin*  Miout  rather  Intijr  and  pmninl.  »\  .i.  i*» -avt  it. 
larigr,  the  preiu;i\illary  IS  in  head:  lower  jaw  «ii£htl>  |»i«;#*?  'f  ■  * 
orldtal  am  ronr;i\c :  »iiprauthital  nd|*e  present.  Ifairaal  is.  •■»■■*. 
midway  1x*t ween  tip  nf  miout  ami  front  nf  adi|M»a*-  M. :  il.»  !.;-*i.f  '.-• 
and  laiit  ray*  equal  \»  hen  tin*  tin  ii  defined.  Ventral*  If  i *i  *.«.*•!  *•*/. 
inj;  ?  iliMtatiri>  to  vent  :  pectoral*  rraeliini;  haar  of  \«-r.tr*l«.  !•  ■  ■-•*». 
Lateral  line    with   ;i   flight    keel    |Hi*trriorly.      leiloviah   »'•.«»    »  *  -. 

plllirtate  w  1 1 ll  dark  :    hreaM    llr«h -colored  :   mdea    with  a  low     «-f      —•£     ft 
Mark  marking :  scapula  haried  with  Mark.  c>-raaional'>    »    * :-   a  •    » 
Idai-k  M|M>t .  tiiih  not   haried.  tin*  caudal   with  duaky   ah-ftd**       !-#.  .- 
inrhi'fl.     Culm:  ahiindant.     .  Named  for  I'r»f.  K«p 1 1 |h ■  |Wti  .  it*  .! .» 

ItyifdtiMiriNri.Hi.   I*.|  1 ,  f'.Ti  tin  >•■  r  1 1  lip.  IT    .111,  l"?'-    »•  I     f   \.i*t.i       Will      1"   •       &        •»     * 

I'hiU..  I- -I.  1  » 
.^•H-fiii}.^!,  J-  1.1  is,  I'r  -     I     >    Vi>    Mn«  ,  l»«*.  '■.'.  Havana  J  #:•- 
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Ilr.nl  '.'•• :  depth. *•:  e\e  ."»■   in   head;  »iiout    I.  pft  ina\.K*r- 
'Ji :    wrifial  1  anal    wrv  •.jmrt       I » .  II:   A    »  .   »•.!!•* 

•  •t'  tn-. id   •|iitti>    «att>,   m.irktil     uitli    radiating    at.-;     ■■«.*!. 
nt    wart*:    iiilt-T  ttr  liit.il    -p.i«e   ««iiw.i\i-,  ni;itki'd    witi.  Mil  »        «  •    "•      •    -     • 
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width  half  snout;  occiput  with  well-developed  rugosites.  Scales  on 
cheeks  crowded,  in  6  rows;  four  series  between  adipose  fin  and  lateral 
line.  Front  of  dorsal  nearer  tip  of  snout  than  adipose  fin  by  a  distance 
equaling  diameter  of  pnpil ;  the  fin  low,  the  tips  of  anterior  rays 
barely  reaching  base  of  posterior  ray  in  reflexed  fin:  base  of  dorsal  15 
in  head;  upper  outline  of  dorsal  convex;  anal  very  small,  its  base  \ 
length  of  head ;  pectorals  very  short,  bluntly  rounded,  the  longest  ray 
2\  in  head,  not  reaching  beyond  vertical  from  base  of  ventrals;  ventrals 
reaching  halfway  to  front  anal,  \\  in  head.  Color  black,  with  5 
broad  dark  bars  reaching  to  lateral  line  or  below ;  the  middle  of  each 
interspace  with  a  fainter  bar  confined  to  back;  mandible  below  with 
alternating  brown  and  silvery  crossbars;  a  black  spot  at  lower  angle 
of  cheeks,  with  a  small  silvery  blotch  below  it ;  inside  of  mouth  and  gill 
cavity  pale;  dorsal  and  caudal  faintly  barred.  Length  6£  inches.  Aca- 
pulco,  Mexico;  one  specimen  known,     (lacertinut,  lizard-like.) 


lottrfuMu,  Gilbert,  Proc.  U.  8.  Nat.  Mm.,  1890,  65,  Acapulco.    (Typo,  No.  44300.     Cull. 
Albatroaa.) 

81 1.  ST50DTS  8AUBFK  (Linna>n»). 
(Tarentola  ;  Lacerto ;  Tirc.) 

Head  4  ;  B.  15 ;  D.  12 ;  A.  12.  Scales  3  or  4-60-2.  Snout  broader  than 
long,  the  jaws  subequal ;  teeth  small ;  upper  surface  of  head  corrugated. 
Dorsal  slightly  higher  than  long,  the  tips  of  the  first  rays  not  extending 
beyond  tips  of  last ;  pectoral  reaching  ninth  or  tenth  scale  of  lateral  line. 
8cales  on  tail  faintly  keeled.  Dusky  gray,  yellow  below.  Length  17 
inches.  (Giinther;  Goodc.)  Coasts  of  Southern  Europe  and  neighboring 
islands,  recorded  by  Dr.  Goode  from  the  Bermudas,   (oaipoc,  lizard.)  (Eu.) 

Stdmo  4Mmnu.LiNir.KUts  Syst.  Nat,  Ed.  xn,  Ml,  1766,  Mediterranean;  after  Artedi. 
Sauna  gri*tut  Lowe,  Trans.  Zoiil.  Sue.,  n,  1841,  188,  Madeira  ;  GCnthrr,  Cat.,  v,  394,  1864. 
Xamrida  mediterramea,  Swaimson,  Nat.  Hist.  Anira.,  n,  2«7,  1839,  Mediterranean;  name  only. 

l\mt  marmorahu,  Rafinej^uk,  Carattcri,  56,  1810,  Palermo. 

Alpitmarit  ruoo,  Risso,  Eur.  Merid.,  in,  458,  1826,  Nice  ;  very  young. 

Synodus  Inertia,  Goodk,  Bull.  U.  S.  Nat.  Mus.,  v,  1876,  68,  Bermuda  specimen  ;  not  of  Kimo. 

812.  8YNODU8  RCITULICBP8,  Jordan  A  Gilbert. 

Head  42;  depth  6jf.  D.  10;  A.  12;  scales  6-61-6.  Allied  to  S.  fatens, 
but  with  the  head  very  small;  cheeks  with  about  4  rows  of  large  scales; 
opercles  with  4;  4  rows  between  adipose  fin  and  lateral  line;  ventrals  1| 
in  head;  pectoral  2.  Coloration  brownish  olive,  scales  of  back  with  pale 
dashes;  head  marbled  above  ;  pectoral  and  caudal  blackish;  adipose  fin 
black,  edge  pale  ;  no  yellow.  Length  7  inches.  Cape  San  Lucas  to  Pan- 
ama; not  uncommon  in  shallow  bays,     (acitulu*,  Blender;  -cepa,  head.) 

SfmxiuM  tcihtlicepn,  Jorpax  k  Gilbert,  Proc.  U.  S.  Nat.  Mu*.,  1881,  344,  Mazatlan.     (Type, 
No.  28392.     Coll.  Gilbert.) 

81.1.  SYNODFS  JEN'KINSI,  Jordan  &  Bollman. 

Head  a}  to  4 ;  depth  6 J  to  7.  1).  10  or  11 ;  A.  13  ;  scales  5-62  to  65-6,  6 
rows  on  cheeks.     Body  slender,  subterete,  depressed.     Head  moderate, 
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816.  8TNODU8  LUCI0CBP8  (Ayrw). 

Head  4;  depth  8£;  eye  5.  D.  11;  A.  12;  B.  14;  scales  18-66-16  (the 
vertical  aeries  counted  obliquely).  Scales  arranged  in  regular,  very 
oblique  rows ;  those  on  the  opercles  in  about  8,  on  the  cheeks  in  about  9, 
rows ;  40  to  50  scales  along  the  back  before  the  dorsal,  6  in  a  vertical  row 
between  adipose  fin  and  lateral  line,  and  10  in  an  oblique  row.  Pectoral 
fin  longer,  reaching  base  of  ventral s,  its  length  about  equal  to  that  of  the 
premaxillary ;  ventral  fin  not  so  long  as  the  space  between  snout  and 
npper  edge  of  gill  opening.  Interorbital  space  little  concave,  nearly 
smooth.  Olive-brown  above,  grayish  below,  with  some  golden  luster  on 
•ides ;  back  with  slaty  reticulations ;  head  not  vermiculated  above ;  lower 
aide  of  head  and  ventral  fins  yellow.  Length  18  inches,  but  usually  much 
smaller.  San  Francisco  to  Santa  Barbara,  rather  common  in  summer ; 
resembles  8.  fattens,  but  the  scales  are  smaller,     (lucius,  pike ;  -ceps,  head.) 

JiKioeqM,  Atrh,  Ptoc.  CsJ.  Ac.  Sci.,  1855, 66,  San  Francisco;  Gf  nthsr,  C*t.,v,  397, 1864. 
iMctoctpc,  Jordan  k  Gilbert,  Synopsis,  281, 1883. 


249.  BATHYSAURUS,  Gttnther. 

»,  GP nther,  Ann.  Mag.  Nat.  Hist.,  August,  1878, 181,  (ftrox). 

Body  formed  as  in  Sy  nodus,  subcylindrical,  elongate,  covered  with  small 
scales.    Head  depressed,  with  the  snout  produced,  flat  above.    Cleft  of  the 
month  very  wide,  with  the  lower  jaw  projecting ;  premaxillary  very  long, 
sty  li  form,  tapering,  not  movable;  maxillary  obsolete.    Teeth  in  the  jaws 
in  broad  bands,  not  covered  by  lips,  curved,  unequal  in  size,  and  barbed 
at  the  end ;  a  series  of  similar  teeth  along  the  whole  length  of  each  side  of 
the  palate ;  a  few  teeth  on  the  tongue,  and  groups  of  small  teeth  on  the 
liyoid  ;  eye  moderate,  lateral.    Pectoral  moderate ;  vent  rale  eight-rayed, 
inserted  close  behind  pectoral ;  dorsal   fin    median,  of  about  18  rays ; 
adipose  fin  present  or  absent;  anal  moderate;  caudal  emarginate.     Qill 
openings  very  wide,  the  gill  membranes  separate,  free  from  the  isthmus. 
Branohiostegals  11  or  12.    Gill  laminae  well  developed  :  gill  rakers  tuber- 
cular ;   pseudobranchisu  well  developed.     Scales  rather  small.    Deep-sea 
fishes.     (/3aMf,  deep;  rraiyiof,  Saurus  =  Sy  nodus.) 

81 «.  BATHYSAURVS  FEROX,  GUnther. 

Head  3* ;  depth  7.  B.  10;  D.  17  or  18;  A.  11;  C.  19;  P.  15;  A.  8;  scales 
8-74  to  78-8.  Body  elongate,  subterete.  Head  alligator-like,  naked, 
except  on  cheek  and  occiput,  with  strong  nasal  and  interorbital  ridges; 
its  greatest  width  more  than  half  its  length  ;  gape  of  mouth  very  wide, 
i  length  of  body,  extending  behind  eye  for  a  distance  equal  to  interor- 
bital width.  Premaxillary  with  2  irregular  rows  of  depressible  teeth, 
some  of  them  barbed,  those  of  inner  row,  much  the  largest ;  lower  jaw 
enormously  strong,  its  sides  projecting  beyond  the  upper  jaw  ;  its  dentary 
edge  thickly  studded  with  depressible  teeth,  many  of  them,  especially  the 
larger  inner  ones,  strongly  barbed  ;  those  in  front,  claw-like,  recurved ; 
3  rows  of  teeth  on  the  palatines,  the  middle  ones  very  much  enlarged 
and  most  of  them  strongly  barbed,  these  being  the  largest  of  all  the  teeth; 
on  the  tongue  a  few  weaker  teeth  and  groups  of  similar  teeth  on  the 
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Family  LXIX.  AULOPIDjE. 

Allied  to  the  Synodontidai,  but  with  the  maxillary  separate,  well  devel- 
oped, and  dilated  behind.  Hypocoracoids  extended  downward  as  in  many 
spiny-rayed  fishes.  Gill  rakers  mostly  long  and  slender,  needle-shaped. 
Eyes  normal,  large  or  small.  No  luminous  spots  ;  jaws  without  fang-like 
teeth.  Dorsal  fin  moderate,  nearly  median  in  position,  the  body  elongate. 
Pectorals  present,  normal  in  form  and  position;  adipose  fin  normally 
present.  Pseudobranchi®  present.  This  family  as  here  understood 
includes  some  half  dozen  species — fishes  of  moderate  depths,  chiefly  of 
the  Atlantic. 

o.  Dorsal  fin  moderate,  of  leas  than  15  rays;  teeth  minuto  ;  scales  ctenoid;  gill  rakers  very 
slender.  Culobophthalmub,  261. 

251.  CHLOROPHTHALMUS,  Bonaparte. 

Chlorophthalmus,  Bonapaete,  Fauna  Italica,  fasc.  xxvm,  Pesci,  1840,  (agassizii). 
HyphaUmedrut,  Good*,  Proc.  U.  S.  Nat.  Mus.,  111,  1880,  483,  (chalybeitu). 

Head  elongate ;  body  subterete,  covered  with  moderate-sized,  adherent, 
pectinate,  or  ctenoid  scales,  which  are  arranged  in  straight,  parallel, 
oblique  lines.  Mouth  rather  large,  the  maxillary  well  developed,  dilated 
behind,  reaching  to  beyond  front  of  orbit ;  lower  jaw  projecting.  Teeth 
very  small,  sharp  on  jaws,  vomer,  and  palatines,  usually  minute  teeth  on 
tongue ;  eye  very  large.  Dorsal  short,  inserted  before  middle  of  length 
of  body ;  adipose  fin  small ;  anal  short ;  caudal  forked ;  pectorals  and 
ventrals  well  developed,  the  ventrals  inserted  under  dorsal  and  not  far 
behind  pectorals,  none  of  the  rays  forming  exserted  filaments.  Gill  open- 
ings wide;  branchiostegals  10;  pseudobranchia*  well  developed.  Gill 
rakers  needle-shaped,  rather  numerous.  Color  silvery,  with  darker  mark- 
ings. Deep  seas ;  four  species  known,  resembling  smelt.  (x%upo$ ,  green ; 
6<f>0a? fio<; ,  eye.) 

a.  Eye  2  in  head;  scales  60  to  63.  aqahsizii,  818. 
aa.  Eye  3  in  head;  scale*  4">  to  62. 

b.  Dorsal  ray  a  11;  depth  G%  in  length.  ciialtbbius,  819. 

bb.  Dorsal  rays  8;  depth  5l£  in  length.  truculentus,  820. 

818.  (  HLOROPHTHALMrS  AGASSIZII,  Bonaparte. 
Head  3i ;  depth  5*  ;  eye  very  large,  about  2  in  head.  D.  11  or  12 ;  A.  9; 
scales  60  to  63.  Dorsal  origiu  at  i  the  distance  from  snout  to  base 
of  caudal  rays,  its  height  about  equal  to  that  of  the  ventral,  5  times  in 
total  length ;  anal  insertion  about  |  of  distance  from  snout  to  base  of 
caudal;  ventral  inserted  under  middle  of  dorsal;  pectorals  reaching 
nearly  to  middle  of  length  of  body.  Color  greenish  bronze,  with  silvery 
reflections.  (Uoode  &  Bean.)  Atlantic  and  Mediterranean,  rare  about 
Naples  and  Sicily.  It  also  occurs  at  considerable  depths  in  the  eastern 
Atlantic.  The  French  expedition  obtained  it  off  the  Azores  in  720 
fathoms,  also  in  the  Sargasso  Sea,  202  fathoms,  and  off  the  Cape  Verdes,  230 
to  290  fathoms.  The  Albatrosn  obtained  specimens  from  various  localities 
in  the  Western  Atlantic.  (Named  for  Louis  Agassiz,  ichthyologist  and 
teacher,  *'  the  best  friend  that  ever  student  had.")     (Eu.) 

Chlorvphlhttlmu*  ui)<i**Lii,  Bonaparte,  Fauna  Italica,  pi.  121,  1840,  Italy;  UPntiier,  Cat.,  v,  404, 
1864;  <joo»r.  &  Hkan,  Oceanic  Ichthyol.,  60,  1895. 

Amloptu  agatihii,  Cuviek  k  Valenciennes,  Hist.  Nat.  Poise.,  xxu,  621,  \%4A. 
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snout  and  adipose  dorsal,  its  height  greater  than  length  of  ventral,  which 
is  equal  to  greatest  height  of  body  ;  the  adipose  dorsal  over  middle  of 
base  of  anal,  its  length  %  diameter  of  orbit.  Distance  of  anal  from  snout 
about  f  length  of  body,  length  of  its  base  about  \  that  of  snout,  its  height 
equal  to  diameter  of  orbit ;  caudal  furcate ;  pectoral  long  and  strong, 
its  length  equal  to  distance  from  tip  of  snout  to  posterior  margin  of  orbit, 
and  about  twice  that  of  mandible ;  ventral  inserted  under  the  middle  of 
base  of  dorsal,  the  distance  from  posterior  margin  of  orbit  equal  to  dis- 
tance of  the  latter  from  snout.  Color  brownish.  One  specimen  about  8 
inches  in  length,  obtained  by  the  steamer  Blake,  at  Station  LI  I,  off  Barba- 
dos*, in  158  fathoms.  (Goode  &  Bean.)  (truculent us ,  truculent.) 
Qkiorophtkahmn*  trmculimtu*,  Goook  &  Bean,  Oceanic  Ichthyology,  61,  flg.  72, 1885,  off  Barbadoea 
in  158  fathoms. 

Family  LXX.  BENTHOSAURID &. 

This  small  family  of  deep-sea  fishes  is  allied  to  the  Synodontidcr  but  with 
well-developed  supramaxillaries  widening  backward  and  applied  to  the 
dentigerons  intermaxillaries ;  pectorals  inserted  near  the  shoulders,  and 
very  long  ventrals.    (Gill.)    It  includes  a  single  genus,  Benthoeaurus. 

252.  BENTHOSAURUS,  Goode  &  Bean. 

Bemthommnu,  Goodk  A  Bean,  Bull.  Mum.  Comp.  Z06I.,  xu,  No.  5,  168, 1886,  (gndlalor). 

Body  long,  somewhat  compressed,  tapering  into  a  slender,  elongate, 

caudal    peduncle.    Scales    cycloid,    of    moderate    size.     Head  slightly 

depressed;  cleft  of  mouth  wide,  horizontal,  the  lower  jaw  projecting  at 

its  extremity  and  anteriorly  at  the  sides;  maxillary  long, slender, dilated 

posteriorly ;    premaxillary   very  long,  styliform,   tapering,  immovable. 

The  intermaxillary  and  mandible  with  bands  of  small  teeth,  of  uniform 

size,  interrupted  at  the  symphysis  ;  a  short  oblong  band  of  similar  teeth 

on  each  side  of  the  vomer,  separated  by  a  rather  wide  interspace;  palate 

sand    tongue    smooth.    Eye    very    small,    inconspicuous.    Gill    opening 

extremely  wide,  the  branchiostegal  membrane  free  from  the  isthmus. 

<Jill  rakers  long  and  slender,  numerous,  about  twice  as  many  below  the 

angle  as  above.    PseudobranchioD  absent.     Branchiostegals  eleven.    All 

*tbe  fins  well  developed;  no  adipose  dorsal;  dorsal  fin  median,  anal  post- 

inedian  ;  caudal  forked,  with  lower  lobe  produced;  ventral  seven-rayed, 

inserted  opposite  the  interspace  between  pectoral  and  dorsal,  the  outer 

Tay  produced.    (/?£Wbf,  deep;  oaipoc,  lizard.) 

821.  BKMHOSAl  RIS  URALLATOR,  Goode  A  Bean. 

D.  11;  A.  12;  P.  9;  V.  7;  B.  11;  scales  9^55-8  or  9.  Body  elongate, 
somewhat  compressed,  depressed  slightly  forward,  tapering  behind  into 
a  long  slender  tail,  its  greatest  height  7|  in  its  standard  length,  and 
equaling  i  length  of  head,  its  greatest  width  i  length  of  head  ;  its  height 
at  the  origin  of  the  anal  $  of  its  greatest  height.  Least  height  of  tail  half 
the  height  of  body  at  ventrals  ;  length  of  caudal  peduncle  6}  times  its 
least  height.  Scales  very  thin,  cycloid,  leathery,  deciduous,  oval  in  form, 
except  at  base  of  dorsal  and  anal  fins,  where  they  become  more  elongate ; 
the  horizontal  diameter  of  a  scale  in  the  lateral  line  equals  twice  diameter 
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prominent  beyond  the  npper  jaw.  Cleft  of  the  month  wide ;  maxillary 
much  developed,  very  movable,  much  dilated  behind.  Teeth  in  narrow 
rilliform  bands  in  the  jaws ;  on  each  side  of  the  broad  vomer  a  small 
patch  of  similar  teeth;  none  on  the  palatines  or  on  the  tongue.  Eye 
very  small.  Scales  cyoloid,  adherent,  of  moderate  size.  Rays  of  the 
pectoral  fin  mnch  elongate,  some  of  the  npper  being  separate  from  the 
rest  and  forming  a  distinct  division.  Ventral  a  abdominal,  8-rayed,  with 
the  onter  rays  prolonged.  Dorsal  fin  inserted  in  the  middle  of  the  body 
above,  or  absent ;  anal  short. ;  candal  forked.  Gill  openings  very  wide ; 
gill  laminae  well  developed,  separate  from  each  other ;  gills  rakers  long. 
Pseudobranchife  none.  Deep-sea  fishes,  the  American  species  belonging 
to  the  subgenus  Synapteretmui.  (/?a0i»f,  deep;  Pterais,  a  genus  of  Scor- 
pcenoid  fishes,  with  pectoral  filaments.) 

SntApmsnict  (wrasTrff,  joined  together;  «pcrpof,  oar): 
«.  Outer  ventral  rays  fill  form,  simple,  prolonged,  appressed  or  inseparably  united.    End  of 
dorsal  and  origin  of  anal  in  same  vortical,  or  overlapping. 
6.  Anal  origin  in  nearly  same  vertical  as  end  of  dorsal.     Dorsal  origin  over  axis  of  ven- 
trals  or  nearly  so.    Ventral  rays  elongate, 
c.  Ventral  outer  rays  appressed;  lower  caudal  ray  prolonged;  upper  pectoral  ray  not 
extending  beyond  upper  lobe  of  caudal.    A.  9 ;  scales  69.         quadrifilis,  822. 
ec  Ventral  with  the  outer  rays  closely  appressed;  lower  caudal  lobe  produced;  upper 
pectoral  ray  as  long  as  the  whole  ftsh.    A.  10 ;  scales  56.  lonoipks,  823. 

Subgenus  SYNAPTERETMUS,  Goode  &  Bean. 
822.   BATHYPTKBOI8  QUADBIFIL1S,  Gtinther. 

Head  5;  depth  7;  B.  12;  D.  14;  A.  9;  P.  II,  9;  V.  9;  scales  6-39-S. 
Eye  small,  about  3  in  snout,  or  5  or  6  in  postorbital  portion  of  head. 
Uppermost  and  lowermost  of  the  pectoral  rays  filiform,  the  former 
bifid  for  more  than  |  its  length,  the  latter  simple.  Outer  ventral  rays 
much  prolonged,  not  dilated  ;  dorsal  inserted  close  to  root  of  ventrals ; 
Bkdipose  fin  present,  narrow.  Head  remarkably  flat  above  and  the  width 
of  the  interorbital  space  greater  than  length  of  snout.  Dorsal  fin  mid- 
way between  tip  of  upper  jaw  and  root  of  caudal ;  anal  inserted  imme- 
diately behind  dorsal,  its  origin  equidistant  from  roots  of  pectoral  and 
•sandal ;  caudal  emarginate. 

This  species  possesses  not  only  the  long  detached  upper  pectoral  ray, 

t)ut  also  an  equally  long  lower  ray,  which,  however,  is  not  removed  from 

'the  remainder  of  the  fin.    The  upper  ray  becomes  bifid  in  its  proximate 

*third,  and  is  accompanied  by  an  extremely  short  rudimentary  second  ray; 

it  scarcely  reaches  the  caudal  fin  and  is  shorter  than  the  lowermost  ray, 

which  may  reach  to  the  end  of  the  caudal,  and  is  split  only  at  its  very 

extremity.     Structure  of  ventral  fins  as  in  Bathypterois  longipes,  but  the 

strong  outer  rays  are  somewhat  curved  and  do  not  reach  the  end  of  the 

anal.     Scales  cycloid,  as  in  other  species,  but  those  behind  the  basal 

portion  of  pectoral  fin  are  deeply  pectinated,  provided  with  from  5  to  10 

long  and  narrow  teeth,  of  which  the  middle  ones  are  the  longest.*    (Giin- 

ther.)    Color  blackish  or  black ;  pectoral  filaments  whitish. 

The  types  of  this  species  were  obtained  by  the  Challenger  off  the  coast 
of  Brazil ;  two  specimens,  one  from  Station  126,  at  a  depth  of  770  fathoms, 

y.  n.  a. 36 
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rods,  which  form  a  complicated  apparatus,  destined  undoubtedly  to  pro- 
duce an  image  and  to  receive  especial  luminous  rays.7'  * 

Bones  of  lower  part  of  head  well  ossified,  mouth  wide,  the  lower  jaw 
projecting,  and  the  maxillary  dilated,  as  in  Bathypterois.  Jaws  with  nar- 
row bands  of  villiform  teeth,  none  on  vomer  or  palatines.  None  of  the 
fins  filamentous ;  pectorals  and  ventrals  near  together,  well  developed. 
Dorsal  inserted  just  behind  vent ;  no  adipose  fin ;  anal  moderate ;  caudal 
subtruncate.  Gill  rakers  needle-shaped.  No  air  bladder,  pseudobranchiw, 
nor  pyloric  cceca.  One  species  known,  widely  distributed.  (tVvof ,  lantern ; 
<ty,  eye.) 

824.  IPNOPS  MUBBATI,  GUnther. 

Head  6;  depth  13*.  D.  10;  A.  13;  P.  14;  V.  8;  B.  12;  scales  55.  Body 
very  slender;  head  much  broader  than  deep,  the  snout  much  depressed, 
its  outline  obtusely  rounded ;  maxillary  extending  beyond  middle  of  head. 
Gill  rakers  10  -f  22,  long  and  close-set.  Vent  between  ventral  fins,  slightly 
more  than  a  head's  length  behind  gill  opening,  and  nearly  twice  as  far 
from  base  of  caudal  as  from  tip  of  snout.  Caudal  subtruncate ;  pectoral 
reaching  ventrals,  a  little  more  than  half  head ;  ventrals  rather  long, 
stronger  than  pectorals  and  placed  well  apart.  Lateral  line  faintly  indi- 
cated. Brown,  fins  colorless;  membranes  of  mouth  and  gill  cavity  black. 
Length  5£  inches.  A  bottom  fish  found  at  about  2,000  fathoms,  recorded 
from  coast  of  Brazil,  Tristan  da  Cunha,  Celebes,  and  in  tropical  America, 
(24°  36'  N.,  84°  W. ),  and  off  Bequia.  (Named  for  Dr.  John  Murray,  natu- 
ralist on  the  Challenger  expedition.) 

Ip*op$  murrayi,  GC nth kr,  Ann.  Mag.  Nat.  Hitt.,  1878,  n,  187,   coast  of  Brazil,  etc.;  G0n- 
thf.r,  Voyage  Challenger,  Deep-Sea  Fishes,  101,  1887;  Aoabsiz,  Cruise*  of  the  Blake,  n,  32, 
fig.  216,  1888;  Goode  &  Bean,  Oceanic  Ichthyology,  67,  1896. 

Family  LXXIII.  RONDELETIID^E. 

Body  more  or  less  compressed,  scaleless ;  head  naked ;  no  barbels ; 
mouth  large.  Margin  of  the  upper  jaw  formed  by  the  premaxillaries 
only.  Teeth  coarsely  granular.  Opercular  apparatus  complete,  its  bones 
very  thin,  membrane-like  ;  no  adipose  fin  ;  dorsal  fin  far  back,  short  and 
low,  inserted  opposite  the  anal ;  pectorals  short,  placed  rather  low. 
Ventrals  present,  abdominal.  (Jill  opening  very  wide ;  membranes  deeply 
cleft,  free  from  the  isthmus.  Pseudobranchiaj  absent.  Deep-sea  fishes. 
One  species  known.     (Goode  &  Bean.) 

(Rtm'Utetiuttt,  Goode  A  Bean,  Proc.  U.  S.  Nat.  Mus.,  1894  (1895),  454,  and  in  Oceanic  Ichthyology, 
67,  1895.) 

*  "The  existence  of  wdl-develojwd  eyes  among  fishes  destined  to  live  in  the  dark  abysses  of 
the  ocean  seem*  at  first  contradictory,  but  «c  must  remember  that  these  denizens  of  the  deep 
aro  immigrants  from  the  shore  and  from  the  surface.  In  some  cases  the  eyes  have  not  been 
specially  modified,  but  in  others  there  have  been  modifications  of  a  luminous  mucous  mem* 
brane,  leading  on  the  one  hand  to  phosphorescent  organs  rnoreorlessspeciali/ed,  or  on  the  other 
to  such  remarkablostnu  turesawtlieeyes  of  //»n/>/>«,  intermediate  between  true  eyes  and  specialised 
phosphorescent  plates.  In  fishes  that  havo  ln»eti  blinded  and  retain  for  their  guidance  only  the 
general  sensibility  <>f  the  integuments  and  of  the  lateral  line,  these  parts  soon  acquire  a  very 
great  del icacy.  The  same  is  the  case  with  tactile  organs  (as  in  littihttpterm*  and  Ileniht>*aur**)t 
and  experiments  show  that  barbels  may  become,  orgausof  touch  adapted  to  aquatic  life,  sensUv^i^ 
to  the  faintest  movements  or  the  slightest  displacement,  with  power  to  gl\o  l\\e.  \A\w\vA  foitafe 
full  coguiiance  of  the  state  of  the  medium  in  which  they  lire.1  — AUxander  Ayawu. 
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155.  RONDBLBTIA, 

(loons  k  Beau,  Froc  V.  *,  KaL  ■•*,,  UN  (|S*H  *H,  ill   I  1.  nl 
IcbUtyulugj,  *«,  IftM. 

Body  oblong,  compressed,  seamless.    Month  large,  lawi 
projecting.    Teeth  in  bands,  coarsely  graaalar  la  lb*  Ja< 
palatines  toothless;  a  row  of  largo  mncoas  pares  aa  Ibo 
tbe  mandible,  and  extending  upward  oa  law  prowpwiwali 
nostril  with  a  slender  8 lament  anteriorly.    Eyes 
dorsal  profile.    Snout  rather  long,  obtass.    flapraoocipital 
pair  of  strong  spines  projecting  borisoatally  forward  ever 
membranes  entirely  separate;   gill  rakers  aai 
slender ;   gills  4,  a  narrow  slit  behind  the  foartb. 
Operenlar  bones  thin,  membraaeas.    Dorsal  short,  rasas* 
and  similar  to  the  anal :  pectorals  and  ventral*  email ; 
probably  forked.    No  vestiges  of  a  lateral  lias.    <  Pod  tew  led 
Rondelet,  "  the  great  French  ichthyologist  of  lbs 
one  of  the  ablest  of  tbe  "  Fathers  of  Ichthyology.") 


ftfft.  EOXatXaTU  MCwIVM, 

Head  about  2  in  total  length;  depth  S;  eyed;  aaoat  J.    b\  ?.  D  II 
A.  14 ;  I\  D ;  V.  5.    Mamillary  reaching  to  below  tbe  bind  margta  ef  •*• 
Origin  of  dorsal  fin  nearly  opposite  vent ;  origin  of  aaal  laasssdisawj 
behind  vent,  the  terminations  of  the  two  opposite.    Flaw  Ira .  lb*  t»y« 

pointing  horizontally  backward;  longest  dorsal  ray  A  la  awed.  1  ■*!■■■ 

anal  ray  i  :  iicctoral  tin  inserted  below  middle  of  body  and  ssetr  #e4  •<* 

opercular   flap,    its     length    nearly   j   that  of  brad:   centra!*   ituru 

hehind   middle  of   total    length,   and   still   farther   Inhibit   t.po  ~f  :\* 

extended  |iectoniU.  their  length  alt-mit  *  that  of  head,  and  «bm  *%\*x,1*—. 

reaehing  he\on«l  vent.     Color  |»tirpltwli   Mark,  with  chert  t  e.. :<,?»■!  u' 

gins  to  the  tiii*:  *ahiti**h  in  npint*. 

A  fcingle  H|H*iMiueii   lj  inches  in  length,  was  taken  Uy  the  r  ;«±.  •  ««a 

minsion  nteamer  Alh*itrtt»*  at   station  1T724,  st  a  «l*-pth  of    1  .••!  1    fall*.*** 

(lioode  A;    lieati. »     i  buitlor,  two-colored.  > 

|f-»f./#f. .  *■,..!  '.  i.-iif    A    Hit*.    |*r  -  .  t      •»    N«l    Mo*.   1*'M  «!•*'-  .1-4    |<     IT    1*  wi     . 

•  ►>•■•!»    I'  htl.i ••Uftfji    ••.  flK*   77.  !<*'•      iT»|«r,  N.i    l»0»J      !'.»!]     tltatr»w 

Family    IAMV.  CKTOMIMlh.t:. 

Itoily  *muih'W  liul  i'«iiiipreA'»eil,  ••ralele** :  head  naked:  later*!  '.it*  c%<« 
npiciiou**.  No  harlveU.  Moutli  e -treed  in  gly  large:  the  Bxarg-a  «if  :i* 
up|ier  ja«  formed  hy  the  preiua\illarie«  only  :  the  loner  ja«  •tr\»t£:» 
rurved,  ami  •*! lj^li 1 1>  projecting  lfe\ond  the  upper.  Teelh  :a  ;a«s  a 
hand*,  granular :  \oiitrr.  palatini**,  pterygoids,  anil  al«o  the  r»r»t  t  ■'■  a?*± 
and  the  litigu.i!  Imiih-*  .  which  art'  greatly  enlarged «,  a*  well  a*  t~*  e^-*«* 
pharyngeal*,  ruirrnl  with  tet-th  of  a  » i  m  ilar  char  arter.  «»peri  ..ar  af*** 
ratlin  iiieitinplftf.  i»*  Imiii«-«  \«>ry  tlun.  iu«'iiihran*-like.  No»J.|<«r  •-. 
ilor*al  Itu  far  hack,  -holt,  high,  inserted  opposite  the  anal,  »!  n  t 
retrinlilefi :  tM-t'toraU  «hort.  pUct-«l  lather  Ion  ;  ventral*  absrat  '•  . 
opening  immense,  the  iiiemhraiieti  deeply    cleft,  free  from  tbe  lata**** 
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Gills  3.  Pseudobranchi®  absent.  (Goode  &  Bean.)  Deep-sea  fishes  of 
uncertain  relationship,  bearing  a  singular  resemblance  to  diminutive 
whales.  Two  species  known.  (Cetomimidw,  Goode  &  Bean,  Proo.  U.  S. 
Nat.  Mus.,  1894  (1895),  451;  and  in  Oceanic  Ichthyology,  68,  1895.) 

256.  CETOMIMUS,  Goode  &  Bean. 

<'.*mmmh«,  Goods  &  Bxah,  Proc.  U.  8.  Nat  Mas.,  1894  (189A),  452,  (gittii);  and  in  Oceanic 
Ichthyology,  68, 1896. 

Body  oblong,  compressed,  scaleless ;  similar  in  its  vertical  outline  and 
proportions  to  that  of  the  right  whales  (Balaenida),  a  resemblance  which 
is  greatly  enhanced  by  the  shape  of  the  enormous  mouth,  and  in  the 
lower  jaw,  which  is  strongly  curved,  projecting  slightly  beyond  the 
snout.  Teeth  in  granular  bands,  covering  all  the  bones  of  the  mouth, 
tongue,  and  throat.  Mucous  pores  sometimes  present  on  the  back.  Nos- 
trils far  forward,  open  slits  without  -flap.  Eyes  very  small  and  placed 
far  below  the  dorsal  profile.  Gill  membranes  deeply  cleft,  not  attached 
to  the  isthmus;  gill  rakers  absent,  replaced  by  a  granular  tooth-like 
surface  upon  the  arch ;  gills  3,  no  slit  behind  the  third.  Branchioste- 
gals  9.  Opercular  apparatus  incomplete,  bones  thin  and  membranous. 
Dorsal  short,  high,  inserted  very  far  back,  directly  opposite  the  anal, 
which  it  resembles  in  shape  and  size.  Caudal  peduncle  short  and  slen- 
der. Ventrals  absent ;  pectorals  broad  and  short,  placed  low ;  caudal 
small,  weak,  probably  emarginate  or  truncate.  Lateral  line  broad,  con- 
sisting of  two  furrows,  connected  vertically  by  numerous  short  cross 
grooves,     (kiitos,  whale ;  fiipkopai,  to  mimic.) 

a.  Dorsal  rays  16.  oillii,  826. 

oo.  Dorsal  rays  19.  rtobbri,  827. 

826.  CETOMIMUS  OILLII,  Goode  A  Bean. 

Head  about  3;  depth  a  little  more  than  4 ;  B.  9;  D.  16;  A.  16;  P.  16. 

Eye  minute,  about  23  in  head,  and  about  8  in  snout,  inserted  midway 

l>etween  margin  of  jaw  and  dorsal  profile,  distant  from  the  former  a  space 

contained  about  2£  times  in  length  of  snout.    The  maxillary  reaches  very 

far  back,  extending  to  a  point  behind  orbit  equal  to  li  times  length  of 

enont.    Origin  of  dorsal  directly  above  that  of  anal,  which  is  inserted  a 

short  distance  behind  vent ;  distance  from  snout  equal  to  more  than  4 

times  length  of  its  own  base,  and  distance  of  its  termination  from  root 

of  upper  rays  of  caudal  equal  to  its  own  greatest  height ;  anal  similar 

in  shape  and  extent  to  dorsal,  but  the  thirteenth  to  the  fifteenth  rays 

the  longest,  while  the  eighth  to  eleventh  are  the  longest  in  dorsal ;  length 

of  these  longest  rays  about  equal  in  the  two  fins,  and  contained  slightly 

less  than  3  times  in  head;  pectoral  inserted  somewhat  below  middle  of 

body,  close  to  extremity  of  opercular  flap ;  broadly  lanceolate,  about  3i 

times  in  head;   ventrals    lacking.      Lateral    line   sweeping   in   a   bold 

curve  from  a  point  above  the  upper  angle  of  the  gill  opening  to  a  point 

in  middle  of  body  between  origin  of  dorsal  and  anal  fins,  and  thence  in  a 

straight  median  line  to  base  of  caudal.     Color  blue-black. 

A  single  specimen  of  this  curious  species,  5  inches  in  length,  was  taken 
by  the  Albatroa,  August  20, 1884,  at  station  2206,  in  39°  35'  N.  latitude, 
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71°  *•'  W  W.  longitude,  at  the  depth  of  1,041  fhlhi— ,    (< 

(Named  for  Dr.  Theodora  Gill.) 

#A<  <k»M  *  Biai.  hw.  r.&lhL  Mm,  MM  (1**%  *a%sL  It  B*  tews 
Oaamak  IcaiajMafy,  •»,  •*.  Ta,  IS*.  Oelf  IUm«.   (Tjss,  Va 


817.  rrroiigre  mini, 

D.  19;  A.  16.  Head  3* ;  depth  about  4  Id  total 
or  7  in  snoot,  inserted  nearer  dorenl  profile  than  to  Jew,  Ma 
the  vertical  being  twice  ee  Cur  from  the  line  of  the  npper  Jew  ae  fee*  u» 
dorsal  line,  and  nearly  in  the  line  of  the  vertftenl  erected  Awes  emhffoaf 
npper  Jaw  to  the  riicht  angles  of  its  edge.  Lower  Jaw  eitwngly  earn*, 
projecting  far  beyond  up]wr.  Origin  of  dorsal  in  a  little  an  adtsset  ef 
that  of  anal,  which  is  inserted  at  a  distanee  front  the  Teat  esjonl  to  Soil 
times  diameter  of  eye :  dorsal  An  longer  than  aaal,  the)  termmnewe  ef 
the  latter  being  under  the  fifth  ray  from  the  end  ef  the  woreal;  Hey  an 
abont  equal  in  height,  and  the  direst  ion  of  the  rays  whom  erected  to  ham 
ward  and  at  an  acute  angle  with  the  axis  of  the  body ;  the  hnanst  mo* 
abont  2f  in  head;  pectoral  fin  inserted  very  far  down,  the  lower 
of  Its  peduncle  almost  on  the  abdominal  line;  the  fia  ia  lanseeas 
although  mutilated,  is  believed  to  have  been  abont  +  as  leojg  ee  the 
lateral  line  in  a  sinuous  curve  from  a  point  above  the  upper  naghi  ef  gal 
opening  to  a  point  somewhat  In  advaaee  of  iueeUeen  of 
thenoe  in  a  ntraiglit  line  to  lines  of  caudal.  A  line  of 
either  side  of  the  median  dorsal  line  in  advance  of  dorsal. 

A  single*  aperimen  of  thin  aperiee,  4|  inches  in  length,  wee  takea  Wt 
the  Fish  CoftiiuitfHiou  Meamer  Albalrou  at  atation  'J3TJ.  on  VfUiWf 
6, IKH|,  at  a  depth  of  LKiTi  fathom*.  <Uoode  &  lieen. »  « Named  for  I%»  4 
Humphrey*  Stnrer,  the  accomplished  snlhor  of  the  HUtonr  of  the  Kexha* 
of  Mafuiarhtiaetta.) 

OrtjPMiMai  rf—r..  i;.M.ir  A  Hrn,  h.>r.  I    !«    \»l    Ma»,\*M    lets  .  4M,  |4   IT    *«    '-    «*i  » 
iXcsok  Khiiii<>l<».'>.  ♦'••.  n.-.  T'».  I •••..  Gulf  Stream.    'Tj|».  So  r«Ot     •  «.    a  Mr« 

Fsmilv  LWV.  MYCTOI-IIIPJE. 

iTlIK    I.ASTFKN    FlMlElt.  » 

Ilody  ohlnng  or  moderately  elongate,  more  »r  leas  ennpreeeed,  eevmal 
with  MculeH,  which  err  umi;i]Iv  rxcloid,  hut  aumetimea  ctenoid  BU»«ik 
wide,  t lit-  entire  insiri;iii  of  the  upper  jaw  formed  h>  the  li»tig  »»d  elra«i*f 
premsxi  liar  ten.  clo<*rly  adhrient  to  which  sre  the  -lender  maiiKarv* 
Teeth  \ariout.  mn-t)>  \  illitoim.  ami  in  hand*  in  the  jaw a:  alao  t*e  ti* 
pterygoid*,  palatiii«-H.  ami  tongm-:  and  on  the  \omer  in  adnlta  >•»  ^a? 
heN.  (till  iiii-iiihiaiM'o  *«>p.ftiate.  free.  Itrancbioaiegala  *  t«»  !»•  I*arit&» 
hramln.i  w.'l'.  «lrv.|..p««l  <«ill  rakt-r*  long  and  »lender.  l«ateral  a* 
tiHiially  prr<M>nt.  tin-  ■••  .t1<-»  pTotn.tient  and  often  enlarged  f'hevha  aa*£ 
operrles  wal\  AiIijmi***  tm  pii<«ei.t  :  dor*al  tin  abort,  median,  of  m-fX 
rav*:  |iector:»U  ami  \imiU:i!«  |<rr*ent  :  anal  tin  moderate:  eaadal 
forked.  An  Madder  -*i.:i!i.  Inti-t in.i!  ransl  ahort.  I.uminim*  •r**^»  ** 
photophore*  limit-  m  Jr**  re^ul.irly  placed  along  aides  uf  bodi  .  I 
1  am i no u a  glands  often  preaeut  uu  tU*  l\««A  ot  on  vbe> 
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Species  about  100,  placed  in  one  genus  by  U  tint  her  and  Liitken,  divided 
into  many  by  Goode  «&  Bean.  Small  fishes,  very  widely  distributed  in 
the  open  sea.  They  live  away  from  the  shores,  ordinarily  at  a  consider- 
able depth,  coming  to  the  surface  at  night  or  in  stormy  weather,  descend- 
ing by  day. 

Until  the  recent  review  of  the  Mediterranean  species  by  Raffaele  and 
especially  the  admirable  monograph  by  Dr.  Liitken  (Spolia  Atlantica, 
part  2,  1892),  the  species  were  very  imperfectly  known.  This  masterly 
paper  of  Dr.  Liitken  has  been  followed  by  a  very  exhaustive  account  of 
the  Atlantic  species  by  Goode  &  Bean  (Oceanic  Ichthyology).  Advance 
sheets  of  this  paper  have  been  kindly  placed  at  our  disposal  by  its  authors, 
and  our  manuscript  has  been  entirely  recast  to  include  the  species  there 
described.  Liitken  places  the  species  in  one  genus,  Scopelus,  but  "for 
convenience  of  study  and  comparison  "  Goode  &  Bean  have  thought  it 
"  best  to  break  up  this  great  polymorphous  genus"  into  minor  groups. 
We  find,  however,  considerable  difficulty  in  giving  these  smaller  genera 
satisfactory  definition,  but  on  the  whole  we  have  found  it  more  con- 
venient to  recognize  them  as  distinct  genera  rather  than  to  place  them 
as  subgenera  under  the  common  head  of  Myctophum.  The  extreme  ranges 
of  variation  are  greater  than  are  usually  recognized*  as  occurring  within 
the  limits  of  a  natural  genus. 

Note. — Dr.  Raffaele  and  Dr.  LUtken  have  shown  the  great  importance  of  the  position  of  the 
luminous  spots  or  ph otophones  as  characters  distinguishing  the  species  of  Scopelidte.    Dr.  LUtken 
has  proposed  a  system  of  nomenclature  for  them,  as  follows: 
Ocmdal  tor  precandal)  spots  or  photophoree,  those  2,  3,  or  4  in  number  at  or  near  base  of  lower 

lobe  of  caudal,  the  first  separated  by  a  break  from  the  anal  series. 
Anal  spots,  those  forming  a  series  from  vent  along  l»ase  of  anal  and  caudal  peduncle;  this  series 

is  usually  interrupted  above  last  part  of  anal,  one  or  two  spaces  being  without  spots. 
PosteroUueral  spots,  or  s|>ots  placed  uear  the  lateral  line  above  the  break  in  the  anal  series. 
£npra-w.a/  spots,  usually  3  in  number,  forming  an  oblique  series  or  a  triangle  between  vent  and 

lateral  line. 
Ventral  spots,  a  scries  of  4  or  6  between  ventrals  and  vent. 

SmprttreHtral,  a  single  spot  sometimes  present  between  ventrals  and  lateral  lino. 
Thoracic  spots,  a  series,  often  irregular,  of  about  5,  along  breast. 
Pectoral  spots,  usually  about  3,  about  base  of  pectoral. 
Opercular,  2  or  3  on  opercle. 
Mandibular,  about  3  on  mandible. 

Besides  these,  preocular,  subocular,  mpracauthil,  and  wfracaudal  luminous  patches  often  occur. 
The  luminous  glands  on  tail  are  so  often  obsolete  as  to  lose  much  of  their  value  in  classification. 
In  this  paper  we  have  adopted  in  the  descriptions  written  by  us,  the  nomenclature  of  Dr.  LUtken 
as  above  given.  In  the  descriptions  copied  from  Goode  &  Bean  a  somewhat  different  system  is 
used,  but  we  have  preferred  not  to  alter  the  language  of  these  authors. 

Notk. — Goode  &  Bean  (Oceanic  Ichthyology)  offer  the  following 

Tentative  Arrangement  or  tiik  Genera  op  Mvctophid*. 

I,  Body  oblong,  compressed.     Teeth  in  jaws  in  villiform  bands. 
A.  Pectorals  present. 
1.  Dorsal  and  anal  fins  touching  (or  nearly  so)  the  same  vertical,  or  overlapping. 
a.  Lateral  line  not  at  all,  or  but  slightly,  enlarged.     Scales  cycloid,  smooth. 

i.  No  luminous  uhuul*  oh  head  or  tail.     (Luminous  scales  sometime*  present  on  tail,  above  or 
Mote.) 
x.  Head  short,  with  limb  of  preoperculum  nearly  vertical;  snout  more  or  less  blunt 
and  declivous.     Precaudal  photophoree  2. 


fcrfj  *fc*(U*,  t—ltuwm:  km*  *«t  wilt  pit***  " 


AMI ■ja.-b.l fa—> lfc«- *«1  — < WWtfcWto, **»*»■  OiiliHil  . 
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i.  Head  long,  with  oblique  preopercular  limb;  snout  conical;  mouth  terminal,  hori- 
zontal. Nankobrachium. 
II.  Body  elongate,  cylindrical.    Teeth  in  lower  jaw  in  several  eerie*.  Scopelosaurus, 

Besides  the  species  mentioned  below,  very  many  others  are  known  from 
the  open  Atlantic  and  Pacific,  any  of  which  are  likely  to  be  fonnd  off  our 
coasts.  Descriptions  of  most  of  the  known  species  are  given  in  the  papers 
above  mentioned  of  Liitken  and  of  Goode  &  Bean. 

a.  Doreal  fin  not  ending  much,  if  any,  before  front  of  anal  fin. 

b.  Caadal  photophores  4  or  3,  never  2;  dorsal  fin  not  much,  if  any,  shorter  than  anal;  body 
deep  or  slender,  not  much  contracted  behind,  the  caudal  peduncle  robust;  edge  of 
preoperrle  more  or  less  oblique;  itectorals  long  or  short,  placed  rather  low. 
c.  Dorsal  fin  Tery  long,  much  longer  than  anal  and  overlapping  the  latter;  pectorals 
small,  narrow,  placed  low;  head  long  and  low,  with  small  eye. 

Mackostoma,  2o7. 
ee.  Dorsal  fin  not  much  longer  than  anal. 

<L  Head  without  largo  luminous  gland*;  pectorals  long  or  short,  with  narrow  base. 
e.    Pectoral  fins  long,  reaching  past  ventrals;    luminous  glands  ou  caudal 
peduncle  above  or  below,  occasionally  present. 
/.  Orbit  with  a  small  antrorse  spine  or  horn  above  front  of  each  eye. 

Crratoscopelub,  268. 
JT.  Orbit  without  antrorse  spine  above.  Lampanyctts,  269. 

ee.  Pectoral  fin  small  or  minute,  not  much  longer  than  eye;  usually  a  lumi- 
nous blotch  on  caudal  peduncle  above  or  below,  or  both. 
g.  Scales  in  lateral  line  not  larger  than  the  others.  Lampadrna,  260. 

gg.  8cales  in  lateral  line  notably  larger  than  the  others. 

Nankobrachium,  201. 
d<L  Head  with  large  luminous  glands  before  or  below  eye;  pectoral  fins  short  and 
broad,  placed  low;  eye  very  large;  snout  short  and  convex;  scales  in  lat- 
eral line  usually  more  or  less  enlarged,  the  pores  luminous. 
h.  Photophores  and  luminous  glands  most  of  them  divided  into  halves  by  cross 
partitions  of  black  pigment  giving  the  form  of  the  letter  0;  a  luminous 
gland  iu  front  of  each  eye  below  nostril.  Diaphus,  262. 

kh.  Photophores  simple,  without  septa. 

i.  Luminous  blotches  before  and  below  eye  separate. 

iETHOPRORA,  263. 
ii.  Luminoufl  blotches  before  and  below  eye  coalescent  fn  one  large  blotch 
occupying  whole  front  of  head.  Collettia,  264. 

bb.  Caudal  photophores  2,  never  3  or  4;  do  real  fin  notably  shorter  than  anal,  its  rays  9  to 
14;  anal  rays  16  to  20;  body  deep  anteriorly,  the  caudal  peduncle  slonder;  edge  of 
preopercle  nearly  vertical;  pectorals  long,  placed  high;  no  luminous  glands  on 
head;  eye  large. 
j.  Lateral  line  well  developed. 
k.  Scales  cycloid. 

/.   Maxillary  scarcely  enlarged  at  tip;  last  rays  of  dorsal  not  behind  first  of 

anal. 

m.  Snout  prominent,  projecting  beyond  tip  of  lower  jaw;  scales  of  lateral 

lino  more  or  less  enlarged;  caudal  peduncle  very  slender;  usually 

a  luminouri  gland  on  its  upper  surface.  Bhinoscopklus,  265. 

ww.  Snout  little  prominent,  scarcely  projecting  beyond  tip  of  lower  Jaw; 

scales  of  lateral  line  usually  not  enlarged;  no  luminous  glands 

on  upper  edge  of  tail;  moderately  elongate.      Myctophum,  266. 

//.  Maxillary  abruptly  dilated  at  tip;  last  ray  of  dorsal  behiud  first  of  anal; 

form  moderately  elongate  (not  broad-ovate  as  in  the  European  group 

Elnrfama).  Benthqsxma,  267. 

kk.  Scales  ctenoid,  firm;  tail  with  a  luminous  gland  above.       Dasyscopelus,  268. 

jj.  Lateral  line  obsolete;  no  glands  on  tail;  scales  crenulate.      Tarletoxbbania,  269 
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357.  MACROSTOMA,* 


Rum,  tmtwf  aUrit,  na,  447.  iam\ 

tifmu,  CM.,  v.  4U6,  411,  IMC,  (i 

iamb  A  CMiniAn,  Pn*.  CnL  Ac  Id,  M 


if  yetophida  with  the  doraal  fln  mneh  loafer  taaa  the  ai 
ping  the  Anterior  half  of  the  Utter.  Body  eloagato.  9mm 
leal ;  Jaws  equal  in  front ;  cleft  of  awutu  nearly  hmrim 
not  dilated  behind.  No  Inminone  gland*  on  hend  or  tail 
of  pbotophorea  irregular.  Prooaadala  9+1  or  8,  the  la 
(a*«jf6rv  large;  eropu,  month.) 

m.  M*4kol**nU  a.  la  a  rwnd,  Mtartkel  «r»w;  a«*tof«4**Jt*ftt  t  ••  1 
ft.  Ftoaterolalmb  X,  kMirtaaatallj  a(A»  by 
r.  Caadftl  apoU  a  (*  -  1); 

A  Dumlraytxl;  aaal  *J;  aral— 4l;aoa I  pAili  ■■■■■■  •  -  *, 
At  Doml  rap  l«i  maJ  14;  aaal  |liil n ■■>!■#  -  IT 
or.  <»««UI  ■!■««•  4  it  •  J);  tM 

I>.  SI  l»  24.  A.  1?  i*r  It;  aaal  ■»*••  %m  7  .  tar  7.  «l 

•A.  l\atTi4alt»b  3,  horlaaatalljr  •**»  by  4Av;  mill  ■■»•»  3d  •  I •.  law 
aaArr  ■4l|»*>  4oraal ;  pacti«al  aaft  aaa  waafc.  P.tA«vlt;A  M, 
aerkat  ■  4.  *4 

•a.  Maaliilatoralal.;  pqat«r«lat«ti4  I;  raeaal  aatwA  athHUliaf  ll—l  * 
ll;nl«M.  cai 


at*.  SArBoicToaA  orurrxni  ^oma  a  »■** 

Head  3|  to  4;    depth  5|.     D.  21  or  31:    A.  19  or  30:    ecalee  43     Ey# 
moderate,  nearly  4.     Knotit  short,  abonl  ♦  aa  long  a*  the  diameter  of  ta» 
eye.     Mouth  oblique  and   very   large,  the  maullar*  ei  tending  t«  aa* '<• 
of  preoperculutn.     length  of  up|»cr  jaw  about  f  that  of  farad      "r-.fi 
of  doraal  niurli  nearer  tip  «»f  auoiit  than  fM»t  of  caudal.  bring  uirr  tte 
twelfth  »cale  of  tin*  lateral  lino  ami  immediately  above  origin  of  train: 
length  of  it*  !>a«w  equal  tothat  of  head, and  longest  ray  r  a*  l«t.*  a*  h*a«i 
it*  end  over  NfM'nth  ray  of  anal :  |»cctoral  abort,  n»t  rrarhiDg  !•»  ur.g  » 
of  vcutral:    anal  origin  aU>ut  under  twruty-fimt  «cale  «f  laterai  lium. 
the  length  of  t lir*  l»a»e  <>i|iial*  that  of  hrad  without  enoo  I.  and  the  luageei 
ray  in  alMiut  «  a*  long  an  h«aad ;    adi|H>ne  fin   very   a  leader,  ita  d. •!**.-• 
from  <<nd  of  di»t»al  equaling  \  length  of  head:  caudal  moderate,  de*pLi 
forked.     A  large  luminous  »pot  nrar  the  angle  of  the  prvopercalaei     2 
above   the   |MM-toral  ba*i*  and  1  l»ch»w  it:    1  j»mt  below  the  Lateral  !.»• 
atMi\e  the  origin  of  the  ana)  :  ."»  or  6  lietween  the  lathniu*  an«l  the  r»»t  ••!* 
the  ventral:  a   niim)»cr  <>f  other*  not   accurately  counted      Oilor  .lark 
brown. 

MedmlateraN  It,  in  curved  Miih\ertical  line:  poeterolateraU  ?,  under  ti« 
ftoft  di»r«».il :   prt-raml.tU  *„'  -t-  1.  the  lant  1n>Iow  the  end  t»f  the  lateral  '.  t* 
«»ne  of    tin-  prt-r.-uidaU  \»r\    hik;h  up.      Weatem  Atlantic,  at  ?•>.•  to  "ik 
fathom*:  aimi  m  tin-  M«'«ht«'rraiican.    <4f<MHledi  I  (can. »    Tbie  i«ien  like.  « 


•btl}. 
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the  original  elongatum  of  Costa,  rather  than  the  species  here  called  by  that 
name  (after  Liitken).    (quercinus,  oak-like,  from  the  tan-color.)    (En.) 
Noto*e*peh»  <pt*rci*u»,  Goods  A  Bkam,  Oceanic  Ichthyology,  84,  fig.  97,  1895,  Grand  Banks. 
(Type,  No.  43789.    Coll.  Albatross.) 

8S9.  MICROSTOMA  HARGABITIFERUM  (Goodo  A  Bean). 

Head  4;  depth  5;  eye  moderate,  abont  4  in  head.  D.  16;  A.  14.  Least 
height  of  tail  4  of  greatest  height  of  body.  Snout  very  short,  compressed 
into  a  keel  on  its  npper  edge,  its  length  scarcely  more  than  i  diameter 
of  the  eye.  Gill  rakers  9  or  10  above  the  angle,  abont  16  below,  the 
longest  about  f  the  diameter  of  eye.  Intermaxillary  reaching  almost 
to  angle  of  preopercnlnm.  Space  between  eye  and  hinder  edge  of  pre- 
opercnlnm  much  less  than  diameter  of  the  eye.  Origin  of  dorsal  mnch 
nearer  tip  of  snout  than  root  of  caudal,  about  over  ninth  scale  of  lateral 
line,  and  in  same  vertical  with  origin  of  ventral ;  length  of  dorsal  base 
nearly  t  of  total  (without  caudal) ;  the  ventral  does  not  quite  reach  to 
origin  of  anal ;  pectoral  very  short,  its  length  only  i  that  of  head ;  no 
adipose  dorsal ;  anal  origin  under  eighteenth  scale  of  lateral  line ;  base 
of  fin  as  long  as  head  without  snout ;  caudal  moderately  forked.  On 
top  of  the  caudal  peduncle  a  long,  linear  mirror,  nearly  i  as  long  as  head, 
its  width  about  1  of  its  length.  Several  large  phosphorescent  spots  on 
inner  edge  of  mandible,  a  large  one  near  angle  of  preopercnlnm. 

Mediolaterals  3,  in  a  curved,  subvertical  line.  Posterolaterals  2,  under 
soft  dorsal.  Superanals  9  +  7.  Precaudals  2  -f  2,  the  last  below  end  of 
lateral  line.  Grand  Banks  of  Newfoundland ;  known  from  two  speci- 
mens.   (Goode  &  Bean.)    (margaritifer,  bearing  pearls.) 

Nototatpebu  margartiifer,  Goope  A  Bean,  Oceanic  Ichthyology,  85,  fig.  98, 1896,  off  Banquereau. 
(Type,  No.  43775.    Ooll.  Sch.  Alice  M.  Williams  of  Gloucester.) 

880.  MACB08TOMA  ANGUST1DEN8,  Riwo. 
(Prick  Fish  ;  Mairk  d'Amplora.) 

Head  4 ;  depth  5i ;  eye  moderate,  4$  in  head.  D.  21  to  24 ;  A.  17  or  18. 
Caudal  spots  4,  2  horizontally  placed,  2  at  base  of  caudal  rays; 
posterolateral  spots  2  or  3 ;  anal  spots  about  8  +  7 ;  supra-anal  spots  3,  not 
quite  in  line;  ventral  spots  5  or  6;  a  white  or  luminous  spot  on  back  of 
tail.  Preopercle  very  oblique.  Body  elongate,  the  caudal  peduncle  not 
very  slender.  Head  moderate,  snout  very  short,  low,  but  bluntish  at  tip ; 
chin  prominent ;  month  not  very  oblique.  Dorsal  very  high,  anal  long ; 
pectoral  sleuder,  narrow,  placed  low,  with  12  rays,  not  reaching  ventrals. 
A  luminous  gland  above  and  one  below  tail.  Atlantic  and  Indian  Oceans, 
Norway  and  Greenland.  (Liitken ;  here  described  from  Mediterranean 
examples.)  It  is  not  unlikely  that  several  species  are  confounded  under 
this  name.  According  to  Goode  &  Bean,  the  original  elongatum  may  be  the 
one  called  by  them  quercinus.     (angustus,  narrow;  dens,  tooth.)    (En.) 

Macro$tuma  awjtutidens,  Risso,  Europe  Meridionale,  m,  448,  1826,  Nice  ;  D.  22  ;  A.  18. 
Bcopelus  clongatut,  Costa,  Fauna  Napoli,  Pm-i,  i,  2,  Scoju'luii,  1844,  Naples ;  LfTKSN,  Spoil  a 

Atlantica,  n,  44,  181)2;  Lilljkhoro,  Sverigwi  Fiskar,  vi,  25,1889. 
Lampanyetm$  rf$plewUn»,  Richardson,  Toy.  Erebus  and  Terror,  42, 1845,  Gulf  of  Guinea  ;  QCn- 

tjjxs,  CmL,  r,  416,  1864. 
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Maui,  Oal»h*rg  T« 

$Mptmpm*4 ittii,  XnaiAi'  iM»  reran). 

r,*  Kioue«aa  *  Blown***,  W«l 


fttl.  ■ACBONTOBA  CAJlTAlBri  ( 


Head  4;    depth  5*.     I).  30  or  21 ;   A.  16;   eealea  tteil  H    EytM 
•rote,  iU  diameter  nearly  4  in  bead,  and  more  than  2  ta  eejnejt.    Meats 
eseeediiigly  wide,  oblique,  with  Jaws  equal ;  Maxillary  e«  tending  bora 
ward  almost  to  angle  of  preopercnlom.    Intermaxillary  ae  long  ae  ami 
Mary,  and  toothed  throughout  iU  entire  length.    Maxillary  *eiv  bilk 
expanded  posteriorly.    Origin  of  dormal  fin  very  mneb  nearer  tip 
than  root  of  caudal,  being  ae  far  from  enont  ae  from  front  of  pearl  < 
paten  on  top  of  tail  and  eoiuewhat  in  ad  ranee  of  origin  of  ventral ; 
bane  considerably  longer  then  head,  the  longest  ray  equaling  length  W 
poetorbital  part  of  bead;    caudal  deeply  forked;    pectoral  eamU  end 
not  reach ing  nearly  to  ventral,  ite  length  not  niaeh  moro  than)  i  that  «i 
head ;  veutral  ineertiou  under  fourth  ray  of  darnel,  ite  length  afcoat  t 
that  of  head :  anal  base  nearly  equal  to  bend  wit  bant  enont.    Mean 
laterals  3,  in  curved  sub  vertical  line ;  posterolaterals  3,  ben  win  telly  ease 
by  aide.    Precaudala  2  +  1,  last  below  the  end  of  the  lateral  lino.    La* 
posterolateral  under  soft  dorsal.    Number  of  euperanale  t  +  4.    (irend 
Banks,  two  specimens  known.    (Uoode  4k  Bean.)    (eeeJea—s,  cheetaet- 
colored.) 

Ki  ipiifrfm  rid  ■■■■■.  flnoM  ft  Bia».  Or*«ak  Irhlkyulat7.  e\  •«    *\  lsn\  Qraai  •*»*• 
(T>P*.  N«.  31T0f.     Coll   Htr.  Vwh  Hawk  | 

Htt.  lArgiMTiiiA  CArnn.ruoj.i  ■  >miw«< 

Head  31:  depth  ."»•-    l>.  M\ :  A.  iMorlH:  V.*:  lateral  line  r*  to  >      }>• 
moderate.     Snout  ohtintcly  conical,  with  Jan*  eo,ual  in  front      i  >ft     f 
mouth  rather  ohIii|iie.     Origin  of  dor*al  fin  niidwat   lietwrrn  e\trc-  :• 
of  ftuotit  and  adii»o«i>  tin.  nnd  a)»o\e  ha**'  of  outer  ventral  rat*,  it*  '.**:  :■• 
behind  vertical  from  nudille  of  ana).     A  arriea  of   from    •'■  to  *.«    •*-*. 
spines  bent  backward,  alnive  and  below,  l*eforr  the  mot  of  c«oda!.  IU 
tips  of  neural  proeeim**.     lVctoral   tin*  nhorter  than   ventral,  and  t<t 
extending  lieyond  it-*  rout.     McdioUteraN  *.':  posterolateral*  1  .  pr***« 
daUl'-j-  1.  the  l;iM  nt   the  end  of  the  dor*a|  line:    the  nn^lr  p^t*r«*!a! 
eral    in    ad\anrc  of   the  »oft   dor*al  :    iiunilier  of  anprranaU  7  «-  I     ' 
(ttoode  &    Itean.i     Atlantic  <>reaii.  two  n|»eciiiieiia  known.  «>ne  fr^m  tt# 
western  Atlantic  at  a  depth  of  1.7K.'  fathom*.  X»    N..  ti#-  W.  ,rmmdm.  ta.: 
9pino»m»,  «piued.  ■ 

£r.j«|«.(   •  Utopia- •»■,    J     ||*.    >,     I'T    •      /...I      •»  h       I..  tr|  ,    |«.\   I*.    Madeira      <•' VYtttS*    •  aV.       • 
41».   \~4. 

S- *■■*■  !*■»•  .»••  t.f  *••.•.  •.    ;i  iiiii\  »»  »'ii   !<**  ti.v-i  vy.  *''.  fcc  •*.  i»v« 

*  llr*ii  ::  ■  I  iik  .;.  .-i  ■.  .  v  i  ■  .•  •••  :•;(>.  I  t  !♦  ."  1  L'.  \  l»  I"  *  *  s>  •  h'  I  it  •  « 
«p»U  li  ■■!  -It*  nl— I  |(  la1  >.•  -i  W  ••-■r.  f.*i  iil.l  *|iMi  l«rk<^Ui  •••»»•<  m 
|<|v«»»-l  dr^l  |i>*..-  -:-  ?.  1-  r .  li. •■  *ti  •  i  ii.*.  :.  it.  »rUi»  n  t  ■«  t  r  <i  ••>!»■  i  ; -»  %»-  «  «r 
m»ruin  «■  r»  <f  .  ,  .«  ti.  .••.  ••.•.*  »x  "■»'?  *  t  l<  ii"l  Uhirrl.  If  »n  }i*t»J  »«*»*4"»i-  I 
in  brail.  Ih.rtMl  U.  A1.,  ;  r..- r  ••  »■  »•■  *'  ;•  1  ?*'.>  *>nnu|t>>  n4  imr  ■  rta'.tf  ••-  ■•»• 
l^-ttk'th  3'  _.  Ifi-  li»-»  •'  rl»-.-  Ui'.k.  :  «■  >s»t  |»  .  .  :;.  4'  Uth  Oii  Rit<f»ui.  \«»«  ;•-  ■  • 
•lltfrrrtit  fn-ai  If  *»,-»■?».{«->'•  a  ■;»■  :rii«-ti  •  \  t:..i;i-  I  !■<  u«.  im  |t.»  r  hjc»JH>  >.  ftfr—  |»f*—  i  •  •#  .  » 
Lutkrn  •  avLCwaal  cwDikbMU  aLm*jc,  to  f«x  •■  it*  «L*rm«.Ui«  its  t«  Muttmi'i  >#■(««.  taWn 
l*#,b*ad.) 
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258.  CERATOSCOPELUS,  Gfinther. 

Ografotxyehu,  GCimm,  Gat.,  y,  405  and  412, 1864,  (mndeirmn*). 

Dorsal  and  anal  fins  touch  in  g  the  same  vertical,  bnt  scarcely  overlap- 
ping, the  dorsal  not  greatly  elongate.  Scales  of  the  lateral  line  some- 
what enlarged.  Headlong;  limb  of  preoperoulum  oblique ;  snout  conical 
and  snake-like.  A  spine  above  orbit  on  each  side.  No  luminous  glands 
on  head  or  tail.    Caudal  photophores  4.    (Ktpaq,  horn  ;  Scopelus.) 

a.  D.  IS  or  14;  A.  13;  eye  large;  anal  series  6  +  6;  two  posterolateral  spots;  four  caudal  spots. 

XADE1BKKSIS,  833. 

8*1.  CERATOSCOPELUS  MADEIBEN8IS  (Lowe). 

Head  3 ;  depth  4f .  D.  13  or  14 ;  A.  13 ;  scales  36.  Forehead  with  a  bony 
projection  or  horn  on  each  side  above  eye.  Caudal  spots  4,  the  last  at  base 
of  middle  rays ;  2  posterolateral  spots ;  anal  spots  about  6-1-6,  the  series 
not  evenly  placed ;  supra-anal  spots  forming  an  oblique  series.  Pre- 
opercle  very  oblique.  Body  rather  elongate,  the  head  large  and  heavy ; 
eye  large,  twice  length  of  the  bluntish  snout,  3£  in  head ;  mouth  large. 
Dorsal  high,  much  shorter  than  anal ;  pectoral  long  and  slender,  reaching 
past  front  of  anal.  (Liitken.)  Atlantic  and  Mediterranean,  west  to  the 
Grand  Banks,  where  it  is  rather  common  at  about  1,500  fathoms.    (Eu.) 

Seoptbu  madrirtnsu,  Lows,  Proc.  Zool.  Soc.  Loud.,  1839,  87  ;  1851,  250;  and  Trans.  Zool.  Hoc. 

Lond.,  in,  14,  1839,  Madeira  ;  GfNTHF.R,  Cat.,  v,  412, 1864  ;  Ra^aele,  Mitt.  Zool.  Stat. 

Naples,  ix,  184,  pi.  7,  fig.  9,  1889;  LPtken,  Vid.  Med.  Naturh.  Force,  208,  1891. 
Scopehu  bonajxtrtii,  Cuviaa  &  Valenciennes,  Hist.  Nat.  Poise.,  xxn,  449, 1848,  Nice. 
CsroloscopefM  matUimm**  Goods  k  Bean,  Oceanic  Ichthyology,  82, 1895. 

259.  LAMPANYCTUS,  Bonaparte. 

Lampmufctus,  Bonaparte,  Fauna  Italica,  fasc.  xxvn,  1840,  (crocodiltm). 

Body  oblong,  compressed,  slender,  the  caudal  peduncle  rather  robust. 
Scales  deciduous,  cycloid,  those  of  the  lateral  line  not  enlarged,  so  far  as 
known ;  lateral  line  well  developed ;  number  of  caudal  photophores  3  or 
4,  never  2;  luminous  blotches  almost  always  present  on  upper  or  lower 
edge  of  tail,  none  on  forehead.  Head  compressed,  the  mouth  large,  with 
subequal  jaws;  premaxillary  very  long  and  slender.  Eye  large;  pre- 
opercular  edge  more  or  less  oblique.  Gill  rakers  long  and  slender. 
Dorsal  fin  large,  larger  than  in  Myctophum,  not  notably  shorter  than 
anal,  its  insertion  little,  if  any,  behind  that  of  ventrals;  rays  of  dorsal 
11  to  24,  those  of  anal  9  to  19.  Pectoral  fins  narrow,  well  developed, 
inserted  low.  Species  numerous,  very  widely  distributed  in  the  open 
sea.    ( Ad/iTr 77,  lamp ;  W£,  night.) 

a.  Pectorals  long  and  falcate. 

b.  Caudal  photophores  3  or  4,  in  two  series,  the  last  on  or  near  end  of  lateral  line. 
c.  Mediolatcrals  2;  posterolaterals  2,  nearly  under  adipose  dorsal. 


*  Height  of  body  \  of  total  length;  length  of  head  nearly  %.  Least  height  of  tail  nearly  % 
greatest  height  of  body.  Snout  moderate.-  Mouth  large,  oblique;  jaws  equal.  Maxillary  rery 
slightly  expanded  behind.  Ventral  reaches  to  vent,  and  pectoral  almost  as  far  back  at*  ventral. 
Anal  origin  und«r  about  nineteenth  scale  of  lateral  line.  D.  13;  A.  12;  scales  36. — Good*  4k 
£*an;  from  American  specimens. 
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d.  $o*mt  Abaft.  aWe,  aet  MMdl  4w«i»<  at***;  •»•  aBM*.  i  to  •■*    ejm 
».*  3t.  |i   If  or  U(iuw  IIojiiH  —  Ul;  A   If  at  l»<fo**?  r  •  » 
•Ml  H*riM  6  In  II  •  ■  to  IS;  *jv  «■*■,  abwel  A  to  b*»J.  fcto*  too*.  •**» 
Ilk*.  »llh  tmtf  mnmtk. 
•i.  taMl  Mwul.  4^  «rt«d.  *y»  toff*.  1  t»lft  to 
r.  Irak*  3A,  !».  13  or  II;  A    II  or  14. 

ImHmmm  gU»«fe  ae  toll. 
*r  tab*  .«  ur  33.  D.  13;  A.  U;  aaal  ot 
uf  AMI.  toll  »Hh  a  IfliiW  gl 
«*.  MwUutolwmU  3.  i— UruUirrmk  t,  to  a4tai 
3  f  I;  l» I*  or  II;  A.  I3<*14.    IkmimB 
l^clarAl  rMrhittg  aoottonf  aaal;  •*««  < 
U.  I 1a*ftl  |*.4^orr.  I.  to  a  ntattoaoa*.  MWl> 
to«  r«4  •*  Ulrral  lto«;  a»iHulal»rabi  S. 
ilurMl;  !».  I*;  A.  It;  «*fei  3";  aaal  •■*••  1 
ptor«<  tout  a|4«i«rhtofl  »a4  af  fet#f«l  Ifta*. 
|V«tarak«  n4B|«fmllvr|jr  •!*«<,  tf»«*»r;  f  itil  a>ofci  4,  to  a 

Ik*  la*  mi*  to-low  toivml  Mm;  I  |  main  ton  tol  bafev  afltoaw  4mI     »  tt  A 
II  of  IX    teal*  St;  M«lwttoiAlo7  -  A. 


*»4.  LAIPASf  rm  rftOCOMLCH  < 

Head  Vr ;  depth 5*,.  D.  I2to  15;  A.lltolH;  P.  II;  eaaJa»j»e»S».  fear 
eaadal  apoU,  the  last  at  base  of  middle  my  a;  2  poatotoUletml  aaarte:  aaal 
apote  variable,  aboat  ft  +  8 ;  aapra-anala  Sv  fbrmlag  aa  abtaaa-aaglatf  u» 
angle.  Preopercleextreineiyoblh|ue.  Body  elongate,  tbe  caadal  padaaeflt 
■toot;  anont  rery  abort,  pointed:  month  very  large,  the  chin  pfbartlag 
eye  •mall,  5  in  head,  clone  to  the  tip  of  anont.  Itoranl  high;  pertaea! 
lung  mud  almder,  reaching  front  of  anal.  Atlantic  end  Mediterranean 
rare;  weat  to  33°  N  .  UP  \V.     (Ltitkeu.j     » I VinWi/m.  a  crocodile  •    .  Ea  ■ 

(•'.wrfrr.  ■)*/.-**  .» !./•■,  III**.  .  |    hlli     Nut,    1*",  |*1d,  NlCC. 

Sr^fmtm»rr.^..lJm*,  l.<  TfctV  »|-l.«    \tUlill-a,  It.  4'..  I**.* 

L*mpm+twu  it\«i-W«»,  «*-■  i>c   ft   Hi**.  •  »>r*ai<    !■  ktbf"lcqrt.  "•■  I*"1, 

•»3i.  MIPmtTt  H  T»WX<»C!Cn|»  |Cif*i'M»i>  *  **«•*■»•»• 

Head  3  to  31:  ilr|.th  4i  to  :, :  cyr  large.  M.  I>.  13  or  II:  A  II  or  V 
acalen  3T»,  iIioih*  of  latnal  line*  nut  enlarged,  Cauual  ap"i«  3.  («• 
below,  with  a  thinl  highrr  up  at  liaae  of  randal ;  posterolateral  ••«* 
prearut ;  anal  apotii  r»  -*  •*»  12;  I  hrtwrrn  teiitrala  and  anal.  I"w» 
rathrr  elongate,  thr  hra«l  lun^rr  than  in  Mjctapk mm  kmmhoUtt,  tbr  la.. 
dec|>rr  ;  pri'«»jH-tilf  uImiiii  at  in  .1/.  hmmholdti.  l'rrtoraU  long  and  nai  n*« 
rrarhing  neatl\  to  front  of  anal,  H  in  Inm1\  .  forte/  llank*,  near  Sea 
Diego,  in  !."•  fathom*.  V.ttir niiiann.  i  A  *pc«Miiirii  examined  hi  n«  »•  ta 
|K*or  condition,  luit  tin*  n|m*ci«*»  m  certainly  a  %alid  our,  and  a!  ***l  U 
/^iM|Hiaaf  Im«  u/'i/m*.  Namcfl  for  <"harlt*»  H.  Town  •end,  natarali«t  **a  lb* 
.l/6dfro««.  i 

Bank*       T»|-.N     •:  «.i      •         !..■.■:.•■■■■ 

• '"  I'h  —|  h    »•■-  .lit  .;.  ■•      •    !'  ■  ,!     .       i  -..'«•»     Ilir  if   t*  Hi  lh»   *«»fr*     wt  ••  ••••»      ■ 

DnmUr,  &  |*«ir*  -  -.   I  -  -  »«r     *■,»•■       •  -  .         •  ■  ■  i »»  •  «t.  t   «ii«l.  r>  |«ira  »^  «v(   t«»    i*  »»*     * 

(Air*  ■  1 1     4ii  lai  J--I-I-.  .]!.-•  ii    |-  (■.'     !•  *t-  «•  Ili»  »|  <r»««      H"4"  •  f  lfc»  •>!•«•■    « 

•i.'i-     »i*,«.  «||li  ji.  »!:.•     >,i    •;     •     --,    i.t*>       '  !•.    Il't    r«a<UI  f»i«.  «B4    •»<0*>ff    M««t   *hm 

U«1     f   tli*   at. ft!  |«ltt  *ul  t!.  :    »   t!i.   l-»!.i   f    urth  m«1<  «l  lb*  UltTftl  lift*.'  - 
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8M.  LAMPAHYCTUS  ALATU8,  Goode  A  Bean. 

Head  $} ;  depth  5 ;  eye  3 ;  snout  nearly  2  in  eye.  D.  13 ;  A.  17  or  18 ; 
scales  32-33.  Least  depth  of  tail  about  \  greatest  height  of  body. 
Snout  short ;  upper  and  lower  profile  deeply  curved,  and  with  a  median 
crest.  Mouth  large;  length  of  upper  jaw  equal  to  greatest  depth  of  body. 
Origin  of  dorsal  nearer  to  tip  of  snout  than  to  root  of  caudal ;  pectoral 
fin  very  long,  reaching  to  at  least  middle  of  anal  base ;  ventral  short, 
not  reaching  to  origin  of  anal ;  anal  origin  under  end  of  dorsal ;  caudal 
moderate  and  deeply  forked.  A  small  phosphorescent  body  on  the  upper 
and  lower  edges  of  the  tail  at  the  root  of  the  caudal ;  length  of  lower 
patch  a  little  greater  than  diameter  ef  eye. 

Mediolateral  photophores  2 ;  posterolaterals  2,  the  latter  one  above  the 
other  or  nearly  so.  Precaudals  in  two  groups,  2  -f  1  or  3  -f- 1,  the  last  at 
the  end  of  the  lateral  line.  Posterolaterals  nearly  under  soft  dorsal. 
Number  of  superanals  7  +  6.  Three  specimens  taken  by  the  Albatross  from 
station  2393,  in  28°  43'  N.  latitude,  87°  14'  W.  longitude,  525  fathoms. 
(Goode  <fc  Bean.)    (alatus,  winged.) 


o/otou,  Goods  A  Bcan,  Oceanic  Ichthyology,  79,  1885,  Gulf  Stream.     (Type,  No. 
43769.    Coll.  Albatroas.) 

8S7.  LAMPANYCT18  GUKTHERI,  Goode  A  Bean. 

Head  3f ;  depth  5i ;  eye  nearly  4.  D.  13;  A.  13;  scales  36.  Body  much 
compressed.  Least  depth  of  tail  i  greatest  depth  of  body.  Snout  short, 
about  i  diameter  of  eye.  Mouth  oblique,  very  large,  the  maxilla  extend- 
ing nearly  to  angle  of  preoperculum ;  maxilla  very  little  dilated  posteri- 
orly. Length  of  upper  jaw  about  t  that  of  head.  Dorsal  origin  a  little 
nearer  to  tip  of  snout  than  to  root  of  ventral,  immediately  over  origin  of 
ventral  and  eleventh  or  twelfth  scale  of  lateral  line ;  ana)  origin  under 
the  sixteenth  scale  of  lateral  line,  its  base  short,  about  f  length  of  head ; 
adipose  fin  present,  small,  entirely  behind  the  base  of  the  anal ;  nine 
rows  of  scales  between  its  posterior  margin  and  the  root  of  the  caudal; 
pectorals  very  long,  reaching  to  above  middle  of  anal ;  ventral  reaches 
almost  to  anal  origin ;  caudal  moderate,  well  forked.  Mediolaterals  3 ; 
posterolaterals  2.  Precaudals  2  -f  1 ,  the  last  at  the  end  of  the  lateral  line. 
Posterolaterals  in  advance  of  the  first  dorsal,  forming  a  gently  curved 
series  continuous  with  anterior  half  of  the  broken  supra-anal  series.  One 
specimen  obtained  by  the  Gloucester  lleet.  (Named  for  Dr.  Albert  Gunther, 
Keeper  of  the  Zoological  Collections  in  the  British  Museum,  and  the  author 
of  "  monumental  works/'  the  foundations  of  ichthyological  work  in  the 
last  half  of  the  nineteenth  century.) 

Lcu*p<mjctMM  gutUkeri,  Goode  A  Bkan,  Oceanic  Ichthyology,  80,  1895,  Grand  Banks.     (Type, 
No.  43777.) 

HS8.  LAMPANYCTTS  (JEHXIFEB,  Goode  A  Bean. 

Head  3* ;  depth  5J.  D.  II,  12 ;  A.  II,  16 ;  V.  8 ;  P.  15, 16 ;  scales  5-38-5. 
Least  depth  of  tail  I  height  of  body.  Eye  large,  nearly  ±  length  of  head. 
Distance  between  posterior  margin  of  orbit  and  preopercular  edge  equal 
to  diameter  of  eye.    Snout  obtuse,  very  short,  its  length  less  than  half 


560  Bulletin  47,  United  SimUs  Nmtimmi  Mi 

diameter  of  eye.    Maxillary  ecareely  dilated  babiad.    Ortgta  •/ 
midway  between  tip  of  snout  Mid  dorsal  mirror ;  baas  mi 
length  of  postorbital  part  of  bead,  and  aboat  esjnal  la> 
▼antral  origin  •lightly  in  advance  of  dorsal  origin ; 
•lightly  beyond  origin  of  anal.    Scales  smooth,  those  1 
scarcely  larger  than  others.    MediolaUral  pbotopborss  J; 
2,  the  latter  one  above  the  other,  or  nearly  ao. 
horixontal,  though  curved  row,  the  last  far  below  the 
line;  anterolaterals  3,  in  nearly  oontinnoaa  Una  with  loi 
and  mediolaterals ;  number  of  snperaaals  7  or  A.    The  pearly 
the  upper  edge  of  the  candal  pednaele  as  long  as  the  eye.  1 
than  the  one  extending  from  the  end  of  the  anal  to  the ; 
slender  and  narrow,  |  as  long  as  the  bead.    Hill  rakers* 
below  angle  of  first  arch,  longest  f  as  long  as  eye.    One 
W  N.,  71°  &  W.,  in  538  fathoms.    (Goods  *  Heaa.)    (j 
ing  buds  or  gams.) 

iaapaajriM  $  ■m/W,  G<«»i  A  »**■,  iir«Nftr  U-attiylmj.  SI.  a*,  m.  1l 
(Typ^KcSMOl    <Vh1.  Alfcetn*a) 


MSB.  LAMPASTCTm  LACUTA  <U— *.  *  **•»> 

Hand  34;  depth  S;  eye  moderate  3*.  D.  13;  A.  15; 
Greatest  depth  of  bead  f  of  iu  length.  Snoot  somen  bat  obti 
with  strong  keel ;  its  length  about  t  diameter  of  eye.  CWft  mi 
somewhat  olilic|ne(  maxillary  reaching  to  angle  of  preoperralwm  asd 
somewhat  dilated.  Origin  of  dorsal  much  nearer  tip  of  aaoei  tans 
root  of  caudal:  pectoral  slender,  its  middle  rati  elongate:  i««trab 
inserted  slightly  1»eliiud  the*  origin  of  doma?.  and  resrli  |i»  )«**»  *#f  irrt 
anal  ray  ;  ansl  inserted  liehind  end  of  dor*al  haae  ;  caudal  tare*,  tuft** 
l'hotophorcrt  arranged  Mimewhat  an  in  .1/.  ymmctatmm. 

MediolateruU  3;  |KMteroIateral  I  ;  the  former  in  an  obliquely  1  •*!.** 
row,  as  in  M.  pmm<tatmm,  the  latter  under  the  aoft  dorsal.  I'r»<  a  *■!»*•  .• 
low  horizontal  line.  Number  of  »u|ieraiiaW  7  ■*- .V  Three  larger  p  t*  :l 
the  mandible*  also  n\\n\\  Intuition*  i|iialitieii.  ('trior  apparvct.i  '.  <kt 
brown,  the  wale*  opalescent,  tmlf  Stream,  at  moderate  depth*  .  not  rarv 
iGoorie  A    I  lea  li.  »      ■  /fl«rrf#i.  h/arri.  t 

10    jl'  ju'  N.  Lou* .  8$    S*    jo     W.     >r«|.,N\.    l~'n      «    :.    \:i*tr.-»  , 

260.  LAMPADENA,  (ioorie  A  Itean. 

I.  ■■!  ■<  II  I.  •'       IT    A     llf»*      '  *•"»!.,     I    l.*Kjl.I  -*TJ.  ^-"'.   t*"«".     «,•*-*/ */.r  j. 

This  genus  or  ftiiligriiii*  1*  \t-r\  r]<Mie  to  I^ampamjfctm»t  differing  fr*«  la* 
latter  rlnelly  in  the  «iii»!!  ]>ei'tiiral.  Krom  _Vti«»«»V«n  a««*.  » hjfL  .t 
appmacliei  in  tint  r»->jRM  t,  1 1*«-  fot  t hat  tin-  Male*  of  the  lateral  ..be  art 
not  enlarged,  ]i<Th;i|»*  Mirtuit»ut!y  riifttincuinhrii  it.  The  anal  fa  :•  ratbrr 
fthort.  it*  tir*t  t.iy  hfitig  m»t  in  ;idx.iii<e  nf  the  la*t  ray  of  di»r%ai  A*  t 
iAimjmnyetM*  and  .V«hih»'tii« Ai«m.  tli««  *<\ile*  are  readily  dee  id  tioiM.  aod  t 
m  not  alwat*  ea*v  to  lind  the  character  of  tho*e  in  the  lateral  Line  tr*-m 
preserved  *pevimeii«.  l'roliuMv  /.•!  in/mi  >/«  art  and  SammoWmch*mm  »l  '* 
be  merged  in  Lampanyctu:     ■  /.•m-t;,  light  ;  ui'm,  gland.) 
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840.  LAMPADENA  SPBCULI6ERA,  Goode  A  Bean. 

Head  4;  depth  4j;  eye  very  large,  3.  D.  13;  A.  14;  V.  8;  P.  very 
small;  scales  4-35-5.  Least  depth  of  tail  $  height  of  body.  Greatest 
depth  of  head  about  f  of  its  length.  Distance  between  posterior  margin 
of  orbit  and  preoperculum  edge  about  i  diameter  of  eye.  Snout  short, 
oonical,  its  length  about  £  diameter  of  eye.  Cleft  of  mouth  somewhat 
oblique,  the  low e#  jaw  inoluded.  Posterior  tip  of  maxillary  distant  from 
angle  of  preoperculum  a  space  almost  equal  to  length  of  snout.  Origin 
of  dorsal  nearer  tip  of  snout  than  root  of  caudal  by  a  distance  equal  to  i 
the  length  of  its  own  base,  and  inserted  nearly  over  root  of  ventral,  over 
eleventh  scale  of  lateral  line,  its  last  ray  over  vent  in  advance  of  origin 
of  anal ;  pectoral  not  reaching  nearly  to  vertical  from  origin  of  ventral, 
its  length  being  equal  to  i  that  of  upper  jaw,  and  a  little  greater  than 
diameter  of  eye ;  ventral  not  reaching  to  vent,  its  length  equal  to  about 
i  that  of  head.  Scales  smooth,  those  of  the  lateral  line  not  larger  than 
the  others,  the  tubes  passing  through  them  luminous.  Eight  scales 
between  the  adipose  fin  and  the  margin  of  the  pearl-colored  dorsal  patch  ; 
there  are  35  scales  in  the  lateral  line,  4  above  and  5  below  it.  The  lumin- 
ous spot,  f  as  long  as  the  diameter  of  the  eye,  club-shaped,  on  the  top  of 
the  tail  immediately  in  front  of  the  base  of  the  caudal  ray.  A  similar 
spot  on  the  lower  edge  of  the  caudal  peduncle,  a  little  in  advance  of  the 
origin  of  the  caudal  rays,  its  posterior  edge  about  in  line  with  the  center 
of  the  dorsal  patch,  its  length  about  f  the  diameter  of  the  eye ;  a  lumin- 
ous gland  above  and  below  on  caudal  peduncle ;  no  postanal  series  of 
superanal  photophores,  these  being  replaced  by  the  subpeduncular 
glands ;  anterolateral  1 ;  posterolaterals  2 ;  precaudals  in  two  groups,  the 
anterior  and  lower  one  of  two  photophores  widely  separated  from  the 
posterior  and  single  one,  which  is  placed  at  the  end  of  the  lateral  line ; 
the  single  posterolateral  is  under  the  root  of  the  soft  dorsal,  and  con- 
siderably behind  the  termination  of  the  anal.  Gill  rakers  6  above  and 
13  or  14  below  the  angle,  the  longest  about  i  as  long  as  the  diameter  of 
the  eye.  Color  purplish  brown ;  very  glossy,  almost  iridescent.  One 
specimen  from  39°  48'  W.,  70°  36'  N.,  at  551  fathoms.  (Goode  <fc  Bean.) 
(tpeculiger,  mirror-bearing.) 

bompadtna  ipeculigera,  Goode  A  Bkan,  Oceanic  Ichthyology,  86,  1895,  Qulf  Stream.     (Tyi»o, 
No.  43797.  8cb.  Alice  G.  Wonson.) 

261.  NANNOBRACHIUM,  Gunther. 

SanmobrachiMm,  GCnther,  Docp-Sea  Fishes,  <Tiallenger,  199, 1887,  (nigrum). 
SUnobrackms,  Eiobnmann  A  Eiokxmakn,  Proc.  Cal.  Ac.  Sci.,  ill,  1890,  5,  (Incofwarum). 

This  genus  is  closely  allied  to  Lampanycius,  from  which  it  differs  chiefly 
in  the  small  pectorals.  Caudal  peduncle  with  luminous  blotches  above 
and  below.  Photophores  small,  arranged  about  as  in  Lampanycius. 
Scales  of  lateral  line  enlarged  in  all  species,  so  far  as  known.  Last  ray 
of  dorsal  more  or  less  behind  first  of  anal,    (vavvoc,  dwarf;  ppaxfov,  arm.) 

a.  Anal  spots  12  to  14;  anal  rays  14  or  15;  la»t  ray  of  dorsal  about  oror  third  anal  ray. 
6.  Gill  rakers  6  .  13  to  15;  caudal  spots  3  or  4;  snout  blnntish;  photophores  moderate. 

F.  N.  A. 37 
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r.    LvBjIlMrtU  |«ldbni  abut*  aa4  bit*  tall, 

|M4nuclv. 
re.  lmmlt»*m»  p*trb*«  al»f  •  a»4  botov  Mil  i 
ft*.  0111  rakm  ft      10.  raiNlal  abwto  3,  Ik*  la*  aWi*  «m4  -# 
irtitt;  ph«>tu|»h<irv«  mlaato. 
•*.  Aaal  •poto  MMll,  1*  lu  l>. 

4  Aaal  ra;«  19;  #y«-  a»4rralo  ur  awall.  a«%  to  Wa  Is  boat;  oaaeal  •»■*»  a  «v  1  a»  *» 
well  »*|«nkiMl  omv  n4  •/  haval  Uw;  laM  raj  «f 

44.  AmI  rmy»  U  ur  IT;  •?•  A  la  ht*4;  Imi  my  «f 


mi.  XASXo»BArHiri  utrcaruarn  o 

Head  31  to  3) :  I).  12  to  15;  A.  14  or  15;  eeelea  J6or 
ele  deep,  He  least  depth  about  half  that  of  body,    Laari 
above  and  below  tail,  occupying  nearly  the  whole  length  of  < 
ele ;  caudal  spot*  3  or  4 ;  anteroaaal  spot*  aeaally  • ;  veaual 
1  or  2  posterolateral  spots.    Body  dorp  forward,  the 
pointed;  maiillary  shortish,  reaching  edge  of  proopewl*.  It  to 
eheek  broader  than  in  -V.  mammockir,  leas  tapering  behind:  eye  rale* 
small,  3}  in  head.    Scale*  very  tbiu.thoooof  the  Inlernl  line  mora 
than  others :  pectoral  very  abort  and  narrow.    Color  rather  pale : 
elee  with  nil  very  I  outer:  iris  with  silvery  pigment:  fine  not  ajaile  Mart 
Length  4  inches.    Alaska  to  San  Diego,  in  rather  deep  water ;  awl  ram 
Locally   very  abundant   in  stormy  weather  off  Petal   Leaea.    <>#m». 
white  :  ».  'iff'**  f  rtpott***!.  pirhaltl. ) 

}*•»*.    ':  off   Point    I.omi,    Lower  California,  m  •!  omtIu     f   »■— i  in       T*y*    » 
41  >1'<      <*•  II    »'■:«  nu.aiiii 

M2.  M>%OMU<HH«  %A**0*MK     ...i-n 

Very  oil  MM*  to  .SitHtnthntt  A  mm  //-uro/mir-am,  dlftrrilig  chlrll}  in  lb*  k*af*f 
InhIv  ami  liratl.  aiitl  i-«|n»ci:iII\  in  the  lea*  devrlopuirtit  of  th*  a  ».&«•.• 
pat  dim  mi  tin*  t.ui. 

Head  ,'U  t<.  :;    ]U  Imjrth  ;  depth  .V     I».  1U  or  13:  A.  I.">«'r  !•'•     itiIm^  •• 
•*ti-      (till  lakrt*  .*•  ■•■  III  to  !-'•  :   raudal  |H*Iutirle  lung  and  alender .  ;t«    »***. 
depth  -  to  i  tint  ••!'  ImmIx  :   Intuition*  patrhm  on  tail  almn.  qvuaI.i  <«**& 
pyin^  i  to  •  length  «»t"  t-;uid»l  |H-duiit*Ii'.     Mamillary  long.  lK«-  pre*.j»-?«-  « 
\ri\  oli!ii|ii«*l\   p].n'«-il  :   tin-  i  )i««  k   lt>h£.  taiM-riiig  to  an  arui«>  mj>   i-  » 
tt*raoiIy.     An.i!  »|Mit*  7  -•   7.      Wtitral  f»]H»t  ■»  usually  "» :  tio  «|mii  \mt  .fr  «.# 
Coloration    datkrr    than    in    .V.   /•  «o"M<ir«m,   ih«*  u|irrrlr  h!ark     ::«      •  • 
ii«ual!y  with  »il\t-r\  .  th«-tnii  uniformly  Mark.     length  "•  inrLr*.     ALa*4* 
to  Santa   liaihara  Nland*.  abundant    in  !*■'  fathom*,  often   in  fc^i 
with  .Viiuno'tii.  At  him  iViii ••fMfir mim.  w  hirli  it  \ fi \  f'It>M*l\  trv^ml^r^ 
dwarf;   \-     ,  h;iml 

Ws'  -j  s •■■•.  ■      ■,"«.:■•     •     |  •   -      I  .   *    X  t|     M'.«  .  1-  ••.    "  t.    J«:y  tit-*.    *  «    k    k* 

f   ' !  I  :.;*     >l  .•  ,    .-   I   41    >l    *      »     N  4t     !H  ..       i  .  \  •«•*  ••      froTr    itat>cr    yi     .* 

ioa*t  c!  Wa%1  ■■     •    ■■ 

'    K    '  V  »            .*.                              '.!■     *•;            !     V      .(-       tw.^.-li     •'■•••it       I**     •.'«■''»■•• 
•  |.      ,-•«      f.  «'      '.        .  1.  1-  C      *t.tt     f.AIII*.        Oil-         '    tk— .     «..    »'-T-« .    1>t 

:«.fjt-ll>    |..  *■  ■.  m.  :■  :  tl.  ■    i  *;:,<  ..».-j.«ark»«        ILr  UH^  kM^^kr  k«k««l^(i.*.i4 

t:.       ■:.•! 
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&4S.  NAXKOBRACHIUH  MEXICAN  UM  (Gilbert). 

Head  3| ;  depth  5} ;  eye  4  to  \\  in  head  ;  snout  64.  D.  12  ;  A.  14;  scales 
30  to  33 ;  gill  rakers  5  -+- 10.  Caudal  spots  3,  the  last  one  widely  sepa- 
rated from  the  others  and  above  end  of  lateral  line  ;  anal  spots  6  -}-  6 ; 
posterolateral  spots  present,  the  uppermost  on  lateral  line ;  3  supra-anal 
spots  in  a  series,  4  spots  on  course  of  lateral  line  and  about  equally  dis- 
tant ;  these  are  the  upper  pectoral,  supraventral,  upper  supra-anal,  and 
posterolateral  spots ;  no  spot  before  eye.  Photophores  all  small ;  tail 
with  luminous  glands  above  and  below.  Body  slender,  the  eye  rather 
small,  the  snout  comparatively  acute;  snout  not  projecting,  the  jaws 
equal ;  maxillary  If  in  head ;  scales  very  deciduous.  Pectorals  minute, 
of  3  or  4  rays  only.  Last  ray  of  dorsal  over  fourth  of  anal.  Length  2 
inches.     Coast  of  Lower  California. 

Mfyctopkwm  mexkamfm,  Gilbert,  Proc.  U.  8.  Nat.  Mus.,  1890,  61,  Albatross  stations  3008 
and  3009,  Lower  California.     (Type,  No.  44289.    Coll.  Albatross.) 

844.  NANNOBRAtHIEM  REGALE  (Gilbert). 

Head  3*  ;  depth  5i  ;  eye  5*  to  5$.  D.  16;  A.  19  ;  scales  37;  gill  rakers 
5  -f- 10.  Caudal  spots  3  or  4,  the  last  near  end  of  lateral  line,  well  sepa- 
rated from  the  others;  anal  spots  11  -f  7  ;  ventral  spots  3  ;  posterolateral 
spot  present;  a  supra-anal  spot  halfway  between  vent  and  lateral  line;  a 
phosphorescent  streak  on  caudal  peduncle  above  and  below.  Body  rather 
elongate,  with  stout  caudal  peduncle  ;  snout  pointed,  lower  jaw  project- 
ing beyond  it ;  preopercular  margin  very  oblique ;  eye  small,  slightly 
longer  than  snout ;  teeth  on  vomer  evident.  Scales  entire,  large,  very 
deciduous,  those  along  lateral  line  much  larger.  Front  of  dorsal  slightly 
nearer  adipose  fin  than  eye,  its  origin  over  axil  of  ventrals :  insertion  of 
anal  under  its  twelfth  ray;  last  ray  of  dorsal  over  sixth  of  anal.  Pecto- 
rals very  slender,  with  14  rays,  the  upper  filamentous  and  produced  to 
opposite  base  of  ventrals ;  ventrals  reaching  vent.  Black.  Length  5 
inches.     Santa  Barbara  Channel  in  600  to  820  fathoms,     (reyali*,  royal.) 

MfrtophuTH  rrgale,  Gilbert,  True.  V.  S.  Nat.  Mum.,  1891,  544,  Santa  Barbara  Channel.     (Type, 
No.  44289.     Coll.  Albatrow.) 

845.  NANNOBRACHIIM  MACDONALDI,  Good©  A  Beau. 

Head  3};  depth  5.  D.  13;  A.  16  or  17;  scales  4-35-4.  Eye  moderate, 
5  in  head,  and  considerably  greater  than  snout.  Mouth  extremely  wide, 
rather  oblique.  Premaxillary  as  long  as  maxillary ;  both  bones  narrow 
and  rod-shaped.  Gill  lamina*  very  short ;  gill  rakers  long,  needle- 
shaped,  the  longest  a  little  longer  than  eye.  Origin  of  dorsal  nearer 
extremity  of  snout  than  root  of  caudal,  its  last  ray  opposite  fourth  or 
fifth  ray  of  anal,  while  the  origin  of  anal  is  opposite  tenth  ray  of  dorsal ; 
the  longest  ray  of  the  latter  equal  to  length  of  head  without  snout; 
adipose  fin  small,  opposite  penultimate  ray  of  anal ;  caudal  much  forked ; 
pectoral  composed  of  3  or  4  snuill,  short,  delicate  rays;  ventral  inserted 
slightly  in  advance  of  dorsal,  and  extending  to  vent.  Phosphorescent 
organs  arranged  much  as  in  X.  nigrum.  The  glandular  organ  of  white 
upon  the  top  of  the  caudal  peduncle  much  smaller  than  that  described 


••••■1  Hut  if  tin  j~,  l'mtt\i  Stain    \.i  //.»«.//  .\f*  ?*- 
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examined  by  us  (Albatross  Coll.),  from  off  Point  Arena,  Humboldt 
County,  California,  in  455  fathoms,  (theta,  from  the  form  of  the  lumi- 
nous spots.) 

Dimpknu*  thrt«%  Eigrxmanx  k  Eioknmanm,  Proc.   Cal.  Ac.  Sci.,   March,   1890,   m,  4,   Point 

Loraa,  near  San  Diego,    (('oil.  Eigenmanu.) 
Mydnpknm  pmi  «nt/w*.  Gilbert,  Proo.  U.  8.  Xat.  Mus.,  1890,  July,  62,  coast  of  Washington, 

in  584  fathoms.  Albatross  Station  3072;  specimens  in  poor  condition,  not  showing 

division  of  photopbores.    (Type,  No.  41922.    Coll.  Albatross.) 

263.  jETHOPRORA,  Goode  &  Bean. 

.VXhoprara,  Goodk  A  Bkax,  Oceanic  Ichthyology,  86,  1895,  (metopoclampa). 

Body  oblong,  compressed,  resembling  Myctophum  in  form;  covered 
with  large  scales,  those  in  the  lateral  line  very  slightly  larger  than  the 
others.  Head  compressed.  Snout  very  obtuse  and  short,  projecting 
■lightly  beyond  orbital  margin,  the  jaws  about  equal.  Eye  moderate. 
Dorsal  fin  premedian,  entirely  or  almost  entirely  in  advance  of  the  anal, 
which  it  closely  resembles  in  shape  and  dimensions;  ventral  with  8  rays 
inserted  under  the  anterior  portion  of  the  dorsal ;  pectorals  moderate, 
placed  low ;  adipose  fin  long  and  prominent.  Luminous  gland  of  irregu- 
lar form  occupying  the  front  of  the  head  in  advance  of  eye;  usually 
another  below  eye;  these  separate  from  their  fellows  on  the  other  side; 
a  luminous  spot  or  glandular  body  of  greater  or  less  extent  upon  the 
body  at  the  angle  of  the  preoperculum  and,  in  some  species,  others  upon 
the  interoperculum  and  upon  the  sides  of  the  lower  jaw.  Precaudal 
photopbores  4,  forming  a  more  or  less  crescent-shaped  line  at  the  base  of 
the  lower  caudal  lobe.  Deep  seas;  very  close  to  Diaphus,  differing  only 
in  the  simple  photopbores.     (aftfof,  glow,  and  irpifra,  prow,  front.) 

a.  Scales  35  or  36. 

h.  Anterolateral  photophore*  2  ;  mediolaterals  2  ;  posterolaterals  none.  lucida,  847. 

M>.  Anterolateral  photopbores  1;  mediolaterals  3  or  4 ;  posterolaterals  2.     EPriTLaiNg,  848. 

847.   ETHOPHROBA  LUCIDA,  Goode  A  Bean. 

Head  3* ;  depth  4$ ;  eye  about  4.  D.  Ill,  14  ;  A.  II,  14 ;  scales  35.  Least 
depth  of  tail  2\  in  height  of  body.  Head  considerably  longer  than  high, 
its  height  equal  to  distance  from  anterior  margin  of  pupil  to  end  of 
opercular  flap.  Snout  short,  but  less  declivous  and  obtuse  than  in  J?. 
metopoclampa.  A  pearl-colored  luminous  organ  touching  the  limb  of 
orbit,  but  separated  from  it  above  and  below,  with  posterior  lobe  not 
prolonged  far  back,  and  with  a  space  between  its  lower  margin  and  the 
opening  of  the  jaw.  Cleft  of  mouth  oblique  and  curved,  the  maxillary 
reaching  to  angle  of  preoperculum  and  not  dilated.  Origin  of  dorsal  and 
ventral  nearly  in  same  vertical,  that  of  former  midway  between  anterior 
margin  of  orbit  and  adipose  fin ;  that  of  latter  midway  between  tip  of 
snout  and  adipose  fin ;  insertion  of  the  last  ray  of  dorsal  over  inter- 
space between  third  and  fourth  rays  of  anal ;  pectoral  (unless  mutilated) 
only  half  as  long  as  ventral,  and  its  tip  does  not  approximate  the  vertical 
from  its  origin ;  dorsal  and  anal  similar,  the  former  with  its  upper  mar- 
gin concave;  adipose  dorsal  inserted  over  interspace  between  antepe- 
nultimate and  penultimate  anal  rays,  and  as  long  as  ultimate  dorsal  ray. 
Scales  smooth,  those  of  lateral  line  scarcely  enlarged. 
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Type  specimen  with  13  photopborea  la  the 

oyer  rooU  of  last  2  rays  of  anal ;  no  poaterolntotalc ;  1 

anterior  the  lowent;  two  anterolaterals,  the  anterior 

email,  above  the  axil  of  the  pectoral  or  very  near  the)  lalsinl 

posterior  one  somewhat  more  than  midway  beti 

of  the  mediolateral  group,  and  forming,  with  tne  two 

group,  an  obtuse  isosceles  triangle,  with  the  anterior  of  tne 

at  it*  apex ;  of  the  4  preeandal  pbotophores  the  last  3  ate  tne  asm 

nearly  together,  anil  form  a  nearly  vertical  line  at  tan  heme  of  tne  We«r 

caudal  lube ;  a  large,  apparently  luminous,  pearl  eoloffod  ea*4  aaeto  t/e 

of  flap  of  opercle.    One  specimen  about  4  inches  long.  ■MsinH  by  tat 

Alkmtro*  at  aUtion  21LT,  in  IV  45*  N.  lalitnde,  W  01'  W. 

1,639  fathoms.    ((Soode  A  llean.)    (feride*,  shining.) 

hvifa,  Cmnc  A  Bb««,  n^nk  lc*lfcj«lc«j(  M,  ft*.  HI.  I«n\  OoJT 
go.  4*0*4.    Cull.  AltatrtM.) 


h4h.  jrraopttOBA  Brrrunxn, 

Head  nearly  4;  depth  4;  eye  large,  3V  in  band.    D.  II.  U;  A.  IX  II 
kles&->orM.    I-eaat  depth  of  tail  T  height  of  body.    Heed 
bly  longer  than  high,  the  flap  of  operculum  extending 
axil  of  pectoral.    Knout  exceedingly  short  and  ebtnee,  a*  a*  .C 
deny** ;  the  lnminoii*  organ  enormona,  gland -line,  overlapping 
anterior  margin  of  orbit,  extending  down  upon  edge  of  jaw  and  < 
ing  backward  a)mo«t   an   far  a*  in   .*'.  wutopoeUmpm.    Cleft  of  nveit 
olilii|tie,  eoruewhat  riirvrd.  the  maxillary  reaching  nearly  U»  angle  •fpe> 
operculum.     Origin  of  ilf»inal  Homewliat  in  adtanreof  lertira!  fr^o*  tiai 
of  ventral,  whirh  touch*  *  tout  «.f  mthi.i1  dornal  ra>  ;  la»t  t'.ormjl  ra«  «nf 
root*  of  short  f»|iiin'^  priTfilin^  anal;  innrrti«»n  «f  tetitrai*  i«tu«io>ra»  * 
|H>Htorifii  to  a  point  iM|iii<liitaht  from  root  of  ai)i|nim<  dorm*!   and  aat»r  ■«■ 
margin  of  tl.t>  orbit  :  oii^in  of  adi|M»M«  dorm* I  otrr  iiit*-r«p*#>r   twt«««i 
ant«*|N*ittiltiniatf   and    ultimate    anal    iav%;    |*rtoral    •t«-nl    and    avi 
fthort«*r  than  \«antral.  not  rrarhitii;  miirh  iiiotr  than  halfwa*  t«>  it*  ri»-i 
Srali"*  Miiootli.  I ho***  in  th»*  lateral  lint*  »oiiiewhat  enlarged,  •tmi    ai.4 
ron«>|iiriinii- :  iln-  lut«ral  lint*  «Ir*rernliiii»   in  a  gentle  rurtr  t».  a   |»- at 
hImiw  origin  of  \rnfial.     At laii^enifiit  of  the  photophorr*  *er*  ;»<t    «r 
A   lutak   m  ■"•■in"  <il'  -ii|HTanai*.  then*  t»«- in j^  fi  on  lower   part  •  f  r%m*L* 
|MMliiiir!«>  In  !nii«l  anal  :  apparently  -   |Mi«teroIateraU(  toe   |«>«i#rtt*r   a*>t 
In^lieM    in  at    lattial    lin*-.  atiil    forimit.;  tl.e  U^iuninif  of  i  **r  #*   *f  • 
arranged  in  an  an-  **(  a  •  m  !•  .  the  la»t  tieing  the  higheM  tn  the  £to«j-     • 
int^liolatfia!-.  of  \%lmh    rhi-ie   an-    t;    litit    one  anterolateral.  *!..<-&    * 
aUi\«»  axil   of'  \«titiaU.  hii^)itl\    Itfhiii  1   it  and  alio  tit  nu«l«a\   f»t«f«t 
it   ami  laN-iai    Inn*:    :i  iai£t-.  triangular,  liiiniiioii«    |>alt-b    in    th*-    «r*arv 
U-twiTii  tlif  a\:i   of'  jM-i-total  ai.il    tli«*  flap  of  operrlr,  n  hie  h   r«»i*;«    >t« 
anti*rioi   |M»rli"ii.  .v,«l    j-   it»fif  ilii  <ii.iifil    with   a  rirrular   ph*it<ipbo*v 
a|i|iar*>ntlv  a  !'jn:ii"U-»  |>.»!«  !•  aloi  £  ai  tt«rn»r  margin  «>f  pre«»prrr!r       T  «  - 
h|HM'iiii»'ii>»  ffniii  •!'•)•  \«.it«*i   .it  tin*  Wfkt«*ni  Atlantic.     <<»««Mle  A   IVar. 

ifflubjin*%  •tliil.il,^  i'i|t 

Alb*tro»»  Station  ai»;.  19   43  N  .  75    W  ,  in  6*mfath*a%*.    fTyy*.  Urn 
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264.  COLLETTIA,  Goode  &  Bean. 

Goobk  A  Bxan,  Oceanic  Ichthyology,  83, 1895,  (rafttte*ptei). 
This  genus  is  scarcely  distinct  from  JZthoprora,  differing  only  in  the 
greater  development  of  the  luminous  areas  about  the  eye.  These  coalesce 
into  one  large  irregular  luminous  blotch,  occupying  whole  front  of  head, 
suggesting  the  headlight  of  an  engine.  (Named  for  Robert  Collett,  the 
distinguished  ichthyologist  of  the  University  of  Christiania.) 

a.  Dorsal  rays  12;  anal  15;  scales  32  to  35;  head  3  In  length;  depth  4.  bafinksqcki,  849. 

ao.  Dorsal  rays  14;  anal  15;  scales  and  spots  (except  luminous  gland  below  eye)  undescribed; 

head  4%  in  length  with  caudal.  nocturia,  860. 

849.  COLLETTIA  RAFINKSOUEI  (Cocco). 

Head  3;  depth  4;  eye  2|.  D.  12;  A.  15;  scales  32  to  35.  Body  stout, 
short,  moderately  compressed ;  with  a  rounded,  blunt  snout,  very  large 
month,  and  comparatively  small  eye;  comparatively  short,  triangular 
dorsal  and  anal,  the  former  entirely  in  advance  of  the  latter  and  inserted 
very  far  forward.  Caudal  peduncle  stout,  its  height  nearly  i  height  of 
body.  Eye  moderately  large ;  distance  between  posterior  margin  of  orbit 
and  preopercular  edge  i  diameter  of  eye.  Snout  very  short,  obtuse,  keeled, 
with  profile  abruptly  declivous,  its  length  &  diameter  of  eye.  Cleft  of 
month  slightly  oblique,  the  lower  jaw  received  within  the  upper.  Mouth 
rather  large,  the  maxillary  extending  to  angle  of  preoperculum  and 
behind  orbit  a  distance  equal  to  f  diameter  of  eye,  its  posterior  extrem- 
ity not  dilated,  and  entirely  concealed  under  the  scales  of  the  cheek. 
Origin  of  dorsal  over  that  of  ventral,  considerably  nearer  to  tip  of  snout 
than  to  root  of  caudal,  its  last  ray  in  advance  of  origin  of  anal ;  ven- 
tral stout  and  long,  reaching  to  origin  of  anal ;  pectoral  small,  reaching 
to  root  of  ventral ;  anal  origin  under  the  twelfth  scale  of  lateral  line, 
its  last  ray  directly  under  adipose  dorsal.  Scales  in  lateral  line  some- 
what enlarged,  luminous.  Anterolaterals  4,  very  irregular,  the  three 
posterior  ones  forming  an  isosceles  triangle,  as  in  Ai.  metopoclampa  ;  medio- 
lateralB  3,  arranged  much  as  in  Myctophum  punctatum  :  posterolaterals  2, 
arranged  much  as  in  Tl.  rffulgens  (perhaps  only  one  posterolateral,  if  the 
photophore  immediately  below  it  should  be  recognized  as  belonging  to  the 
snperanal  series) ;  superanals  in  two  groups,  5  or  6  in  the  first,  4  in  the 
last;  precaudals  4,  in  nearly  straight  line,  the  last  and  uppermost  at  or 
near  extremity  of  lateral  line,  the  others  descending  forward  at  an  angle 
of  approximately  45  degrees  with  axis  of  body.  (Goode  &  Bean.)  (Named 
for  Constantino  Samuel  Bafinesqne,  the  eccentric  and  gifted  naturalist, 
who  first  discovered  the  genus  Myctophum,  while  studying  the  fishes  of 
Palermo.) 

MifcUrpkuM  raflnc*quei,  Cocco,  Alcuni  Salmon.,  etc.,  20,  1820,  Messina. 

Scopelu* rafimemptei,  GPmtiieb,  Git.,  v,  410,  1864;  LCtkkn,  Spolia  Atlantic*,  n,  30,  1892. 

OtUettia  raftnemjuei,  Goode  &  Bkan,  Oceanic  Ichthyology,  83,  1895. 

K50.  COLLETTIA  NOCTURNA  (Poey). 

Head  4|  in  total  length,  with  caudal;  depth  6;  eye  large,  3  in  head, 
D.  14;  A.  15.  Luminous  spots  undescribed.  Body  rather  robust ;  snout 
short ;  maxillary  reaching  beyond  eye  for  a  distance  equal  to  f  diameter 
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of  eye;  pectoral  small,  reaching  front  of 
lower  than  doraal ;  ma  oblique,  pale  streak 
taught  in  neU  at  night ;  rare.    (Poey.)    riobahlj  a 
and  apparently  related  to  C.  rsjwmfoel,  tnl  thie  m  as* 
limn,  noetnrnal.) 

Post.  M«— rtai.  ii.  **.  last.  Ceo*.    fCb*  tap.) 


365.  RHINOSCOPBUIS,  Utkoa. 

Jfcric,  Lows,  Pruc.  ArtH.  8or.  UsSo*.  ISIS,  IT,  (I 

Mmmb^mIh,  LCnss.  Vid.  frl*.  Xtiin.  Oofta*****,  vn.  ten.  XXI,  l< 

Body  oblong,  slender,  compressed,  with  slender 
peduncle  covered  with  smooth,  stiff  sea Iss,  those  In  the  lateral 
larger  than  the  others.    Head  compressed ;  cleft  of  moot*  very  want .  is» 
jaws  about  equal,  the  snoot  projecting  beyond  the  tip  of  lower  jaw     Pw 
maxillary  long  and  slender ;  maxillary  well  developed,  reaching 
quite  to  the  angle  of  the  preopercolum,  without  eonsidsmhls 
dilation.     Teeth  in  villiform  bands  in  the  Jaws,  on  the  aalafrase,  pasty 
golds,  and  tongue.    Kye  moderate,  it*  diameter  less  than  I  «f  taw  Isngia 
of  the  head.    (Ill I  rakers  very  long  and  slender.    Dorsal  in 
pectoral  large ;  adipose  dorsal  small ;  anal  fln  larger  than 
toral  narrow,  elongate.     Preeandals  2:  supra -ansls  aawnt   I".  m  !•• 
groups,  the  break  being  over  the  middle  of  the  long  anal  An  and  ai  tn* 
end  of  the  first  third  of  the  series,  approximately ;  anterolaterals  I  or  : 
mediolaterals  2  or  3.     Species  few,  mostly  of  the  Atlantic.     •*,«».  ssmi 
Scoptlu:) 

m.  Pu|«ra-an*l  afaria  (unnini  *n  uMom*  ftnfl*.  *■■»!  >*uto  !'•  t»  jft  ■  •  r-  •    ■ 

«m    Hii|  m  «n«1  «|-'U  iti  a  ■lr«i^lit,  ■  »Mi»ju»"  m  r**m,  anal  •{■•Cm  1 1  !■■  IT  ••■•••■. 

*»a.  Sti|«a-«tial  •|--l«  in. 1  m  •  .trmtcht  Iiim-  mt\wm,  anal  tpnf  lit*   \\.  •••■•• 

nil.  BHI^OMOFKLI'ti  C04TOI  ti  —*•■ 

Head  f»i:  depth   l<  to  5:  ••>••  I.     I>.  M  to  12:  A.  3>  or  21 :  V.  »  .  •**._ 

1-41-3.    Tail  *!endcr,  elongate,  it*  leaM  depth  j  bright  of  Imn|  .       I>  *Lav  ■• 
lietwerii  posterior  margin  of  orbit  slid  preori-erralar  edge  r  «li»n-*»»#r    f 
eye.     I*rt»o|»errular  edge  obliquely  descending.     Snout  c<mir«I.  tL*  -;7*- 
part   projecting  1m«voih1  tin*  lo\vt*r.  tin*  up|icr  sod  l«»»ri  prt*n>«  r*»-a?  • 
equally  curved:  iii:i\illar>  extending  to  ibr  angle  of  pm«p*-rriiLu-r.  »i-: 
warcelv  dilated.    I >or«ul  origin  nearer  end  of anout  thai*  to  n««t  uf  r«^:i 
ami  Im'IiiihI  1».»-»c  <»f  xt'iitrul;  laM  ray  of  thr  iloraal  in  >«*rtir«:  finn*  «*..  >.i 
anal  ray  :  |»ectoral  reaching  middle  of  \cutral.     In  wur  •p*«r.m«*fc«  r^t 
of  t lit*  nrulf«t  nil  tin   hark  of  the  tail  ban  a  p*arl-c«Jorrd  •!••!.  |*f«»>i**   i  • 
•wxual  chaia*  t«-r   "1  the   male;  bark   and    na|«   black  t»h.  aid-**    •    .»»; 
mith  gold  and  "iIm-i   ii  iif-«  tioim ;  mini©  of  the  mouth  Mark:*!.       r:»  ■ 
wry.  the  pupil  t:.ti.*|nr»'iit.     ittoode  A   I  lean.  <     Western  Atlar.!.'     ■  »»i 
abundant  among  the  -»ti t l;i««*  ii«dic«  of  the  (tulf  Stream,  rare  tn  ft**  M~: 
terranrau.  an«l  i:m^;:ii.'  f'totn  %"•■«  foiinillanil  to  Africa.       Nan»e«]  f.r  A;  a* 
tajtio  CoCio,  at.    Ita!i.i:i   h.ifuruliM.   who  rarrfully   »totii^«l    tJ.r   ,|rYpi»» 
fmbea  wbirh  !.••  *  otiM  ••••«•  urt»        t  Ku. 


•  Q.m*\r  A  lU-*li    »J    ;1    *   *  It...  .;■ '<>.■        •    Ii  tin-     .Viv^wiw       AtwifKti,  L^'iuii        *w 

IL«  typ*  of  Jl»M«. 
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coccoi,  Gocco,  Giorn.  Sci.  Litt.  Art.  Sicilia  (No.  77),  Palermo,  1829,  143  ("Scopelo  de 
Cocco" ),  Palermo;  GCnther,  Cat.,  v,  413,  1864;  GCnther,  Challenger  Report,  xxxu. 
Pelagic  Fifthe*,  30,  1887;  LCtkbn,  Spolia  Atlantica,  u,  236,  1892. 

Atfm  t  torioola,  Lowk,  Proc.  Zotil.  Soc.  Lond..  1839,  87,  Madeira. 

flbaotrscftwu  oooom,  Goodi  &  Bean,  Oceanic  Ichthyology,  91, 1896. 

862.  RHINOSCOPELUS  ANDRE£  (LUtken). 

Head  3f;  depth  4$.  D.  about  10;  A.  about  20.  Two  caudal  spots;  a 
posterolateral  spot;  3  supra-anal  spots  forming  an  oblique  series;  anal 
•pots  about  5  or  6  -f  9  or  10,  the  series  slightly  interrupted ;  spots  along 
belly  in  continuous  series.  Body  deep  anteriorly,  tapering  to  a  slender 
caudal  peduncle ;  snout  pointed,  projecting  beyond  lower  jaw;  preopercle 
with  its  margin  considerably  oblique.  Pectoral  long,  falcate.  Open 
Atlantic  and  Indian  Ocean.  (Lutken.)  Common  in  the  Gulf  Stream 
along  our  coasts  with  the  preceding,  of  which  Goode  &  Bean  think  it  may 
be  a  sexual  variation.  (Named  for  Capt.  A.  T.  Andreas,  who  collected 
this  and  other  oceanic  fishes  for  the  museum  at  Copenhagen.) 

Scoptiu*  <ndre*,  LfTKBN,  Spolia  Atlantic*,  Scopelini,  25,  1892,  North  Atlantic. 
mdrtx,  Goods  A  Bean,  Oceanic  Ichthyology,  91,  fig.  104, 1895. 


858.  RHINOHCOPEIXS  RARU8  (LUtken). 

Head  3i;  depth  4|.  D.  about  14;  A.  about  20;  scales  39.  Caudal  spots 
2;  posterolateral  1 ;  anal  spots  about  6  +  7 ;  supra-anal  spots  not  forming 
a  straight  line,  usually  2  in  number;  thoracic  and  ventral  spots  few,  not 
equidistant.  Body  rather  short  and  plump,  the  caudal  peduncle  rather 
slender;  snout  moderate,  projecting  beyond  lower  jaw ;  pectoral  short 
and  small,  not  reaching  the  small  ventral ;  preopercular  margin  not  very 
oblique.  Eye  moderate.  Open  Atlantic,  west  to  50°  W.,  33°  N.  (Lutken.) 
(rarusy  rare.) 

Soopehu  rar**,  LCtken,  Spolia  Atlantica,  26,  u,  1892,  North  Atlantic. 

266.  MYCTOPHUM,  Rafinesque. 

XyrfopJhtra,  RAriNEftQCC,  Indico  d'lttiologia  Siriliana,  56,  1*1<),  (pundatMm). 

Scoprhu,  Cuvikr,  Bepno  Animal,  Ed.  I,  -r>6,  1817,  (humboidli). 

AycfopW,  Cocco,  Giorn.  Sicil.,  44,  1H29,  (amended  orthography  of  Myctophum). 

Body  oblong,  compressed,  covered  with  cycloid  scales,  those  in  the 
lateral  line  not  much  enlarged  ;  the  caudal  peduncle  rather  slender.  Head 
short,  compressed,  with  limb  of  preoperculnm  nearly  vertical.  Mouth 
large,  the  jaws  about  equal ;  premaxillaries  loug  and  slender ;  maxillaries 
well  developed.  Snout  more  or  less  blunt  and  declivous.  Teeth  in  villi- 
form  bands  on  jaws,  palatines,  pterygoids,  and  tongue.  Eye  large.  Gill 
rakers  long  and  slender.  Air  bladder  small.  Dorsal  fin  entirely  in  front 
of  anal,  overlapping  it  little  or  not  at  all;  ventrals  8- rayed,  under  or 
but  slightly  in  front  of  first  dorsal  rays;  pectorals  well  developed;  soft 
dorsal  slender.  Precaudal  photophores  2;  superanals  in  two  groups, 
with  one  or  two  posterolaterals  above  the  interval  between  them.  Species 
rather  numerous,  widely  distributed.  (Name  unexplained,  usually  derived 
from  rtf,  night,  and  o^c,  light;  hence  altered  by  Cocco  to  Syctophus. 
But  we  see  no  warrant  for  this  supposed  etymology.  Rafinesque  did  not 
know  that  the  spots  were  luminous.) 
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a.  M«4l<itolfml  pootoalnpn  V  to,  iMeaito 

ft.  Perioral  abort;  raaeal  pftjutoabuw 

la  ft«l  of  mA 


or.  r\«t«roUhml  »b<t  adlf 

A  Amfej  37;  ual  apute  7  to  1©  •  4  to  I 
44.  tfratoi  40;  a**l  •»«*••  .-•;  D.  IS;  A.A* 
m.  MaAJotalrfala  J;  poatrroUWf  ala  1. 

«.  Puaterufeloml  spot  1.  over  tiik  to  ta*  aael 
/.  tetoral  lu*g.  falcate,  caarhH.*;  ataMW  «fl 
Ul»nl  fcefnr*  «||pMP  oatml.  ftabto4 
«.  IMS;  A.  SO;  ac*J~4l. 
*.  IM4;  AUinlMtt. 
j0f.  frctoraU  ■waVrate,  tmroly  rwhli|  freat  «f  < 
befnr*  adipaar  doraml,  ©*»r  BtMb  «f  i 
A.  19. 
•*.  PaMerolalrial  apote  t,  ci?»c  lAo  to***  to  «Ml  i 
ft.  AatrMtotormtoMda  bjr  aM»,  bet  veil  apart, 

Wtow  **4  iiT  lateral  Itoe;  mfcj  »«•,»  tl  «r  U.  A  17  a*  •*.  ea*f  •»• 
6  Co  6  -  Ctt»7. 
M.  AaiMofelffimla  m4  •**»  by  atA»,  «*•  li» 

lift*.    SrmW»3niu^.  •***.%  toT  .  A,  H  It;  A   It  to! 


mm.  Brriwara  rrscTAvra, 

HoAdSf;  depth  44;  eye  2*.  D.  19;  A.  10;  ***!*»  41  to  Aft. 
of  Uil  I  height  of  body.  UratUtt  doptb  of  bood  obeojt  I  Ma 
Diatane*  between  posterior  nutrgin  of  orbit  ond 
t  diomoter  of  eye.  Knout  very  abort,  with  A  very  u 
upper  edge,  it*  length  nearer  ly  t  diameter  of  eye.  Kye  very  lore*.  !■»•> 
maxillary  reaching  aliniMt  to  Angle  of  preoperculoni  Origin  mt  4mmm 
much  nearer  tip  of  mi  out  than  tn  nwl  of  caudal,  the  nn  »ery  •U»rt.  ftb» 
length  of  it*  1»:i«m«  ri|iml  to  $  that  of  head  and  lens  than  •  uf  total  -te 
origin  o\rr  eleventh  acale  of  lateral  line,  and  vertical  with  or^t  W 
ventral,  lielou  twelfth  ncale  of  lateral  line,  it*  length  «Njaal  to  th*s  ■■? 
pontorhital  pan  of  head :  adi|MMe  iloraal  preeent.  over  atit«-prtmt.ab»M 
rav  of  anal :  anal  origin  under  twentvtirat  acale  of  lateral  iine.  it*  Wm» 
at  long  a*  head,  and  it*  longcM  ray  csjual  to  length  «f  po*u»rh.L*:  pen 
of  head:  caudal  rather  mtiall  and  de« ply  forked.  MedmlAteral  pb>-c*» 
phore*  !<.  in  straight.  nhlii|tiely  aerending  line:  anterolateral  phot4*f>U>r« 
■ingle*,  pofttrrolatrrai  tingle,  over  hreak  in  n»w  of  auperanaU  and  placed 
conmdcraMy  iti  ud\  afire  of  »uift  dornal :  preeaudal  phot»pb«ir*e  rluv 
together.  (iooileA  lU-au. »  Warmer  par t a  of  t  1m*  Atlantic  :  abvaMlaai 
oft'  thetirand  Malik-*  and  ftotn  the  (itilf  Stream  acme*  to  the  Mediterra- 
nean.      ipM*tt>ltu*.  +\H*l\fi\.  i  K.U.I 

Mr '}■'*"'*  ■  ■*- U«»   s»-.    i     l'<l    •■    1  lllK'l    <i- itita*.  '*.  f>:    n   ft<    '•    t*t      P+iw+m 

*t  .   I'l     1    |t»  i>.  ■•      i-.j     I    ♦.»'.!    i  ','i,  "I.  h^    *■.   I*  A 

.<■  fWu  . «tn.*fc  ...  i  •  .  ii  h  •.  \  » ;  i  \  -i  mi  ..  ||  >t  \*i  I*  i«  .  mi.  til  IM*  ce««l  «f  It*** 
<ti«mi»  <  *•  .  I  •  1-1  Ktn  tit,  Mill.  /-.I.  M«l  .  Na|J*«k  it  |  •■  t«  i  :%.. 
•  ■»*«.  I.i  rib i\    \    l    M    l    NiM.r       I    t?i     -■"T    l-«l 

£r>  .j* /*•  •<,..{/*»..  •,      ■  r,  H;.'    ,\.*»ti      \i..ri,  «U.  •*■       I    |  i    »«l.  I«M 

«a.'i.    Ult  TOPHI  U     OHM:     luUrt) 

D   .ihoiit  II:  A    a) t  "J"     -i:ili-n  l.t      Caudal  apola  *J;  poeiemlateraU  t. 

anal  apou  aUiut  h  -*.  ii  m  a  right   line    »u  pro- Anal  apoU  3.  form  tug  ao 
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oblique  series.  Body  moderately  elongate,  the  bead  deep  and  blunt,  the 
snoot  not  half  the  diameter  of  the  large  eye,  which  is  abont  3  in  head ;  pec- 
toral short,  reaching  past  front  of  dorsal ;  anal  high.  Open  Atlantic, 
west  to  63°  W.,  38°  N.  (Liitken.)  (affinis,  related,  to  M.  camnumtt«=  M. 
punctatum.) 
Seepthu  a/biu,  LCtkew,  Spolia  Atlantic*,  n,  32,  1892,  open  Atlantic. 

86*.  MYCTOPHUM  OPALINUHr  Goode  A  Bean. 

Head  4£ ;  depth  4} ;  eye  abont  2f .  D.  12 ;  A.  20 ;  scales  40.  Least 
height  of  tail  $  height  of  body.  Snont  very  short,  declivous,  with  a 
well-developed  median  keel,  its  length  about  i  diameter  of  eye.  Eye 
large.  Premaxillary  reaching  nearly  to  angle  of  preoperculnm,  broadly 
expanded  at  its  extremity  and  partly  concealed  by  the  large  scales  of 
the  cheek.  Space  between  eye  and  hinder  edge  of  preopercnlum  only  | 
diameter  of  eye.  Origin  of  dorsal  much  nearer  tip  of  snont  than  to  root 
of  caudal,  midway  between  snont  and  adipose  fin,  over  eleventh  scale  of 
lateral  line  and  very  slightly  behind  vertical  through  origin  of  ventral; 
length  of  dorsal  base  }  that  of  head ;  origin  of  ventral  under  tenth 
scale  of  lateral  line ;  it  does  not  reach  to  vent ;  pectoral  short,  its  length 
nearly}  that  of  head;  adipose  dorsal  present,  its  origin  over  thirtieth 
scale  of  lateral  line ;  anal  origin  under  eighteenth  scale  of  lateral  Hue, 
the  end  of  its  base  under  thirtieth  scale;  length  of  anal  base  equal  to 
that  of  head;  caudal  rather  small,  moderately  forked.  Mediolateral 
photophores  3,  in  straight,  obliquely  ascending  line ;  anterolateral  1 ; 
posterolateral  1,  nnder  soft  dorsal  and  over  and  slightly  in  advance  of 
break  in  row  of  superanals,  which  is  above  root  of  last  ray  of  anal.  Num- 
ber of  superanals  8  +  6.  In  most  of  the  specimens  examined,  the  6  or  8 
scales  on  the  top  of  the  caudal  peduncle,  immediately  in  front  of  the 
caudel  fin,  are  luminous.  (Goode  &  Bean.)  Western  Atlantic,  (opalinus, 
like  opal.) 

Myctopkum  opo/inKm,  Good*  A  Bean,  Ocoanic  Ichthyology,  72,  fig.  81, 1895,  Qulf  Stream.    (Type, 
No.  43808.     Coll.  Albatroaa.) 

857.  MTCTOPHIM  HITHBOLDTI  (Ri»o). 

Head  3}  ;  depth  5 ;  eye  3,  large.  D.  12  to  14  ;  A.  20  to  22;  scales  40  to 
42.  Caudal  spots  2,  near  together  and  horizontally  placed  ;  one  postero- 
lateral spot ;  supra-anal  spots  3,  forming  an  obtuse  angle  with  the  apex 
forward  ;  anal  spots  about  8  +  8,  the  series  slightly  interrupted  Body 
moderately  elongate,  with  slender  caudal  peduncle,  the  snont  rather 
blunt,  not  projecting  beyond  the  mouth;  preopercular  margin  slightly 
oblique.  Pectoral  long,  reaching  middle  of  dorsal  and  middle  of 
length  of  ventrals.  Least  depth  of  tail  $  of  height  of  body ;  depth 
of  head  If  in  its  length.  Distance  between  posterior  margin  of  orbit 
and  preopercular  edge  £  diameter  of  eye.  Snout  short,  obtuse,  its 
upper  profile  descending  in  strong  curve.  Maxillary  reaching  nearly 
to  angle  of  preoperculnm,  and  slightly  dilated  behind.  Origin  of  dorsal 
somewhat  nearer  to  end  of  snout  than  to  root  of  caudal,  at>ove  root  of 
inner  ventral  rays ;  its  last  ray  before  vertical  from  origin  of  anal ;  pec- 
toral long,  extending  to  posterior  third  of  ventral.    Scales  smooth,  stiff. 
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Ifediolateral   photopbores  2;   antarulslerals  I;   eooaofoomonat  I. 
break  in  anal  mho*)  which,  m  in  JfsrsoaAui  pooolofom,  to 
10  ad  ranee  of  the  vertical  connecting  the  root  of  toe  ooft 
tboee  of  the  last  ray  a  of  the  anal ;  caudal  pbotopoorsa  00m* 
as  in  Mgctopk mm  pkemgodta ;  euperanals  7-9  +  4-9.    Length  1 11 

Open  seas,  abundant  in  the  Mediterranean  and  in  too  Atlanta*  off  00a 
coasts.     If  Mjfctopkmm  hoopa  and  Mffimpkmm  cafe/are  lea  at  ate  toe  aono.  m 
is  possible,  the  species  U  also  not  rare  In  the  eastern  and  sot 
As,  howerer,  no  other  aperies  of  Jaf  eWeaAMar  is  coeuoon  to  too  Al 
Paeiflo  eoasto  of  North  America,  we  mar  prorieioooJIr  regard  AT. 
ska*  as  distinct  from  .If.  kmmhotdti.  (Named  fcr  Alexander  too 
1789-1859,  author  of  *•  Cosmos,"  whoso  tntoreat  in  toe  tolataooe  of  Ufa  w 
surroundings  included  some  exact  knowledge  of  oaoea. )    iKa.i 

q*+n*fil%*ikmm+Uiu  *M*>(  Irhlb.  »•*»,  1M,  UtO.  Nice. 

BwiffcM  *■■■*■>*■*  OfXTHBK,  Cat  ,  t,  *I7,  lOM;  U*vai«.  Spatta  AOmIK  •■.  OX  IOO    «— •■  • 
Ba*a.  OrMk  Irhlhy..k«7.  71.  •*.  st,  ISM. 

ham.  afrroPHra  rAuroa^ipajuitniim  a  ti,  ■■■■■ 

Head  3| :  depth  r>;  eye  rery  large,  3  in  head  fspotfcemooe  of  I  tnroa* 
D.  14 ;  A.  31 ;  acales  42.    Phoapboreeeent  spots  atrangod  eaortly  as  m  V 
aasiMdii.    Hody  compressed,  elongate,  with  long  slender  teal     rVal 
short  and  deep;  preopercnlar  margin  little  oblique ;  mawillary  If  «•  It  m 
head.    Hcalea  entire.    Vent  rale  reaching  beyond  vent  nearly  to  ana! 
pectoral**  idiort,  (not  reaching  in  the  type  to  second  third  of  leotraJ* 
Cortes  Jiankn,  near  San   Diego.     Very  clone  to  AT.  aa»aWWft.  !■«!  aavd  u 
have  utiorter  |iectoralM.     If   i«  prol*ably  not  distinct,  a*  m   «■*»  *f  K*r 
KiKcniiiamr'*  tyjtes  examined  \*\   u«.  the  pectoral*  are  a*  i«»i»c   a*    ^    If 
hmmfmhiti.     |t«»thjM»rt<»raU  1  a\  e  l»eeii  partly  digeated.  but  th*  •  '.*>r,»J#r  ?»•■ 
on  l»otli  niil e-«  iraeh  middle  of  dorsal  and  licvond  middle  of  i»i.irala 

f  Mytf-kun  '■»/-.       Ill-  ii  *»!•■  v  \  •-»     V.r>  I  n«  *i.'l    f<rrir    i«    l»^   op«n  ui  N'«ff«  a., 

tralia  and  New  Zealand. 
Myt-  /  *»■■•  ■  !■'••  »■!•«■■',  I  !■. •*«•%»*,  \t  «t   \rnrf  ii  an  ^c<*  till*!,  V-«     "■.  !■•>•    I    •    %+-.  Ir#(« 
f  S»  /•»/«•  '-«  j..,  ••iMnii.,  i   j I      \     I-  »    1  -•  I 

*i».  *14  TOPHI*  4.K%<  ILK   l.utk.n 

Head  .'»:  depih  i;  :  •<%••  mi»;»1!.  alH.ut  I  in  head.  P.  1'.':  A  1'*  •*■*.•"•  i: 
Caudal  «|»oi«»  'J,  v»i\  (  )n*<>  i«i£t-tht-r  ;  |Mi-»trr«»later*l  1.  anal  *|M*t«  *  •  ■  . 
i»  f  TJ.  in  a  nlmhtU  inli'i  nipt*  i|  ««'rir«t;  niipra-anal  «|M>t« '.'.  «til  •r|«a***«>: 
\Uh\\  ulciidt-r.  tti*'  h«  ad  «l««<p.  the  Mioiit  n«it  %ery  blutit  .  |m-«  i-«t»  -  ■! 
erul<*.  !i-a<l»m^  I'rmii  nf  dor«:iI.  i  >|»ei»  Atlantic.  wr»l  l«»  I*  \*  „■  \ 
« I.utkcu.  >iff  »'i«.  «]ftiil*-r 
> .  j«/»  .-     ...•    l     ■ .  >  %    •>;•    . .  \\.  %  .i    ».    .  .  ii,  l«  '.   open  Atlantic 

unknown 

"  T.'ii*  «.•  in  i» »'  ■,  ■     ■•     *-l     '•■       '«•       •■•!.    •_»■    -»»ti     V    4»—*-«tf»i-.    »      •-•;»■■•     i      ,i 
tl  at  «•■■   »*'■■•*■■■  i    "■  •     •      •     '    •       '  •  r       '  i*.  Ik1  :  '••■   >u*1r«4     t   41        T^«  ■  ■  •     •  »       '.  • 

l«l£<(      >'-Ut     •  »  "  I'      •  •     *        ■•fKi         J  — Ci     I'k  itW  ,    U  IvitB      \    .««'«      ft     *      •'      %  ■» 

/<*l«tid       Ifli***  ri--i       i   •.    -.n.-t     Ii.  m    \» ui<r   Ulaar^  ?  «|  4  «'••«■  iw 

rl.wl*  r-  '.■!■  ■    V      -.      *..»•.    |.»»».-;.  lak'i.  f  i  it.     Prffaaia  IvUl  *»»»•  a*4 
lOrauical  « ilL  »*»^- ;  u« 
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8«0.  HYCTOPHUM  BENOITI  (Goccu). 

Head  3i;  depth  4.  D.  12  or  13;  A.  17  or  18;  scales  39  or  40.  Snout 
obtuse  conical ;  eye  large,  nearly  half  head.  Dorsal  inserted  nearly  mid- 
way between  snout  and  root  of  caudal  behind  veutral ;  pectoral  nearly 
reaching  tip  of  ventral.  Mediolateral  spots  2 ;  anterolaterals  2 ;  postero- 
laterals 2,  over  break  in  anal  series ;  anterolaterals  far  apart ;  oaudals 
near  together,  the  last  far  below  end  of  lateral  line ;  a  luminous  plate  on 
caudal  peduncle ;  anal  spots  5  or  6 -f- 6  or  7.  (Goode  &  Bean.)  Mediter- 
ranean to  Norway  and  Greenland.     (Named  for  M.  Benoit.)    (Eu.) 

£*vp*lu$  bemoiti,  Cocco,  Lett,  su  Salmon.,  12,  pi.  n,  fig.  4,  1838,  Messina ;  (sCnthxr,  Cat.,  v, 

408,  1864  ;  Lf  tkkm,  Spolia  Atlantica,  250,  1892. 
Mpctopkwm  Unoiti,  Goods  &  Beam,  Oceanic  Ichthyology,  74, 1896. 

861.  MTCTOPHUH  HT00M1I  (LUtkau). 

Head  3|;  depth  4;  eye  about  2*.  D.  12;  A.  21  or  22;  scales  38  to 
42.  Least  height  of  tail  about  $  of  its  greatest  height.  Snout  very  short, 
the  upper  and  lower  profile  of  the  head  being  similar,  its  length  a  little 
leas  than  i  diameter  of  eye.  Intermaxillary  reaching  as  far  back  as  max- 
illary, nearly  to  angle  of  the  preopercnlum ;  maxillary  expanded  pos- 
teriorly and  concealed  under  large  scales  of  cheek.  Space  between  eye 
and  hinder  edge  of  preoperculum  £  diameter  of  the  eye.  Origin  of  dorsal 
nearer  tip  of  snout  than  root*  of  caudal,  being  over  eleventh  scale  of 
lateral  line,  and  nearly  over  origin  of  ventral ;  base  of  dorsal  f  as  long 
as  head,  length  of  longest  ray  equaling  length  of  head  without  snout; 
ventral  not  quite  reaching  vent;  pectoral  as  long  as  head,  reaching 
to  above  anal  origin ;  anal  origin  nearly  under  end  of  dorsal  base,  the 
length  of  anal  hase  a  little  greater  than  that  of  head ;  caudal  rather 
small  and  forked.  Posterolaterals  2,  over  break  in  superanal  series  and 
far  apart,  the  anterior  one  nearly  over  middle  of  anal  fin,  the  posterior  one 
about  one  scale  in  advance  of  the  vertical  from  the  root  of  the  soft  dorsal ; 
anterolaterals  widely  separated,  the  first  obliquely  in  advance  of  and 
above  the  second,  and  touching  or  upon  the  lateral  line,  the  second  far 
behind  the  root  of  the  ventral  and  over  the  interval  between  the  first 
and  second  post  ventral  photophores;  superanals  7-f-6.  (Goode  &  Bean, 
as  M.  remiger.)  (Named  for  Captain  V.  Hygom,  collector  of  some  of  Dr. 
Lutken's  "  Spoils  of  the  Atlantic")     (Eu.) 

Scopchu  hggomii,  LCtkkx,  Spolia  Atlantica,  Sropelini,  257,  1892,  north  Atlantic. 
Mgctophum  rrmiger,  (Joopr  &  Bban,  Oceanic  Ichthyology,  75,  1895,  western  Atlantic.     (Type, 
No.  43972.     Coll.  Albatross.) 

267.  BENTHOSEMA,  Goode  <fc  Bean. 

BeafJtfxrma,  O00DE  A  Bean,  Oceanic  Ichthyology,  76,  18%,  (mnllrri). 

This  genus  differs  from  Myctophum  in  having  the  maxillary  dilated  at 
tip.  The  dorsal  fin  considerably  Hhorter  than  anal,  but  overlapping  it, 
reaching  to  the  vertical  from  the  middle.  Body  elongate;  caudal 
pedunole  somewhat  stout ;  eyes  large ;  snout  very  short,  with  declivous 
upper  profile ;   maxillaries  considerably  dilated  behind ;   scales  of  the 


ala  J,  In  Mbboriacmul  Use  mllBtswljr  wtth  tt»  IMMhmb;  ••> 
IwulHml  l.nm  luait  IniwlMiif  ink    — yi— hIT  |  M    (9a*4a 

ABmi.)    North  Atlantic,  ooawJacaUj  Ink—  fa>  +— f>  w—ar  fca*n  »f  »»» 
to  Unwind,  more  abundant  amthwarA,  to  ImA  Callaway  •*■*•** 
•Jwnj*  In  totj  deep  water.    (VhmI  far  Otto  Ftteniik  IHkte,  am  aMey 
write*  on  U»  flahee  of  Denmark.)    (■*.) 
Hwillix,  Qatu*,  »j*.  K.t,  lilt,  1TM,  Man—a;  anil  Ian*. 


BU>m     l  miUiri,  Uudh  it  »ii>,  (Wank  Ichtkruluf}.  It,  MM. 

MS.  BK*THnst«.a  IRTTKTI  IUit-1 
Head  31:  deplb  *.  D.  !»;  A.  17.  1'oater..  lateral  ipoi  imh  kml  baa. 
above  laat  part  (if  mill :  entirely  wanting,  the  anal  apota  fore)  1*4  a  — * 
timioiin  Imr,  15  ot  ll>  in  number;  caudal  apota  3.  rloee  tofwtbar :  — aa>  — i 
apota  H,  forming  au  uliliipie  line;  preopercular  margin  alaaoa*  eatliaa] 
Ilody  atual,  abort,  the  caudal  pednnele  not  alender,  ibe  ■— M  M  ffpn- 
iiiK  bey uiul  dun  ;  eye  moderate ;  doreaJ   flu   high.      lH'«  Strata,  1>«mb- 

laud.    (LiitkeD.) 

On-prf..  ^-,1^...  Lf  Tit.,  >i-  It*  Mluika.  ft»(*Uai,  J».  Itej,  Davla  Strait*. 
268.   DASYSCOPELUS.  (iUntbar. 

Dorsal  anil  anal  line  tuuchiuic  the  aarne  vnrtteeJ,  Nil  Dot  n  i  attaaayamg 
Scale*  ban),  persistent,  ctenoid,  ttioae  of  lateral  hue  moot.  MbuaW  laa. 
terminal  mt;  Win*  aiti]i>M-  iloraal.  Ilody  elevatad, •oaaawhal  e  aiir— nl : 
eaadal  pftliui(-lr  rallin  .lender:  Inmlnom  acalea  on  the  bach  of  lW  ea*> 
dal  peduncle.  Arrangemeul  "f  photophorea  moth  an 
Specie*  few :  remarkable  fur  the  linn,  rough  koala*.  I *a«n,  rangb ; 
la*.-  Scope  Ian  ie  an  old  tiatxe  of  Borne  large-eyed  Sab,  flues  «Hh,,W 
a.  J>*ta*b*aa*J,  mil  ipju  I:  i"  I*;  mij*»*b«1  if-ou  laaa  (attaavwawa.  una 
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864.  DA8Y8COPELC8  SPIN  OS  U8  (Stetndachner). 

Head  4  to  4t;  depth  4  to  4*.  D.  13;  A.  19;  scales  40-9.  Body  short, 
the  snout  very  short ;  eye  large ;  scales  ctenoid ;  caudal  spots  2 ;  ventral 
spots  more  than  4;  posterolateral  spot  single;  supra-anal  spots  3,  forming 
an  oblique  series ;  anal  spots  12  to  14 ;  preopercular  margin  almost  vertical. 
Open  seas,  known  from  the  mid- Atlantic,  Hawaiian  Islands,  etc.  (Lut- 
ken.)    ($pi*08us,  spinous.) 

Seopelm*  apinomu,  Steindachnkr,  Sitzgber.  Ichth.  Notiz.,  v,  11,  1867,  China;  LOtken,  Spoil* 
Atlantic*,  Scopelini,  19, 1892. 

369.  TARLETONBEANIA,  Eigenmann  &  Eigenmann. 

Tmritkmbtmia,  Eiokmmann  A  Eiqenm akk,  Proc.  Gal.  Ac.  Sci.,  iv,  1890,  7  (tenua). 

This  genus  is  close  to  Myctophum,  differing  chiefly  in  the  entire  absence 
of  the  lateral  line.  (Named  for  Dr.  Tarleton  Hoffman  Bean,  Ichthyologist 
of  the  United  States  National  Museum,  who  has  written  largely  on  deep- 
sea  fishes  and  on  the  fishes  of  the  eastern  Pacific.) 

«.  Yentral  outline  more  arched  than  the  dorsal;  rentrals  short,  not  reaching  halfway  to  Tent. 

CRKNULARIS,  865. 

4M.  Ventral  and  dorsal  outlines  about  equally  arched;  rentrals  reaching  halfway  to  seventh 
anal  ray.  tenuis,  8G6. 

86*.  TABLETONBBANIA  CBENULABIS  (Jordan  A  Gilbert). 

Head  3f ;  depth  4£.  Eye  large,  3£  in  head.  D.  about  12;  A.  about 
16;  scales  about  45.  Caudal  spots  probably  2,  making  with  the  anal 
and  postlateral  spots  a  series  of  21 ;  6  ventral  spots.  Body  much  com- 
pressed, bluntly  convex  anteriorly,  tapering  behind.  Caudal  peduncle 
long  and  very  Blender ;  ventral  outline  more  arched  than  dorsal.  Head 
short  and  high,  the  snout  very  blunt.  Scales  of  sides  crenulate,  those  of 
back  with  acute  orenations,  but  no  spines;  no  lateral  line.  Origin  of 
dorsal  nearer  snout  than  base  of  caudal ;  caudal  peduncle  with  2  or  3 
spinules  (ezserted  tips  of  vertebral  processes);  ventrals  reaching  not 
halfway  to  vent ;  pectorals  to  base  of  ventrals.  Color  dark  steel-blue. 
Santa  Barbara  Channel ;  coast  of  Washington ;  two  small  specimens 
known,  one  from  the  stomach  of  an  albacore,  the  other  blown  on  a  vessel 
during  a  storm,     (crenularis,  slightly  scalloped.) 

Sfyctopinn*  crauUare,  Jordan  A  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1880,  274,  Santa  Barbara. 

(Type,  No.  27402.    Coll.  Jordan  A  Gilbert.)    Jordan  A  Gilbert,  Synopsis,  282,  1883. 
Mfctophum procellarum  (Bean  MS.)  Jordan,  /.  c,  457,  off  Straits  of  Fuca. 

866.  TABLETONBEANIA  TEN  IT  A,  Eigonmann  A  Eigenmann. 

Head  3f ;  depth  4|.  D.  12 ;  A.  17.  Caudal  spots  probably  2,  making 
a  series  of  16  with  the  anal  spots ;  6  ventral  spots ;  a  posterolateral 
spot;  3  supra-anal  spots  in  an  oblique  series;  5  thoracic  spots.  Body 
moderately  deep,  greatly  compressed,  the  caudal  peduncle  very  slender, 
its  depth  4i  in  greatest  depth  of  body  ;  ventral  and  dorsal  outlines  equally 
arched.  Preopercular  margin  nearly  vertical,  the  head  formed  as  in 
Jf.  humboldti.  No  lateral  line  ;  scales  of  sides  much  larger  than  those  of 
back  or  belly;  smaller  scales  denticulate,  larger  creuulate.  Origin  of 
dorsal  midway  between  tip  of  snout  and  base  of  caudal ;   anal  larger 


Jordan  and  Evermann. — Fishes  of  North  America.        577 


8*7.  HAVBOLKU8  PKNlf  ANTI  (Walbaum). 

3i ;  depth  4.  D.  11  or  12 ;  A.  11  + 18,  the  last  rays  very  fine  and 
not  easily  counted.  Luminous  spots  occurring  as  impressions  on  the 
•kin,  not  sitting  on  black  globular  bodies ;  twelve  pairs  of  luminous 
spots  along  belly  before  vent  rale ;  9  in  an  upper  series  between  pectorals 
and  ventral  ,  this  series  not  continued  backward ;  series  from  vent  to 
caudal  1-f  14  +  8=23,  with  slight  interruptions,  the  last  spots  close 
together;  along  shoulder  girdle  and  isthmus  7;  7  about  gill  opening;  1 
before  eye  and  2  behind  it.  Front  of  dorsal  considerably  nearer  base  of 
caudal  than  tip  of  snout,  its  last  ray  over  origin  of  anal.  Length 
7\  inches.  (Lutken  ;  Gunther.)  Open  seas,  widely  distributed,  occasion- 
ally taken  off  the  New  England  Coast.  (Nahant,  Provincetown,  Woods 
Holl,  etc.)  (Named  for  Thomas  Pennant,  author  of  early  works  on 
Arctic  Zoology  and  on  the  fishes  of  England.)    (En.) 


prnmamti,  Walbaum,  Artodi  Plac.,  47, 1792,  England;  after  "Sheppy  Argentine "  of 
Pennant. 

bortalU,  Nilsson,  Obeerv.  Zool.,  9,  1836,  Norway. 

Mmmvtiem  amtthfrtmo-punctahu^  Cocco,  Lett.  su.  Salmon.,  161,  1838,  coast  of  Italy. 

Beofttmt  mamrolicii  Ctwiaa  A  Valenciennes,  Hist.  Nat.  Poles.,  xxu,  439, 1849;  after  Goooo. 

Mmm-oHcui  mfiflm,  Kr'oyrr,  Danmark'ft  Flske,  in,  113,  1838,  Denmark. 

Scop**  kmmboldti.  Da  Kat,  N.  T.  Fauna:  Fishes,  246, 1842. 

Mamroliau  boreal*  and  amelhytino^punctat**,  Of  ntukr,  Cat.,  v,  389,  390,  1864. 

Mamrolic**  penmmti,  Storer,  Hist.   Fishes  Hass.,  328,  1867;  not  of  Cuvier;   LCtken,  Spoil* 

Atlantic*,  ii,  47, 1892;  Liluerjoro,  Sveriges  Flskar,  yi,  10,  1889. 
Mmmrolicusbonalu,  Jordan  &  Gilbert,  Synopsis,  284,  1883. 

271.  V1NCIGUERRIA,  Jordan  <fc  Evermann. 

Vimcigmerrut,  Jordan  A  Eyerhann,  new  genus,  (atUnuata). 

This  genus  is  close  to  Maurolicut,  from  which  it  differs,  according  to 
Lutken,  chiefly  in  the  character  of  its  luminous  spots  which  are  pearl- 
like and  placed  on  black  globular  bodies.  Anal  short,  of  14  rays. 
(Named  for  Dr.  Decio  Vinoiguerra,  director  of  the  Acquario  Romano,  and 
one  of  the  most  active  and  scholarly  of  the  naturalists  of  Italy.) 

868.  YINCIGUEBBIa  ATTENUATA  (Cocco). 

Head  31;  depth  6.  D.  12 ;  A.  14.  Last  ray  of  dorsal  just  behind  ver- 
tical from  origin  of  anal.  Luminous  spots  slightly  prominent,  "  appear- 
ing as  convex  pearls,  each  sitting  on  a  black  globular  body ; "  twelve  to 
14  pairs  of  spots  between  front  of  anal  and  base  of  caudal ;  upper  row 
from  gill  opening  to  ventrals  with  12,  11  between  ventrals  and  anal; 
from  tip  of  isthmus  to  anal,  7 -f  16  +  10  —  33  spots.  Length  2  inohes. 
Open  Atlantic,  west  to  the  Bahamas;  in  deep  water.  (Lutken,  etc.) 
(attenuatus,  slender.)    (Eu.) 

Maurolicma  attenuate  Cocoo,  Lett.  su.  Salmon.,  33,  1838,   coast  of  Italy;  GUnther,  Gat,  v, 

390, 1864;  LOtesn,  8polia  Atlantic*,  11,  271,  1892. 
SoopduM  Umoni,  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  xxu,  440, 1849;  after  Cocco. 

272.  VALENCIENNELLUS,  Jordan  &  Evermann. 

Yalemciemnett**,  Jordan  A  Evermann,  new  genus,  {tripunctulatus). 

This  genus  is  close  to  Maurolicus  but  with  the  dorsal  fin  farther  back, 
opposite  anal,  its  first  ray  nearly  over  front  of  anal.    Photophores  above 
f.  n.  a. 38 


Fa  wily  IJUtVn.  CBADUODOnUML 

Body  more  or  law  elongate,  MVMtd  with  thin  wmimtum  ana* 
time*  naked;  photopboraa  preaaat.  Montk  larga,  Um  last*  t 
•lie;    maxillary  entering  margin  of  tippet  Jaw.     Ma  pM 


interuperclo  rudimentary;  frill  vP*ninjc»  wide.  Dorsal  and  aaal  aaana 
o t  large.  Deep-"* .tirtim of  rmtber  Hull  also  bat  vonwunw  katati*.  em 
7  genera  unci  about  20  (pMiea  known. 


373    GONOSTOMA,  KafliMa<,n«. 

Hotly  elongate,  mmralu!  compreeard.  and   probably  all  asaceaa 
tided  witb  very  Urge,  thin,  eaducoua  eeajen;  loa-ar   para  with  a 
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of  luminous  spots.  Head  conical ;  cleft  of  month  very  wide,  oblique, 
extending  behind  eye,  the  lower  jaw  strongly  projecting ;  maxillary  long 
and  slender,  sickle-shaped,  closely  connected  with  the  short  p  rem  axil- 
lary ;  upper  jaw  with  a  single  series  of  rather  large,  sharp,  close-set  teeth, 
about  every  fourth  one  more  or  less  longer  than  the  rest,  and  directed 
•lightly  outward;  lower  jaw  with  similar  teeth,  subequal,  directed  for- 
ward, with  a  few  canines  in  front ;  no  teeth  on  vomer.  Eye  small.  Gill 
openings  very  wide,  the  membranes  free  from  the  isthmus.  Gill  rakers 
numerous,  long,  and  slender.  Pseudobrancbia  none;  branch  ioste  gals 
about  9.  No  air  bladder.  Dorsal  and  anal  well  developed,  inserted 
opposite  each  other,  the  anal  the  longer ;  adipose  fin  small ;  caudal 
forked,  its  peduncle  long  and  slender.  Deep-sea  fishes  of  small  size. 
(ywia,  angle;  orbfia,  mouth.) 

«.  Anal  rays  about  30.  denudatum,  870. 

mm.  Anal  rays  about  20.  brkvidkni,  871. 

870.  GONOSTOHA  DEXUDATUM,  Kafineeque. 

Head  4 ;  depth  5*.  D.  14  or  15 ;  A.  30  or  31 ;  P.  11  or  12 ;  V.  8 ;  scales 
36.  Jaws  heterodont,  the  intermaxillary  being  armed  with  2,  the 
maxillary  with  about  12  large,  distinct  teeth,  the  spaces  between  them 
being  filled  with  very  small  teeth ;  lower  jaw  similarly  armed  with  10  or 
11  large  teeth.  Entire  cheek  covered  by  the  enormously  enlarged  infra- 
orbital.    (Gunther.) 

This  species  is  oommon  in  the  Mediterranean  and  the  neighboring  parts 
of  the  Atlantic,  especially  off  Madeira.  In  1881,  it  was  trawled  by  the 
Fish  Hawk  off  the  New  England  Coast.  It  was  also  obtained  by  the  Alba- 
trot*,  at  station  2665,  in  263  fathoms, and  by  the  French  expedition,  in 
590  fathoms,  off  the  coast  of  Morocco,  and  off  the  Cape  Verdes,  in  230-290 
fathoms.     (Goode  &  Bean.)     (denudatus,  made  naked.)     (Eu.) 

GomMlomadewudata,  Rafineaqitk,  Indice  Ittiol.  Sicil.,  66, 1810,  Palermo;  Goode  &  Dean,  Oceanic 

Ichthyology,  38,  flg.  116,  1896. 
Ga$UropelecH»  acantkuru*,  Cocro,  Giorn.  Sc.  Lit.,  No.  77,  1829,  Italy. 
Q<mottomu»  acutUhtnu,  Cocco,  Lett.  mi.  Salmon.,  1838. 

871.  GONOSTOMA  BBEVIDENS,  Kner  A  Steindachner. 

Head  4 ;  depth  6.  D.  13  or  14 ;  A.  18  or  19 ;  V.  7.  Body  elongate,  com 
pressed.  Eye  equal  to  snout,  and  about  J  length  of  head ;  interorbital 
space  about  f  diameter  of  eye.  Mouth  opening  large,  oblique,  lower  jaw 
projecting;  upper  jaw  reaching  back  to  the  angle  of  the  preoperculum, 
and  convex  on  its  lower  edge.  Intermaxillary,  maxillary,  and  mandible 
provided.with  a  single  row  of  sharp  teeth,  unequal  in  size  ;  tongue  tooth- 
lees  ;  two  stronger  teeth  near  the  symphysis  of  the  lower  jaw ;  on  the 
palatines,  and  possibly  upon  the  pterygoids,  a  few  small,  sharp-pointed 
teeth.  Gill  opening  very  wide  ;  12  short  branchiostegals,  a  luminous  dot 
at  the  base  of  each  of  the  8  anterior  ones ;  no  pseudobranchiw ;  gill 
lamina?  large.  Probably  the  lower  pharyngeal  bones  covered  with  teeth 
similar  to  those  in  the  jaws  but  in  several  rows.  The  dorsal  has  its 
origin  nearly  midway  between  the  ventral  and  the  anal,  and  is  composed 
of   13    or    14  rays ;    adipose    fin    thread-like ;    ventral  in  front  of  the 


580  Bulletin  47, 1/mHtd  Stain  M 


middle  of  the  body  (not  behind,  m  attend  by 

to  toe  rent ;  anal  with  from  17  to  It  mja, 

4  rays  of  the  do  real,  and  the  fin  atmtlnr  In  taiga*  to  Ike 

oaodal  equal  In  length  to  that  of  the  bond  from  on* 

and  strongly  forked ;  pectoral  email,  pointed,  and 

the  oaodal.    The  thin,  eadneona  eoalos  with  whfteb  the  body  la 

exhibit  no  radiating  lines,  but  hare  simple. 

On  either  aide  2  longitudinal  rowa  of  i 

epote,  anrronnded  with  blank  pigment ;  the  lower 

the  belly  begina  near  the  throat  and  node  at  the  erigt*  of  taw 

the  epaee  from  the  pectoral  to  the  ventral  are  Iff  eewte ;  be 

ventral  and  the  anal  11 ;  the  opper  row  eoeunaweae  with  3 

upon  the  suboperealom,  and  eontinaea  bank  to  taw 

gray ;  the  back  and  belly  silvery ;  all  the  Ana  whitmb, 

8peeimena  taken  by  the  Blmki  from  off  Grenada  in 
in  the  old  Bahama  Channel  in  000  fathoms,  and  off  BeaaJa  en  eft* 
the  original  type  from  the  open  Atlantie.    (OowJe  •%  Ban*-)    < 
abort;  dm«f  tooth.) 

InvMrM,  Run  A  er«*»Arma,  am*,  aeai.  i 
Atlantic;  Ooopi  k  B*ak,  urvaak  frwtayil^j.  M,  US*. 


274.  BON  APARTIA,  Uoode  * 

Ooom  A  Mu».  Onuk  Ireikyotagy.  lot,  l«a\  jt   Hit 

Body  oblong,  compressed,  slender  behind,  as  in  (it 
with  large  cycloid  scales,  nearly  ei|nal  in  olio.    A  eontinoooe  row  *f  ^w 
tophorea  on  either  side  of  the  ventral  line  opon  the  Iowmi  row  #.f  •*•**■ 
extending  from  the  anterior  part  of  the  lower  Jaw  to  tb*  etir**v  •?  if 
the  l>a*e  of  the  anal ;  other*  u|kji»  the  caadal  pedaurle      Head  moeh  **«■• 
pressed,  rleft  of  mouth  very  wide.     Premeiillary  short:  nxaniUr*  *  -.( 
carved,  forming  the  entire  margin  of  the  upper  jaw,  eite&diox  t..  tut 
an  git*  tif  the  |>riHi|H*rcultim.     .lawn  armed  with  a  single  sen**  of  t«»i  i«-< 
ntiuieroini,  aneular  teeth,  uniform  111  si/©:  ruinate  leefb  t*n  the  pa-at  1— 
ami  pterygoid*.    Eye  moderate.    1'ectoral  and  central  6ns  sanal.     *l.r**. 
fln  on  the  himler  half  of  the  liody,  opposite  th«  anterior  taction  «,f  tw 
aual;  adipone  tin  alim-ut:    anal   much    longer  and   higher   thar.   4 -r«a 
caudal     .prtihalily  »   siihtriiiirate.      (Jill   o|ieuiug  exceedingly    *  ..i#     ii* 
branchial  a|M>rture*e\  tending  nearly  to  the  tlormal  line  on  either  •  «i*   a&4 
extending  for  w  aid  aUo  to  t he  fiymphysis  of  the  lower  jaw.     iiui  rakrrv 
very   long.     1  NiiikhI   tor  <'harlen  Lucien   Ikmaparte,  Prince  of  1  »=..&* 
177.VlK|ii,  ••  i» hoiH*  admirable  work  ii|»on  the  fiiibee  of  Italy,  on*  *>f  :i« 
mont    rwntiul    of   the   older   works    in    the    ichthyologist "•    lit-fmn     -• 
full  in  itttdifc  11*11  ion  of  the  ti«hen  allied  to  the  one  now  under  di«rat***e>  ' 

Head  :<•  :  depth  4s  e\e  :•.  I>  '„*n:  A.  :*»:  soalea  46.  Iludy  eiot^ate. 
compretfi«d.  K\e  alniiit  e<|iial  to  Mioiit ;  width  of  mterorhi»al  sr**r»  ^w» 
than  eve.  Mouth  large,  oblique*,  the  lower  jaw  slightly  prwjertiiic  ■  »pf^» 
jaw  reaching  hack  to  auglc  of  the  preoperele,  and  convex  on  iu  W**f 
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edge  between  the  verticals  from  the  anterior  and  posterior  margins  of  the 
eye.  Preopercle  extending  backward  in  a  sharp  angle.  Origin  of  dorsal 
fin  equidistant  from  root  of  ventral  and  the  axil  of  posterior  anal  ray, 
and  in  vertical  from  fourth  or  fifth  anal  ray ;  greatest  height  of  dorsal 
about  equal  to  its  base ;  origin  of  anal  equidistant  from  the  posterior 
margin  of  the  orbit  and  base  of  middle  caudal  rays,  its  anterior  third 
greatly  prolonged,  falcate  in  form;  length  of  the  longest  or  third  ray 
about  equal  to  length  of  base  of  fin ;  posteriorly  to  end  of  dorsal  the 
fin  is  low ;  pectorals  and  ventrals  short  and  feeble ;  ventrals  inserted 
about  midway  between  tip  of  snout  and  root  of  caudal  fin.  A  single  row 
of  rather  conspicuous  phosphorescent  spots  from  the  lower  jaw,  beneath 
tho  eye,  to  end  of  anal  on  either  side,  these  dots  being  heavily  margined 
and  with  black  above ;  12  of  these  between  branchial  opening  and  the 
origin  of  ventral,  5  between  ventral  and  anal,  16  in  the  anal  series,  and 
2  upon  caudal  peduncle,  1  at  origin  of  lower  caudal  rays,  the  other  in 
vertical  above'  it  and  about  \  of  the  distance  from  the  dorsal  outline ; 
a  aeries  of  vertical,  elongated  spots,  apparently  phosphorescent,  upon 
either  side  of  the  lower  jaw,  giving  it  a  pectinate  appearance.  Color 
brownish  gray  ;  the  head  with  silvery  reflections. 

The  types  of  this  species  are  two  specimens,  about  1  and  2  inches  long 
respectively,  obtained  by  the  steamer  Albatroa  from  station  2642,  at  a 
depth  of  217  fathoms,     (nqdafourot,  having  rudder-like  fins.) 

Homaparim  perfoliate  Goodk  A  Bean,  Oceanic  Ichthyology,  102,  flg.  120,  1896,  Gulf  Stream,  at 
aS°  «/  30"  N. ,  79°  58'  W.    (Type,  No.  44337.    Coll.  Albatroas.) 

275.  CYCLOTHONE,  Goode  &  Bean. 

QpefaOoac,  Goodk  *  Bean,  Bnll.  Mus.  Comp.  Zotfl.,  x,  No.  6,  1883,  221,  (hue*). 

Bigmop^  GliX,Proc.  U.  8.  Nit.  Mai.,  1883,  256,  (*igmaticu$). 

Heodnma,  Vaillaxt,  Exp.  Scient.  TraTailleur  et  Talisman,  86,  1888,  (baikyphilum). 

Body  elongate,  somewhat  compressed,  apparently  devoid  of  scales; 
lower  parts  with  inconspicuous  series  of  luminous  spots,  with  the  latter 
arranged  approximately  as  in  Gonostoma,  but  usually  much  less  conspic- 
uous. Head  conical,  compressed;  cleft  of  mouth  very  wide,  oblique, 
extending  behind  the  eye;  the  lower  jaw  strongly  projecting.  Maxil- 
lary long  and  slender,  sickle-shaped ;  somewhat  dilated  posteriorly,  but 
covering  only  an  inconsiderable  portion  of  the  cheek.  Upper  jaw  with 
a  single  series  of  needle-like  teeth,  some  of  which  are  enlarged;  lower 
jaw  with  similar  teeth,  and  in  some  species  with  a  few  canines  in  front; 
teeth  on  vomer  sometimes  in  patches,  sometimes  reduced  to  a  single  pair 
of  fangs;  palatine  and  pterygoid  teeth  present  or  absent.  Eye  moderate, 
not  conspicuous.  Gill  opening  very  wide,  the  membranes  free  from 
isthmus;  gill  rakers  numerous,  long  and  slender.  Pseudobranchias  none. 
No  air  bladder.  Dorsal  and  anal  moderate,  opposite,  the  latter  much  the 
longer;  adipose  fin  sometimes  present.     (kvkXos,  round;  btibvj),  veil.) 

Ctciothonk: 
«.  Anal  rayt  18  to  22. 

b.  Body  not  greatly  elongate,  tho  depth  7  to  8  in  length.  micropon,  873. 

bb.  Body  elongate,  the  depth  11  in  length.  bathypuila,  874. 

SlOMon  (fftyMo,  the  letter  b;  w^»  appearance): 
ma.  Anal  ray*  27  to  30 ;  depth  7  in  length.  eloxqata,  876. 


f/ow  600  to  3,900  fi 

the  Atlantic  bjr  tba  Alhatreu  a*4  th*  J 

deep  water  along!  he  Paaifio  Co—  tf rom  Orea^  tolawOa^aaagaa,    laaW* 

U  every  whet*  one  of  the  moat  widely  lUpttttwfd— J  e——  el  all  4b*. 

tea  flabea.     "  Although  many  hundred*  of  tpooltooaa  an  Ib  IW  Xatawei 

Mnaenm,  the  upecira  i*  ao  exceedingly  delioata  and  hard  to  fiiini  U*t 

Dot  one  of  tln-m  given  satisfactory  opportnnlty  far  elady."    lUeedrA 

Bean.)    («-.imi,  email;  4*»ir,  tooth.) 

Dr„»~i  -i™d«,  araraw,  .«•>•>  -M  in  x*i  mm  ,  ti.  im,  Its,  a. 

aV  *,  ten,  txl 

frsilli  ■!■-■»-*■■■.  Ifcwa  a  IU...  i  Mull  U\,a.,-l0t,.tm,,tt    114,  IBM 

»;«.  ( i<  umroxl  airMTPanj  <T*in*M> 
Head  14;  depth  II.  I>.  12  or  13;  A.  21  or  23;  V.  7;  P.  10;  a 
legal*  13.  I  tody  elongate,  emnpraaaad  ;  tent  and-sj  boaaraeai  top  af 
auout  ami  end  of  randal  raya.  Kye  moderate,  ita  dtaaaaaaf  •aaaJ  te  baa* 
length  ofehnnt,  and  al«o  to  the  width  of  infrorbitaJ  ww»  :  |  baaed 
far  forward,  so  thai  the  snout  i«  very  abort,  i  length  of  head  Cleft  W 
nionili  eipeedingly  wide,  obli<tne.  Maxillary  eoaaewbal  dilated,  Wl  Ml 
covering  any  considerable  purl  inn  of  tba  cheek,  Ita  tip  separata— 1  h*e 
the  angle  of  the  operculum  by  a  duunn  greater  than  taw  diaiilir  ef 
the  eye.  l.-.-i  !i  of  premaiillarii-a  imulerate  in  eiie  ;  upon  buiiI  una  aakf 
mandible  larger,  roniral,  separated  by  moderate  interval*,  which  ax*  tlasd 
with  smaller  teeth;  t**i  li  aleo  on  palatine*,  pterygoid*,  bad  thaij  a 
grain.  Opercular  hnuea  Tory  thin.  OH^u  of  dattal  *od  ual  1h  •**» 
•it*,    immeiliately    bekiod    vent,  the    anal    Bora  tba*    twiae    aa    lsasj 
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»s  the  dorsal  and  reaching  nearly  to  the  tail,  which  is  forked;  adipose 
dorsal  small ;  pectoral  and  ventral  composed  of  weak  rays,  the  origin  of 
the  latter  nearly  midway  from  base  of  pectoral  to  vent,  and  tips  of 
longest  rays  reaching  to  vent.  Branchial  arches  4,  long  and  slender; 
very  elongate  gill  rakers,  10  -f-  15  in  number,  the  longest  twice  as  long  as 
eye.    Velvety  black,  with  a  number  of  luminous  spots. 

This  species  was  obtained  by  the  French  explorers  at  depths  of  710 
to  1,290  fathoms  in  the  Qulf  of  Gasoony  and  off  the  Azores.  It  has  since 
been  found  in  considerable  numbers  in  the  western  Atlantic  by  the 
Albatross.    (Goode  &  Bean.)    (paOv? ,  deep ;  QiXtu,  to  love.)    (Eu.) 

Jf— rtftia  6a£afpJU/«m,  Vaillant,  La  Nature,  1864,  184;  name  and  rough  figure  only. 
OfetoAome  tatafpOo,  Yaillant,  Trarailleur  ct  Talisman,  96,  pi.  8,  figs.  1,  la,  1888,  Qulf  of 
Gascony;  Azores;  Goods  &  Bkan,  Oceanic  Ichthyology,  100,  fig.  118,  1896. 

Subgenus  SIGMOPS,  Gill. 
876.  CTCLOTHONE  ELONGATA  (GUnther). 

Head  4i;  depth  7.  D.  13;  A.  27  to  30;  P.  11;  V.  7.  Vent  midway 
between  root  of  caudal  fin  and  eye.  Eye  moderate,  I  of  snout,  about  i 
length  of  head,  its  diameter  less  than  width  of  interorbital  space.  Mouth 
exceedingly  wide,  maxillary  extending  to  the  posterior  angle  of  the 
operculum,  with  a  number  of  large  teeth  at  considerable  distances,  with 
interspaces  filled  with  smaller  teeth ;  intermaxillary  with  2,  and  mandible 
with  about  10,  large  teeth.  Infraorbital  bone  dilated,  covering  only  about 
i  of  cheek;  opercular  bones  thin.  Gill  laminse  short;  gill  rakers  long; 
branchiostegals  11,  very  short.  Dorsal  fin  inserted  a  little  behind  the  ver- 
tical from  vent,  its  greatest  height  exceeding  that  of  the  body  at  the  point 
of  its  origin ;  anal  fin  directly  under  the  dorsal,  much  longer,  extending 
nearly  to  root  of  caudal,  highest  in  front;  pectoral  narrow,  slender, 
placed  low,  its  length  f  that  of  the  head ;  distance  of  ventral  from  vent 
contained  i  in  its  distance  from  pectoral.  Scales  have  apparently  been 
present,  on  a  part  at  least,  of  the  body,  namely,  the  tail  and  ventral 
line.  Luminous  organs  very  pink,  with  silvery  margins,  in  two  rows  on 
either  side  of  the  abdomen.     Color  black. 

This  species  was  obtained  by  the  Challenger  south  of  New  Guinea,  in 
800  fathoms,  and  off  Banda,  in  360  fathoms.  It  has  been  found  in  consider- 
able numbers  in  the  deep  waters  off  the  American  Coast  by  both  the  Blake 
and  the  Challenger,  by  the  Investigator  in  the  Indian  Oeean,  and  by  the 
AlbatroHs  in  the  Gulf  Stream  at  station  2039  in  2,361  fathoms.     (Goode  & 

Bean.)     {elongat ti«,  elongate.) 

Gcmotiuma  eUmgnium,  GrxriiKR,  Ann.  and  Mag.  Nat.  Hist.,  n,  1878,187,  New  Guinea  ;  Banda. 

Bigmop*  ttupnatictu,*  Gill,  Proc.  U.  S.  Nat.  Mug.,  vi,  1883,  266,  Gulf  Stream,  in 38°  19* 26"  N., 

68°  ao'  20"  W.     (Type,  No.  33291.     Coll.  Albatross.) 
Cydothone  tlongaUi,  Goode  &  Bkan,  Oceanic  Ichthyology,  101,  fig.  119,  1895. 

276.  YARRELLA,  Goode  &  Bean. 

TarrcUa,  Goodk  &  Bkan,  Oceanic  Ichthyology,  103,  1895,  (black/ttrdt). 

Body  elongate,  compressed,  covered  with  rather  large,  thin,  deciduous 
scales;  the  lower  parts  with  luminous  spots.     Head  conical,  compressed; 


•  The  type  oTSigmoj*  ttigmatku*  is  an  imperfect  individual,  from  which  the  luminous  spot*  had 
been  rubbed  off  before  it  was  examined. — Goode  if  Bean. 
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bat  ossified ;  lower  jaw  projecting,  the  snout  much  shorter  than  eye ; 
month  extremely  wide,  the  cleft  reaching  mnch  beyond  eye ;  premaxil- 
laries  with  4  long,  fang-like  canines  on  each  side;  mandible  with  pointed, 
wide-set  teeth,  the  anterior  ones  excessively  long ;  none  of  these  large 
teeth  received  within  the  month ;  maxillaries  with  fine  teeth ;  palatine 
with  a  single  series  of  small  pointed  teeth ;  no  teeth  on  the  tongue. 
Operele  very  narrow,  the  interopercle  rudimentary.  Eye  moderate. 
Pectorals  moderate;  ventrals  large;  dorsal  fin  high,  placed  anteriorly, 
well  in  front  of  the  ventrals;  adipose  fin  moderate,  sometimes  fimbriate, 
opposite  the  low,  short  anal ;  caudal  moderate,  forked.  Gill  openings 
very  wide ;  no  gill  rakers.  Branch  ioategals  numerous ;  no  pseudobran- 
ehie.  Deep-sea  fishes  of  voracious  habits ;  two  species  known.  (xafauK, 
exserted ;  64ot>c,  tooth. ) 

a.  Head  7  in  length;  Atlantic  species,  sloanei,  877. 

««.  Head  6  in  length.    Pacific  species.  macouni,  878. 

877.  CHAULIODU8  SLOAN  EI,  Bloch  k  Schneider. 

Head  7;  depth  7.  B.  17;  D.  6;  A.  12;  V.  7;  scales  56  (65  in  a  figure 
published  by  Agassiz  in  Cruise  of  the  Blake).  Dorsal  not  far  backward, 
its  distance  from  occiput  less  than  length  of  head,  its  first  ray  produced 
in  a  long  filament  nearly  i  length  of  body ;  pectoral  fins  short ;  ventral 
fins  long,  longer  than  head,  and  much  longer  than  pectorals.  About  30 
luminous  dots  in  a  series  from  the  chin  to  tho  ventrals.  Scales  of  the 
body  subhexagonal.  Head  nearly  as  deep  as  long.  Greenish  above ;  sides 
silvery;  belly  blackish.  Length  12  inches.  (Gunther.)  Mediterranean 
and  deep  waters  of  the  Atlantic  ;  a  specimen  found  in  the  stomach  of  a 
cod  on  George's  Banks ;  and  elsewhere  in  deep  water;  also  in  the  Medi- 
terranean. (Named  for  Hans  Sloane,  an  early  naturalist  and  traveler, 
who  wrote  on  the  animals  of  Jamaica.)     (Eu.) 

ChamlioduM  doanei,  Bloch  k  Schneider,  Syst.  Ichth.,  430, 1801,  Atlantic;  after  Vipera  Marina  of 

Catesry;  Of  hthrr,  Cat.,  v,  392,  1864;  Jordan  k  Gilbert,  8yno|*i§,  285,  1883. 
Ckamliod u»  tetmohu,  Bloch  k  Schneider,  8y«t.  Ichth.,  pi.  86;  same  type. 
A»  domia*,  Shaw,  Gen.  Zoiil.,  v,  120,  1804;  after  Catesry. 
ChamlioduM  tckneideri,  Risso,  Europe  Merit!.,  ill,  442,  1826,  Nice. 

878.  CHAl  LIOD18  MACOUNI,  Bean. 

Head  6;  eye  4$;  snout  44.  D.  6;  A.  11;  V.  7;  P.  13;  scales  56.  Longest 
fang  in  mandible  nearly  half  head.  Dorsal  beginning  over  seventh  row 
of  scales,  its  first  ray  34  to  4 £  in  body,  its  base  3  in  head  ;  base  of  adipose 
dorsal  f  that  of  anal,  which  is  more  than  half  head;  ventral  5  in  body, 
inserted  under  seventeenth  scale  of  lateral  line.  Coast  of  California  to 
British  Columbia,  in  deep  water ;  the  type  taken  off  Queen  Charlotte 
Islands,  in  876  fathoms ;  about  4  specimens  known ;  close  to  C.  sloanei, 
the  head  a  little  longer,  the  scales  perhaps  larger;  probably  not  distinct. 
(Named  for  Prof.  John  C.  Macoun,  of  the  Geological  Survey  of  Canada.) 

ChamlioduM  macouni,  Bean,  Pror.  C.  S.  Nat.  Mus.,  1890,  41,  off  Queen  Charlotte  Islands,  at 
Albatross  Station  aSoo,  at  51°  33'  N.,  1300  34'  W.    (Typer  No.  45372.    Coll.  Albatross.) 


•  attUluKlMKupMolitwlowar*.    Snail  labaaaf  tawttoapMBi  * 
able  tot  their  atronf  taath,  tha  low**  >w  awk  atamajv  lta«  aa  Jh 
aaMMa;  4  apaolaa  known.     (i^»,M»(ituM)i  Mb,t*<M.) 

Il  ft  ll|  A.  14.  an«i 

U.   II.  IT;  A.  IT.  ■■in,' 

■a.  BmiWI  ink  ira(.r ihu  mi;  Mnrrf anal  h  itann  tt    1M.1I  n>t  ha 

NIB.  HTWSBTIB  INn  »*  fc«*— 
Head  41:  depth:".} ;  eye 4|.  IJ.  17;  A.  14 ;  V. 30  +  ttslfc  MftMl 
■tout,  drcpeat  at  the  nape.  Barbel  a  little  lungar  tbu  ■■■<,  I** 
beguiling  junt  U-IiidiI  liaae  cif  ventral*,  iu  la*t  raj  oonudaraUj  hafc 
rent  ami  nearly  u\rt  tint  of  mill ;  pectoral  not  reacting  Q-ajIt  t*  « 
train.  J»«i  subcjiial.  Kye  large,  wall  forward,  almoal  aa  long  aa  ■*■ 
the  luniiiiiiiiK  npot  lieluw  it  very  amall.  Color  black,  with  Ef  p 
lietwern  chin  anil  ventral.  Deep  water*  of  all  *ea*.  Om  *p*ct***a  l 
in  llie  open  ar>  urTimr  n>aal."     (aiarr,  black.) 
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snont  than  root  of  caudal ;  length  of  its  base  contained  nearly  4  times  in 
the  total  without  caudal,  its  longest  ray  f  length  of  head.  Ventral 
origin  directly  nnder  dorsal  origin ;  length  of  ventral  h\  times  in  body, 
not  reaching  nearly  to  vent ;  distance  of  anal  origin  from  root  of  the 
caudal  a  little  more  than  \  of  total  length  without  caudal.  Eye  longer 
than  snout.    Pectoral  nearly  +  as  long  as  body  without  caudal. 

The  type  of  this  species,  about  7£  inches  in  length,  was  taken  from  a 
halibut's  stomach,  January  26,  1890,  by  the  schooner  Polar  Wave,  in 
44°  25'  N.  latitude,  53°  12'  W.  longitude,  in  about  300  fathoms.  This 
species  may  possibly  prove  identical  with  A .  niger.  The  1  units  of  variation 
of  the  fin  rays  in  this  genus  have  not  been  determined  for  lack  of  sufficient 
material.  The  specimen  has  17  anal  rays  and  numerous  gem-like  dots  on 
the  lower  part  of  the  body,  there  being  about  30  in  the  series  from  the 
symphysis  of  the  mandible  to  the  ventral.  (Goode  &  Bean.)  (gemma,  bud 
or  gem;  fero,  I  bear.) 

Attrone$the$  gcmmif*rt  Goods  &  Bran,  Oceanic  Ichthyology,  105,  flg.  124,  1896,  Grand  Banka. 
(Type,  No.  24046.     Coll.  Schr  Polar  Ware.) 

881.  ASTBONESTHK8  RICHARDSON  I  (Poey). 

Head  4i;  depth  6f ;  eye  7.  D.  12  or  13;  A.  13  or  14.  Body  more  elon- 
gate than  in  A.  niger,  less  rapidly  tapering  backward  ;  barbel  much  longer 
than  head,  reaching  beyond  tip  of  pectorals ;  dorsal  beginning  over  axil 
of  ventrals,  its  last  ray  in  advance  of  vent  and  far  in  advance  of  first 
of  anal ;  pectorals  almost  reaching  ventrals ;  lower  jaw  prominent ;  eye 
small,  shorter  than  snout,  the  luminous  organ  below  it  as  long  as  pupil. 
Black,  with  the  usual  many  luminous  spots.  Deep  waters  of  West  Indies, 
Indian  and  Pacific  oceans.  (Liitken.)  (Named  for  Sir  John  Richardson 
the  discoverer  of  the  genus  Aatronesthe*.) 

Chauliodut  richardmmi,  Pof.y,  Memorial,  1, 176, 18ft5,  Cuba.     (Coll.  Poey.) 

Adrone9the$  richardvmi,  OiPnther,  Cat.,  v,  425,  18414;  LPtkkn,  Hpolia  Atlantic*,  n,  f>5,  1892. 

Family  LXXIX.  STOMIATIDiE. 

Body  elongate,  tapering,  nuked  or  covered  with  very  thin  and  decidu- 
ous scales.  Head  oblong;  snout  short  and  rounded.  Eyes  large  and  far 
forward.  Opercular  apparatus  imperfectly  developed.  Mouth  enormous, 
with  deep  lateral  cleft ;  lateral  margin  of  upper  jaw  formed  by  maxil- 
lary and  provided  with  teeth  along  the  edges;  teeth  usually  strong, 
unequal,  some  of  them  often  fang-like  or  barbed.  Gill  membranes  not 
joined,  free  from  the  isthmus.  Branchiostegals  numerous  (12  to  17);  a 
long  barbel  at  throat.  No  pseudobranchue.  Dorsal  fin  short,  median  or 
posterior,  without  spines;  anal  free,  far  behind  and  small;  caudal  dis- 
tinct; pectorals  low  down  on  the  scapular  arch  and  narrow;  ventrals 
inserted  far  backward.  Stomach  cn*cal,  and  pyloric  appendages  absent. 
Sides  with  phosphorescent  spots.  Skeleton  feebly  ossified.  Eggs  excluded 
through  oviducts.  (Goode  *V  Bean.)  Deep  sea-fishes  of  extremely  vora- 
cious habits;  8  genera  and  about  20  species  known.     (Stomiatidtp,  part, 

Gunther,  Cat.,  v,  424,  18ttt.) 

Stomiatinv  : 

o.  Pectorals  jin-Hi-nt. 

b.  Body  covered  with  fine  wale*;  ventral*  very  far  back.      *  %t<yia\kv'£W 


586  Bulletin  47,  UmOtd  StmUs  Nmtimmi  M\ 


Baeyaatod. 

e.  tetefatowlla  mfuntm  raj; 
p'tftl—  vilk  lavta. 


IJK- 

a*.  PWti»raltal«»at;  \->4y  a*M;  tonal 

979.  STOMAS,  Cnrmr. 

a    i<i,  nvni,  ■+*»•  Aalaml,  E4.  I.  IM,  ISI7,  (*-•>. 

Body  elongate,  compressed,  covered  with  oKooodiagty 
one  scales,  which  Am  scarcely  imbricated,  lying  is  awl 
•tana  in  the  akin.    Head  compressed,  the  moot  eery 
of  the  moot  h  extremely  largo.    Month  oblftqao,  too  lover  Jai 
Tooth  pointed,  unequal,  tboee  of  the  promii  ilia  rise 
largo ;  maxillary  with  Ane  teeth ;  vomer  with  a  pair  of 
and  tongue  with  entailer  pointed  tooth.    Eye  moderate. 
tion  of  the  head  short ;  a  largo  flashy  barbel  suspended 
region.    Vent  far  back.    Dvraal  oossparatively  long,  mx 
the  anal ;  pectorala  and  vent  raw  rather  email  and 
back ;  caudal  An  moderate.    Lower  aide  of  head,  body, 
eeriee  of  Inmioone  epota.    Hill  openings  very  wide ;   no 
Singular  Aahee  of  the  deep  aea ;  3  apoeiea  aow  known.    <  < 
from  eriwa,  month.) 

m.  HhmI  10  Umtm  la  Irngth  ««f  l*»lj;  «*olf%U  awl 

m.  UWI  II  Uok«  in  length  u(  ImmIj.  *>>atr»W  amrh  !«•«!■  c»4,  »#»i«» 


HH*.  HTOIIAH  FKBOX,  aVmhartt. 

Head  10;  depth  VJ.     D.  IT:  A.  LM  ;  IM!;  V.«.     Iter hel  l»ng»r  that.  l^*d 
tapering  and  *»°l  friiiis«l  at  tip.     lVct«»reU  and  ventraU  u  >t  pri«ia'»«: 
caudal  mumlcd.     (/olor  Mark,     iftiinther.  •    tJreenland  and  «»utLva.-4 
alniiidaiit  111  drop  witiTN  of  theltiilf  Stream  from  Kahamaf  haaswl  um> 
(trend  llmtik^  111  fit m  to  »iu>  fathom*      ifrroj,  feroriou*  > 

&.*mutt  /fi.u,  ItriMitki'T,    \i-l.  ii-k.    >  !-k     Nalur*  ,  »!<•  .   \.  TT.  1*11.  Gr««nlaa4     •■    •"*•• 
«"»|  ,  *,    IJI.,    1»M.    J<>RI>t«  A  (•llilltT.  >jn-J*M.  S«*..  )ft*J.  «•••  I  ■  A  a«»«     •»-»*•    I   tin 

shi.  VTOVJU*  t»riMV  <•<<»<*>" 

Head*:  depth  12.      I>.   IT;   A     Lit.     Sea  lei  inm.  but  the  be**|p»r.«.  •!  •  * 
luiii  of  the  nkiii  dmtmct.     Teeth   fixed.     Ilarlael  about  ae  l«*c»i:  a*    lf*-± 
ruditijg  »«  H  filament*;  end  of  *tnn  nf  barbel  whit*,  pndtaM*  2usb~e~-:.« 
ami    with    a   Mim  k    pigment  *|*»t       IWtoraU  arid   central*  aarruw    *£.*! 
elongate,  tin*  \eiitia.4  r  inline  in  a  filament  reaching  In-yoad  front  «  f  ax.*-  . 
anal   higher    th;iti  d«>i-;il       Karh   of  the  at*domili*l  aerie*  of  pbotopl-- ■■?»• 
with  III  «|m»i^  »Ht\\»-«n  |M-rtniul  uitd  \entral:  tilwttreen  \rutraUand  at.*-. 
ami  l.'»  <>r  l»"»  U-t»een  fnmi  of  an.il  and  «-atidal  ;  a  parallel  arrie*   r^=-» 
1m*Ihw  ,  and  .1   ihnd   .il"A.-  middle  <•('  Midi*  of  ImmI}.     Kibawbit'.  tl«-»r«ai. 
anal,  and    vi*nti.»I    «itl»    diit'l    iii.ti|*iii».     <  Mie  ftpeomen   taken   kult    «f 
S«iiiibri*r«t  NIaimU.  in  i"."  url.-'in*.       (tunilirf  >     . «iji«i».  relateil 

M '-««.!•    „*■••.  «•'  mhi  :.!•■»  i-  »■  •  I   •'  ■•  •  l.knt-iikrf.  1  til.  J4,  |4.  Ui,  a^.  A, 
IftUadt,  W«it  Iodic*. 


Jordan  and  Evermann. — Fishes  of  North  America,        689 


280.  ECHIOSTOMA,  Lowe. 

Lows,  Proc.  Zool.  8oc.  Lond.,  1843,  87,  (barbatwn). 
Gill,  Proc  U.  8.  Nat.  Mus.,  1884,  256,  (tamuri). 

Body  elongate,  compressed,  scale  less.  Head  rather  compressed,  the 
snout  short  and  the  cleft  of  the  mouth  very  wide.  Teeth  pointed,  more 
or  less  unequal,  those  of  the  premaxillary  and  the  front  of  the  lower  jaw 
being  longest ;  maxillary  teeth  in  a  single  series,  those  of  the  lower  | 
being  small ;  teeth  of  the  hinder  part  of  the  mandible  in  double  or  triple 
series;  vomer  with  a  pair  of  fangs ;  palatines  with  a  single  series  of  small 
pointed  teeth,  two  groups  of  similar  teeth  on  the  tongue.  Eye  of  mod- 
erate size.  Opercular  portion  of  the  head  very  narrow  and  flexible ;  a 
fleshy  barbel  on  the' center  of  the  hyoid  region.  Dorsal  fin  far  back, 
opposite  anal ;  caudal  forked ;  vent  not  far  in  advance  of  caudal  fin; 
pectorals  and  ventrals  feeble,  the  latter  behind  the  middle  of  the  body. 
Series  of  luminous  spots  along  the  lower  side  of  the  head,  body,  and  tail, 
the  largest  luminous  organ  placed  behind  eye  along  maxillary,  longer  than 
eye;  a  smaller  eye-like  one,  in  suture  between  opercle  and  interopercle. 
Gill  openings  very  wide.  Gill  rakers  minute.  No  pseudobranchisD  nor 
air  bladder.    Atlantic.     (Ix^i  a  viper;  ordpa,  mouth.) 

a.  Anal  rays  18  to  18  ;  teeth  of  jaws  large,  unequal.  barbatum,  884. 

ma.  Anal  rays  24 ;  teeth  of  jaws  small,  subequal.  maboarita,  886. 

884.  ECHIOSTOMA  BARBATUH,  Lowe. 

Head  6 ;  depth  9.  B.  12;  D.  12  to  15;  A.  16  to  18;  P.  3  to  5 ;  V.  8.  Barbel 
as  long  as  head,  fringed  at  its  tip.  Upper  ray  of  pectoral  produced  in  a 
long  and  slender  filament  reaching  nearly  to  the  root  of  the  ventrals ; 
ventrals  narrow,  elongate.  Color  black,  with  elongate,  club-shaped, 
luminous  spot  between  the  maxillary  and  the  eye,  rose-colored  in  life. 
Length  9  inches.  Deep  waters  off  Madeira ;  also  taken  off  Gloucester, 
Massachusetts,  and  southward  in  the  Gulf  Stream  to  the  Old  Bahama 
Channel,     (barbatuz,  bearded.) 

Eekiottoma  barbatum,  Lowe,  Proc.  Zool.  Soc.  Lond.,  1843.  88,  Madeira ;  GCntiieb,  Cat.,  v,  427, 

1864;  Gtx>DE  &  Bean,  Bull.  Essex  Iii»t.,  1871),  23;  Jordan  A  Gilbert,  Synopsis,  287,  1883; 

GCnther,  Deep-Sea  Fishes,  Challenger,  20C,  1887. 
HyperrhoriMMM  tanneri,  Gill,  Proc.  U.  S.  Nat.  Mus.,  1883,  256,  Gulf  Stream,  at  Albatroaa 

Station  9083,  at  400  26'  40"  N.,  6o°  58'  W.,  in  956  fathoms.     (Type,  No.  33444.    CoSl. 

Albatross.) 

886.  ECHIOSTOMA  MARGARITA,  Goode  A  Bean. 

Head  8;  depth  8;  eye  8.  D.  18;  A.  24;  V.  7.  A  stout  barbel  behind 
from  the  tip  of  the  lower  jaw,  somewhat  more  than  i  length  of 
head;  at  the  extremity,  this  barbel  is  divided  into  6  fringes,  one  of 
which  is  whitish ;  a  whitish  band  on  the  barbel  near  the  root  of  the 
fringes.  About  31  teeth  on  each  side  of  upper  jaw  and  36  on  each  side  of 
mandible;  none  of  the  teeth  in  the  jaws  being  enlarged;  vomer  with  a 
pair  of  depressible  fangs  on  right  side  and  a  single  one  on  the  left ;  five 
depressible  teeth  on  each  palatine ;  lingual  teeth  in  about  4  rows.  Length 
of  upper  jaw  £  length  of  head.  Mandible  nearly  as  long  as  head.  Eye 
equal  to  snout  and  £  as  long  as  upper  jaw.    Mandible  projecting  beyond 
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to  tip  of  snout ;  maxillary  and  premaxillary  closely  welded,  their  separa- 
tion marked  by  a  changing  in  the  character  of  the  teeth,  those  on  the 
maxillary  being  minute  cirri.  The  large  fangs  in  the  tip  of  the  mandible  \ 
length  of  upper  jaw ;  hyoid  barbel  placed  at  a  distance  from  the  sym- 
physis of  the  mandible,  which  is  about  equal  to  the  enlarged  fangs  of  the 
mandible,  or  \  length  of  mandible ;  length  of  the  barbel  nearly  \  of  total ; 
pectoral  close  behind  the  head  and  near  ventral  outline,  its  first  ray  dis- 
tinct from  the  other  three,  although  placed  close  to  them,  and  not  pro- 
duced ;  length  of  the  pectoral  4  in  head  ;  ventrals  in  advance  of  middle 
of  body,  their  distance  from  origin  of  pectorals  i  as  great  as  from  caudal 
base,  their  longest  ray  nearly  equal  to  greatest  height  of  body ;  distance 
of  dorsal  origin  from  caudal  base  5£  in  total  length ;  longest  dorsal  ray 
in  middle  of  fin,  half  as  long  as  longest  of  ventral;  base  of  anal  slightly 
longer  than  that  of  dorsal,  its  longest  ray  about  $  as  long  as  the  longest 
dorsal  ray;  caudal  lobes  in  type  unequal,  the  lower  one  being  much 
longer  than  the  upper  (perhaps  result  of  accident.)  Two  rows  of  lumi- 
nous spots,  one  close  to  the  ventral  outline,  which  becomes  obsolete 
before  it  reaches  the  origin  of  the  anal,  and  another  in  the  lower  third 
of  height  of  body,  which  becomes  indistinct  about  the  middle  of  total 
length ;  14  of  these  spots  between  pectoral  and  ventral  in  the  lower 
series  and  11  in  upper  series.  One  specimen,  6i  inches  long,  taken  by  the 
Albatross  at  station  2566,  N.  latitude  38°  19'  20",  W.  longitude  69°  02' 
30",  from  2069  fathoms.     (Goode  &  Bean.)     (dentatus,  toothed.) 

Grammatottomuu   dmtatut,  Goodk    ft    Bkan,   Oceanic   Ichthyology,    110,   fig.   133,  1806,   Gulf 
Stream.     (Type,  No.  37370.    Coll.  Albatross.) 

282.  PHOTONECTES,  GUnther. 

Lucifer,  Doperlbin,  Wiegm.  Archiv.  f.  Natnrgeschich.,  1882, 26,  (albipimtti),  (name  preoccupied  in 

Crustacea). 
PhoUmectn,  GC  NT  11  BR,  Challenger  Report,  xxir,  212,  1887,  (tUbipimti*). 

Body  compressed,  rather  long,  scaleless ;  vent  far  behind  the  middle  of 
the  length.  Head  compressed,  with  short  snout  and  exceedingly  wide 
mouth.  Teeth  in  the  jaws  small,  unequal  111  size,  in  single  series;  vomer 
and  palatine  with  a  small  group  of  teeth  on  each  side.  Eye  small. 
Opercular  portion  of  the  head  very  narrow.  A  long  hyoid  barbel.  The 
dorsal  fin  opposite  the  anal,  which  commences  behind  the  vent ;  pec- 
torals none;  ventralH  inserted  behind  the  middle  of  the  length.  A 
small  suborbital  phosphorescent  organ,  and  2  series  of  luminous  dots 
along  the  lower  part  of  the  sides,  with  numerous  rudimentary  similar 
organs  scattered  over  the  skin  of  the  body,  (0u>f,  light;  vr/KTrjg, 
swimmer.) 

887.  PHOTON ECTES  GRACILIS,  Goode  k  Bean. 

Head  81;  depth  15|;  eye  4.  D.  18;  A.  21;  V.  7.  Much  more  slender 
than  the  Japanese  species,  /'.  albipinnis.  Type  in  very  poor  condition. 
Hyoid  barbel  romarkabl y  short  and  probably  imperfect.  Fins  incomplete, 
and  the  luminous  dots  along  the  sides  so  indistinct  as  to  be  made  out 
only  with  great  difficulty.  The  greatest  depth  of  the  head  equal  to  length 
of  its  postorbital  portion  ;  snout  very  short,  nearly  half  vyj^.   \ta\<ro  vwyA 
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behind  the  eye  there  U  a  luminous  body,  whkch  Is 
•ye  and  some  what  club-shaped ;  at  amrgin  of 
roundish,  lamlnoua  dot.  Maxillary  a  vary  thin 
lag  backward  almost  to  tba  and  of  tba  bead,  very  olagfcUy 
forming  a  vary  obtuse  angle  with  tba  abort  afoasaxftllary ; 
strongly  carved  upward.  Ilka  a  alad  runner,  lla  length  lurme 
height  of  body.  Both  Jaws  armed  with  aamersaa  iao  loaf  b  of 
sUe;  only  3  remain  on  each  side  of  the  p  ream  Hilary ;  mstnllary 
trae  teeth  on  iu  anterior  half,  the  posterior  half  with 
about  36  teeth  on  each  side  of  mandible;  all  tba  teeth  of  Jaw  a 
and  backward,  and  are  depremlblc ;  3  teeth  oa  each  able  < 
the  romer,  Increasing  in  site  backward ;  a  pair  of  teeth  on 
1  fang  near  the  tip  of  the  tongue  and  S  farther  bach.  GUI 
well  covered  by  the  operculum;  gill  rakers  very  few, 
like;  gill  opening  very  wide,  the  membrane  eleft  alma 
of  byoid  barbel.  No  peendobraachue.  Hyoid  barbel  etfatad 
under  tip  of  tongue,  evidently  imperfect,  Its  length  scarcely  |  that  mi  mj * 
Longest  dorsal  ray  a  little  longer  than  eye;  aaal  beginning  imeeedmaair 
under  the  dorsal,  Its  base  slightly  longer  than  that  of  eWeaJ.  lie  rape 
about  as  long  as  those  of  dorsal ;  distance  of  ventral  frees  tip  «f 
snout  a  little  more  than  \  body ;  origin  of  ventral  very  elighUy  aemmr 
root  of  caudal  than  tip  of  snout ;  pectoral  wanting.  Cater  very  dark . 
a  row  of  luminous  dote  along  margin  of  branch  lustsga  I  nmaasbraee. 
two  rows  beginning  on  the  isthmus  and  extending  bach  aleejg  «•*>»  *l 
belly,  passing  between  vm  trait  and  slightly  above  base  *f  anal.  d^a**» 
peering  rear  en«l  of  body;  anothrr  row  higher  up  on  •■•!*.  **L  *L  •*& 
not  lie  traced  back  farthrr  then  the  ventral,  cm  errouut  of  th*-  l*d  ••  % 
dition  of  the  aiM'rimen.  Only  the  type  known.  Length  7  inches.  »..~j^* 
A  Bran.)     (yrarilM,  ideiider.) 

i%uf«#>in.^<iii{i.,  ii'ont  i  Hr%v  <»««»iim-  Miihyi-l-icy,  US,  ft|   II?.  I«x*'.  ••)  Sf*rtja.<««    •• 
Blake  Station  XL.  in  47a  fathom*.    .•'•  II  Mr   lllaa*  , 

Family  LXXX.  MALACOSTK1D.E 

Ilody  elongatr,  romp  regard,  aralrlraa.     Month   inimeafte.     £noui   wrr 
short.     Clrft  «f  thr  mouth  e\rred  nigh  wide,  theendaof  thr jaw ■  ni»t.; 
ing  beyond  thr  root  of  tin*  prrtoraU,  ami  the  jaws  nut  rmtDn-tnl  ■   \i 
the  aides  of  tin*  brad  hack  of  thr  or  hit.     Tail  diphyeerral      I-atrrai  r*r 
gina  of  thr  npprr  jaw  fortnrd  b\  the  prrmaxs  liar  tee  only.    £«•  adir»«#  fci. 
pertorala  rudimentary.     No  harbrl,  hut  a  atrap-ahapod  rlaatir  Ua&d  r%>. 
nrrtinic  thr  a.wtiphyaia  of  low  rr  jaw  with  the  lathiuua.     tlioode  A   ftraa, 
l>eep  sea.    Two  *j«»cie**   kuowu;   among    the  moat  rroiarkabU>   Llwa 
forma. 

283-  MALACOSTEUS,  Ayree. 

liody  elongatr,  roniprraatd.  wmI»'U,  drr|»r«t  at  the  bead  and  tap»rit£ 
backward.     Hrad    rathrr  ri m< p!ra««*d,  thr  anout  ritremely   abwl      jaw 
bonea  ami    prroperrlr*  great  h    piuloiigrd,  fottmotf  an  enormous  gap* 
extending  to  behind  the  root  of  the  ]»ectorals  aud  large  eauagh  10  permit 
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the  swallowing  of  fishes  much  larger  than  itself.  Teeth  pointed,  unequal, 
in  single  series  on  both  jaws  and  tongue ;  none  on  the  palate.  Eye  very 
large,  at  very  tip  of  the  blunt  snout,  with  two  luminous  organs  below  it, 
the  anterior  larger  and  pear-shaped,  with  the  narrow  end  forward ;  sides 
with  luminous  spots.  Hyoid  barbel  wanting;  a  oylindrieal  musoular 
band  in  its  place  connecting  the  symphysis  of  the  very  thin  lower  jaw 
with  the  front  of  the  hyoid  bone.  This  is  probably  contractile,  "  serving 
to  give  the  extremity  of  the  mandible  power  of  resistance  when  the  fish 
has  seized  its  prey,  as  without  such  a  contrivance  so  long  and  slender  a 
bone  would  yield  to  the  force  of  the  struggling  victim."  *  This  structure 
is  unique  among  fishes.  No  gill  rakers.  Two  species  known,  in  the  deep 
seas.    (jtaAoKbc,  soft;  boriov,  bone.) 

888.  HALACOSTEU8  NIGER,  Ayrei. 

Head  3f ;  depth,  5*.  D.  19 ;  A.  20 ;  P.  5 ;  V.  6.  Lower  jaw  with  unequal 
canines,  four  of  them  fang-like  and  longer  than  the  others.  Pectoral 
rays  filamentous.  Ventral*  filamentous,  inserted  midway  between  base 
of  caudal  and  posterior  luminous  organ.  Black,  except  the  luminous 
spots.  (Gunther.)  Open  sea,  in  very  deep  water;  rare.  Known  from 
the  Gulf  Stream  and  southward  to  Barbadoes.    (nigcr,  black.) 

U4mco4em»  niger,  Aran,  Journ.  Boot.  8oc.  Nat.  Hist.,  1849,  63,  Gulf  Stream,  42°  N.  60°  W.; 
Of  MTMft,  Cat.,  t,  428,  1864;  Joeoan  A  Gilbbbt,  Synopsis,  287,  1883;  GOktheb,  Deep-8ea 
Fishes  Challenger,  xxii,  214, 1887;  Goods  A  Bbam,  Oceanic  Ichthyology,  114, 1896. 

Family  LXXXI.  ALEPISAURIIXffi. 

(The  Lancet  Fishks.) 

Body  elongate,  rather  compressed,  scaleless.  Head  compressed,  with 
the  snout  much  produced,  and  with  the  cleft  of  the  mouth  very  wide. 
Premaxillaries  very  long  and  very  slender,  forming  the  entire  margin  of 
the  upper  jaw,  not  protractile ;  maxillary  thin,  needle-like,  as  long  as 
the  premaxillary ,  immovable,  provided  with  a  small  supplementary  bone. 
Teeth  very  unequal,  immovable,  and  subject  to  many  variations  in  the 
same  species ;  a  series  of  small  teeth  the  entire  length  of  the  premaxillary , 
those  in  front  sometimes  larger  and  curved  ;  palatine  teeth  compressed, 
triangular,  pointed,  two  or  three  of  the  anterior  ones  exceedingly  long 
and  strong)  fang-like,  the  posterior  ones  moderate ;  teeth  of  the  lower 
jaw  similar  to  those  on  the  palatines,  one  pair  in  front  and  two  or  three 
pairs  in  the  middle  being  much  enlarged ;  no  teeth  on  the  tongue.  Eye 
large.  Gill  openings  very  wide;  the  gill  membranes  not  united,  free 
from  the  isthmus  ;  gill  rakers  stiff,  shortish,  spine-like.  Branch ioetegals 
mostly  7.  Pseudobranchise  large.  Opercular  bones  thin,  membranaceous. 
Dorsal  fin  very  long  and  high,  occupying  nearly  the  whole  of  the  back, 
of  more  than  40  rays,  which  are  slender  and  simple,  all  of  them  depressible 
into  a  deep  groove,  the  fin  invisible  when  depressed ;  ventral  fins  abdom- 
inal, nearly  median,  of  9  to  13  rays,  the  first  ray  simple,  spine-like; 
adipose  fin  present,  moderate ;  anal  fin  moderate ;  caudal  fin  forked.    Air 

•See  GUnther,  Deep-Sea  Fishes,  Challenger,  xxii,  212, 1887,  for  a  fall  account  of  the  structure 
of  title  remarkable  type  of  fishes. 

F.  N.  A.- 
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bladder  dom.  Vertehrs*  about  50.  A  system  of  shilsminal  rib* 
rtaally  arranged  along  the  whole  length  of  abdomen  to  front  of  mmml  ao, 
Large  fishes  of  tbe  deep  mm,  found  la  tbe  Atlantic  ud  PfemV.  e>omo> 
•boat  10,  usually  referred  to  1  genu.  Every  port  of  tbe  body  le  oo  ttmgna* 
that  it  is  extremely  difficult  to  procure  spMimen*.  Tbcetmrture  of  the 
doimal  flnifio  delicate  that  it  moat  bo  liable  to  injury  ovon  km  tbe  voter 
the  doom  are  very  feebly  ossified,  and  tbe  fibrous  ligaatentei 
vertebra)  are  very  looeo  and  extensible,  so  t bat  tbe  body  amy  bo< 
ably  stretched.  "This  Ioom  connection  of  tbe  single  parte  of  thohodf 
la  found  in  numerous  deep-sea  fishes,  and  la  isrely  tbe 
tbeir  withdrawal  from  the  pressnre  of  tbe  water  to  which  they  are  ot| 
in  the  depths  inhabited  by  them.  When  within  the  limits  of  tbrtr 
haunts  the  osseous,  muscular,  and  fibrous  porta  of  tbe  body  wtl  he«e 
that  solidity  which  is  required  for  the  rapid  and  powerful  amvvoumejto  of 
a  predatory  fish.  That  flshes  of  this  genua  (AUpimmrms)  boloog  to  the 
moat  ferocious  of  the  class  is  proved  by  tbrir  dentition  ami  tbo  r  intents 
of  their  stomach,  bat  it  is  worthy  of  notice  thai  although  tbo  mwejtb  m 
ao  deeply  cleft,  tbe  lower  jaw  can  not  bo  moved  from  tbo  opt**  at  a 
greater  angle  than  about  4U°.**  Three  fiance  have  never  been  tabm  ia  the 
deep  sea  dredge  or  trawl.  Most  of  tbo  spocimona  known  have  bseej  coot 
op  by  storms  or  eUe  taken  on  deep-era  linos.  (U  anther.)  <aueeve«ao. 
group  JlcyWeMoriso,  Gout  her,  Cat.,  v.  4XMB,  1081.) 

284.  ALEPISAURU8,  Lowe. 
(Laxckt  Kisrrs  ) 

ii^ff..tu»*    MrriLi*  M£  ,  I'tiit*.  /•-<!     K*    AiUi  ,   in.   >3.   I  -It.     ».»*•»>-«•..•         ••».  . 

|lM<,    II- •  «|-  •  lfl<      U*l*   •■     I 

At*]'****-*;  I.-  «rf  Tr  -    7*—\   K«r    l.i-iii|<>r.,  I«S,  1-H.  i  ****** \ 
r«k*J  ,f,  lilll,  Pr-  .  A-     N*l    S  i.  1*1.  iU  .  1»«5,  1:».    4lim*im) 
rfrt;*>-'ii.  «ii  \Titi  i .  \mi    Mmg.  Nat.  Hi.t  .  1MT    *fwr  I'iuii 

<'hnrHrt«»rH  of  fcjrini*  mrlin!#»<l  alx>vr.  (■..  pmstivr :  'r-.»  ;  <--<•.•>  .  A««rv« 

ALri-i-tt  hi  • 

.1    \ruir^:  fw».  r«tln  r  -m  ■!!,    f  »  !••  1"  r  it».  4»  r*+\  rata  S3»  toil. 

t     Ktr.fr**     t  »■  '.tr*l  ■•  i rat««I.  *,•■ 1-  t*\m  **\  <u«at<  .  -fc ■?*■'.  rata  *-l  !■■  •*  •  ■•>   i    **i 

\*     \\\*\  i  »j  •  f  i-  •  ;r«!  iff  »»rr»t"!.  !»■  fc-rai*  at^jt  |^  \u  h*«rf.  «ft  »m.  »•••   •'  a. 

■a*  *  . i ■      •    •  • 
«'■'  l    i  ■  -   «4iA<>t.  •?■  *.      to.,,  fiH'f,  t!  •■  « <-nfr.il  >f  mart)   ■»»• 

•  i.    \«  -ti*.  fi«»  r  »'J    r  '.if,-,  -fat-     t  1  .  r  .»• 

1'  *>  r.  r  ii  •  1  .  i.1.-  !.r,  I  \gx  .  i  ■  •  •■  •:•  •!.  ner  that.  ri»<a>J  4ir<  •  . «..  »> . 

I*  rx»!  r  j*  •  »*  ■  '.t     I.  t  •  i  ••. «.»  \«  1   •  »  «■  ).  ••  1.  •»*••.■    «-i 

.1     I'aUt.t.     •       ".).  »•  !1  ••  }.!■••     ;     !      -     t  I   .  f  •  f  •!!»«  |»f-  >  ■Uli  f'tnr.  r» ' -*."       .   *•* 
■■!.;>_■      »       ri  IF'-  •  I   ■•  i  *    "i  I     -  I     »|rl..  f  »«ii*  i-f  !■  »!-#.•  |tw* 

I    IVif.       i     •'■     !■*■■■.«    •  J  ."'  .  f  to.  |*»t  l*  f  -r  ttr  «»•!  |«n  •:t\  r-*^  ymr 
w  .■'.  •!     |     t  i     r  ■;»■■.  f  tl  ■■  »    I.-  inn    ■■. 

•  7'..-  :.  kiii     /'.■„■■         .'.'■■       .••    i  ft        i  ii  :  »  i    I-    •-  .i  M.-f  (   r  lk  •  «••••■        *  •?•      »■  i     ** 

■  in*     '  f  •  ■■  1*4    !      •;-        •    ■  ■■       •.»•-■■«»:      ••  'r    •■■  t»  .    K«iri»-   |«'»i.  I«   »*l  •  rr--f  ■■••"-  j'  .  n 

l  if   |«,   ■!!■   !»  f    I  •■■     I    «l  ■    I  ■       ■  •    I  .1.   r-    .      ■■•«  !     I  I     •  Mi  ■?!■  »»4iJ»    ,«    lV-l  '  »    !*»      ««Hk 

•j-i.i.'.k,:      a-i|      '     ■  .         *' •>    !  l-       •      •     «■    1  a)f«r*  UV*  ii*^!  lk»  b*T»   /".•^^^to* 

a*  •  rn  •.   (i  -in  •!  ■!•  •  K-:.*i.   '.  !   i  !   »|iri.    .  »r  >|.  »     r  «|««  h^,  r*U»»r  t^a*  tt  U*«  ■■—     t  m 

Lit*:!'  *:.  .    Li  ••       ll  ■■■in«  t..  u-    al|i<«vLf    '••!  I  j  r»  l^.lt  ll»»  b«Bt  .Ii 


Jordan  and  Evermann. — Fishes  of  North  America.        595 


Subgenus  ALEPISAURUS. 

889.  ALEPISAURUS  FEBOX,  Lowe. 
(Lancet  Fish.) 

Eye  6  in  head.  D.  41  to  44;  A.  14  to  17;  P.  14  or  15;  V.  9  or  10. 
length  of  head  twice  height  of  body,  and  rather  less  than  \  of  the  total. 
Ey#*  median,  as  wide  as  the  mterorbital  space.  Dorsal  fin  much 
elevated;  pectorals  elongated,  but  not  reaching  nearly  to  ventrals;  first 
ray  of  dorsal,  pectoral,  and  ventral  serrated  ;  upper  caudal  lobe  produced 
into  a  long  filament.  (Gunther.)  Deep  waters  of  the  Atlantic;  occa- 
sionally obtained  off  the  coasts  of  Nova  Scotia  and  Massachusetts,  and  the 
Grand  Banks,     (/ero*,  ferocious.) 


/enwr,  Lows,  Trans.  Sottl.  Soc.  Lond.,  i,  1833,  396,  Madeira;  GChthkb,  Oat.,  v,  421, 
1864;  Jordan  k  (Jilskrt,  Synopsis,  276, 1883. 
Algpiacmnu  (wvm,  Cuvub  &  Valskcisjcjjm,  Hist.  Nat.  Poise.,  xxn,  630, 1849,  Canaries. 

890.  ALEPISAUBim  £SCULAPIUS*  (Bean). 
(Subatka  ;  Wour-riSH.) 

Head  6;  depth  10*5  eye  5.  D.  39;  A.  16;  P.  13;  V.  8;  B.  7.  Vertebra 
50.  Body  stouter  posteriorly  than  in  A.ferox;  snout  twice  as  long  as 
eye ;  premaxillary  H  in  head,  extending  behind  the  eye  a  distance  equal 
to  t  eye.  Median  line  with  a  well-marked  fleshy  keel  from  before  ven- 
trals to  caudal.  Longest  dorsal  ray  6  in  body,  ^j  longer  than  head,  its 
anterior  edge  finely  serrated  (dorsal  rays  not  perfect  in  type  specimen). 
Insertion  of  dorsal  over  gill  opening  and  base  of  pectoral ;  pectoral  about 
£  shorter  than  head ;  ventral  2$  in  head,  its  first  ray  smooth.  Dark 
gray,  sides  silvery  and  iridescent,  a  row  of  small  translucent  spots  on 
each  side  of  lateral  line  and  keel ;  dorsal  black,  with  steel-blue  reflections ; 
adipose  fin,  pectorals,  and  caudal  black ;  ventrals  and  anal  silver-gray. 
Coast  of  Alaska,  and  southward  to  California,  in  deep  water,  occa- 
sionally running  on  shore.  (Bean.)  The  type  specimen,  speared  at 
Unalaska,  by  Robert  King,  had  in  its  stomach  21  individuals  of  Eumicro- 
tremuB  spinosutt.  It  was  probably  driven  ashore  by  the  tortures  of  a 
parasite  (Tetrarhynchua)  found  in  its  flesh.    Length  over  3  feet.    Another 


*  A  fine  specimen  of  this  species,  four  feet  in  length,  came  ashore  on  the  coast  of  San  Luis 
Obispo  County,  California,  in  October,  1894,  and  was  sent  to  the  Museum  of  the  California 
Academy  of  Sciences  by  Mr.  W.  P.  Stevens. 

Dorsal  rays  38;  ventral  rays  9.  Vertebra?  about  35  -f  20 =55,  the  number  not  exactly  counted. 
Longest  dorsal  ray  \%  in  head;  pectoral  fins  about  2;  ventral  fins  2V.  in  head.  Opercle  as  Id 
the  Sureka  specimen,  with  strongly  marked  radiating  ridges.  8ubopercie  with  similsr  ridges,  the 
uppermost  and  strougest  running  to  the  upper  posterior  corner  of  the  bone,  the  few  above  it  short 
and  soon  running  out  in  the  upper  edge  of  the  bone.  Lower  jaw  strongly  striated.  Shoulder 
girdle  rugose.  Gill  raker*  short,  few,  aud  small;  strongly  toothed.  Pneudobranchiw  well 
developed.  Eye  2%  in  snout.  Upper  jaw  with  a  series  of  very  small  teeth  along  its  entire  edge. 
Vomer  with  three  enormous,  dagger-like  canine*,  arranged  in  a  triangle,  the  median  one  in 
advance;  three  canines  on  palatines  on  each  side,  turned  a  little  backward;  8  small  compressed 
retrorse  teeth  behind  them.  Lower  jaw  with  two  large  canines  in  front  on  each  side;  nine 
small  ones  behind  these;  then  5  large  compressed  canines,  smaller  than  thote  in  front,  which 
in  turn  are  smaller  than  those  on  palatines,  which  are  smaller  than  those  on  vomer.  Behind 
these  6  canines  are  15  smaller  teeth,  compressed,  retrorse,  like  the  teeth  of  a  saw.  Color  blackish, 
silvery  below  and  on  fin  rays  of  lower  fins.  Dorsal  mottled  with  darker.  A  description  and 
figura  of  this  specimen  has  recently  been  published  by  Miss  Flora  Hartley.  (Proc.  Cat.  Ac 
8cL,  1896.) 
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eneeimen  was  taken  at  Uaalaeka  by  Dr.  W.  H.  Ball; 

obtained  off  Eareka,  California  (IIaa.boldt  Bey),  by  ▲.  J.  Wiley 

B.  Brown ;  Mid  still  another  cane  aaaoro  on  the 

County,  California,  la  October,  14M.    SteJIer'e  ■anlann,?  " 

aUrebllU  atrnetarai  at  forau*,''  ibmbi  to  ba  tbla 

nitearefl  atreafii.    (.fCeMtapie*,  iba  rather  of 

lika  toaib.) 

Inuu,  la  Famta,  laa*.  Bs*»>>Aa1ai.a  ut,aa\  tall, 

ifim  rm  ■■■■lajm.  an-,  hw.  r. a.  jul  Mat,  inn; an,  iiteMe*.  u< 

Be.  iTfOa.    OolL  Baton  KlMg );  nam  Hartley,  Piee,  <*L  Ac  BA, 


a«ag«aM  CAULOPua,  om 
aai.  ALiraursni  ALmtxaa, 

tOesaie.) 

Head  6}  in  total  length;  deptb  IS);  eye  6*.    I>.  40;  A.  17:  P.  M.  ▼ 
19;  C.  30 ;  B.  7.    Maxillary  ex  tending  beyond  eye.    Dotaal  very  high,  im 
befgbt  3  timee  deptb  of  body ;  peetorala  fcleate,  their  length  lwk«  depth 
of  body;  rentrals  reaching  vent,  their  lengtb  loan  than  depth  mi  kaaly 
aandal  forked,  with  equal  lohee.    Lateral  Una  dartine*.    Ce**r  oilwoey 
with  bine  ahadee.    Length   3   feet.    Caba;    la   deep   water.    il*eey 
(aflat,  high;  rtlmm,  aail.) 

«OWm,  fnci,  Mi»d»,  it,  an,  lOU,  Cuha;  Oraraaa,  Cat.  «.  tax  ■•** 
riiwi  (# w.^*)  ^-rt, ;  <jiu,  m«.  Ar.  Hat.  an.  rati*,  ibjs.  ui.  Ci 

•parlataa  allgatlj  iliflrraat  la  iimpotHnaa,  la*  eefer  Mb*  *4  la* 


St.  AUCriHAI  KIM  BORCALI*  ••Stll- 
•  II*bp-«*»  Fiaa  i 

Depth  of  head  \\  Union  ita  length;  rye  ."4 ;  anuot  2f.  1*.  M.  \  i: 
B.  5.  NoatriU  nearer  eye  than  tip  of  snout;  upercle  with  1*  pfuea.a**! 
ridgea;  euboperrl*  divided  into  two  parte  by  a  horixonteJ  rule*,  la* 
up|»er  part  irregularly  triangular,  with  about  9  eirur;  the  lo«»r  pen 
with  coarae  atria* ,  the  upper  oura  interrupted  behind  by  2  or  3  ndfea 
parallel  with  the  posterior  border;  lower  Jaw  rubaat,  iU  U-ogth  It  i* 
head,  ita  up|ier   edge   alight ly   convex.     Teeth   on   the  upper  jaw    %rri 

•  Tin*  •!*•  ihh-ii  ilifl>*r»  •■•ni«-«h»i  fr«*ii  iWan  ■  tt|*,  a*  lh»  f>illo«i»g  4««f-.|4#-«  ia>»«t 
"llr^t  V  ,.  .|r|ili  y      l»  .u..  A    !•..  \.  !•!      Ki*  l\  ta  Nutl,  Va  «a  toad    h*w«».  K*t  ••.. 
cali*.  »n«l  |«ttitni.  !'«.  In  b«-a»l.  ««*utraU  al-Mit  ¥*4  la  hr«4.  •!•'•  bH««»t  a««  bnk  ••  I  «•«-/%* 
3'B  in  l-«lj;  iiiwrli>-n  «>f  n  HtraU  •light :y   n«-a»»r  bap*  uf  ruxta I  lAaa  lip  *4  *-*m'    *V  n»    li 
»*rj  Inch,  •l«,|«n««»l -^  in  a  jri»»r.  lb*-  l<*iif«wl  ray«  |J4  !•»  l%4hi  4',  la  fc-ajta  ■<  >»^*   a»t  »'•  ■•! 
',  luaitcr   lliaii   h««>t    •!•«!    !*•».   lul  •  it'll  11}    f«k  •!■•  in   float,  Ik*  fff*«  •4f>  r.^««r      «»^ 
«v«t>ly  furk^i,  ilf  I  .!*■  |.Miiti«l  »ii  t  r«|it«J.     «'..i..f  iUra  irvUMvai,  a  rw«»4  aaV^>  «  ••  u-<»  m 
!«»•  nf   rtih   rrn*      f   •at'-ri   r    half    «.f   <l  >imiI       !•••>  f  i|4a>4i  f>>«i  |f  1  grijlf  i*4«m   !•    Ur 
Au<iM<aa  J.  Wil«y  if  Kurrkb,  from  a  !*/£*  »|— riax-o  wh^li  im  a«a»«*  a**/  ||«»w.4*l  ajg«   ■■ 
iH'ri      Tlw  «parini«>n  •nut  |i«<M>r«^t.  I  ui  at  tL^  tiavpifa*  ra«4i«rkfA«  «rr*  Ia4>«  it  «m   a 
brlirr  ••wadili'iii  llian  ai-»  t.if  >f  •(•nimrn  «<t  «r«n  in  lli*  rwt6<.     Il  «u««!  a*«*J  I  •  4<a»*  ^-  • 
4.  ^arNi^tMJ  id  lit*  tun  li  ln,f.   r  tlof^Mi.  •ii-i    |.  rba|«  io  Iba  avca  airaii  f  tail 


tTtil*  aas  a  •in—1  *]•■  umi.  H  i!i<li><  I   !i„-    j-   f.  ral  '  l*i'h#a.  «>-atrat  1*  a  ia>  *«•.    fci«rj«.« 
rhlrfj^  -f  IN-  l' -Hi. 

;  ll*a.l  T  iti  lrn«ili  irwl*-*!  •  f  «    :.  *.  m  ,i/rir./M.  th*>  <l»-|lK  !'•      ^«n  t«a»  ■/  f^rVv^a'  t      *«» 
of  anal  Ilia  aaai'  t|i*i*n<  •  a*  !•»  !».•■  *iia<    !•■*-  ',    ir.«Uai|  if  U«a  ',  .  tr»l  AWvaJ  fai  ^(  !»>•    a«ti 

J1)  iu  alh*#itfi.  f'Mirtl.  '••iii.-ri    .iitli  t  •  ta>t,t«-f  urth  all  I  i«k  att4  «na«l    :j-  XS  aaja  a»l  •  ,  ia- 
naffwWw.      h  II      t'|i|iir  I  I       f  ibii  I  il  [  i   1  nj.1  1.  Hi i  I  I  ia  aiaanaii 
vaai,  in  laafta  fraaur  taaa  tlrpth  of  U*J;.    ivlur  «>f  OvnaJ  aaevrai— iWa 
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small,  acute,  and  numerous;  vomerine  fangs  very  large,  nearly  equal, 
alender,  and  slightly  curved,  the  longest  6f  in  head ;  large  palatine  teeth 
similar,  about  10  in  hea  1 ;  small  trenchant  teeth  behind  them,  large  teeth 
of  lower  jaw  12  in  head,  slender,  moderately  curved.  First  dorsal  ray 
rather  stout  and  with  a  prominent  compressed  ridge  anteriorly,  which  is 
crenulate  in  front;  ventral  fins  at  least  as  long  as  head,  the  first  ray 
undivided,  crenulate. 

Alaska  to  Puget  Sound,  occasionally  cast  on  shore  by  storms;  only 
mutilated  specimens  yet  seen.  The  head  in  the  type  7i  inches  long; 
The  type  from  Puget  Sound ;  another  taken  by  Prof.  George  Davidson 
at  Captain's  Harbor,  Unalaska ;  a  head  from  Puget  Sound,  and  another 
from  the  Aleutian  Islands,  preserved  in  collections  in  San  Francisco,  are 
the  only  specimens  known,     (bor talis,  northern.) 

AUpidotamruM  (CcaOoptu)  bortalit,  Gill,  Proc.  Ac.  Nat.  8ci.  Phil*.,  1862,  128,  Puget  Sound; 
GPkthee,  Cat.,  r,  423, 1864;  Jordan  A  Gilbkbt,  Synopsis,  278,  1883. 

89S.  ALKPI8AUBU8  8BBBA  (Gill). 

(Skkra.) 

Head  6  in  total  length,  flattish  above,  its  height  f  its  length ;  eye  5}  in 
head;  snout  2\  in  head;  V.  13;  suboperole  divided  into  two  parts  by  a 
ridge,  the  upper  nearly  equally  triangular,  its  base  Innately  emarginate, 
with  10  to  14  radiating  striae ;  the  lower  portion  with  its  upper  surface 
wrinkled  parallel  with  the  oblique  posterior  margin,  its  lower  half  with 
slight  radiating  striae ;  lower  jaw  1\  in  head,  its  upper  outline  nearly 
straight;  longest  vomerine  teeth  8  in  head;  smaller  palatine  teeth  closer 
together  than  in  A.  borealis;  fiiis  destroyed,  except  base  of  ventral.  This 
"  species  differs  from  Cdulopun  borealis  by  the  oblong  operculum,  and  the 
nearly  equal  triangular  shape  of  the  ooalescent  infraopercular  bone  (sub- 
opercle  and  interopercle)  above  the  dividing  ridge,  but  with  an  oblique 
excavation  at  its  base,  which  describes  nearly  the  third  of  a  circle,  as 
well  as  the  sculpture  of  the  portion  below  the  dividing  ridge.  The 
vomerine  teeth  are  stronger,  but  less  elongated,  and  the  palatine  approx- 
imated and  not  curved.  (Gill.)  Known  from  one  specimen  discovered 
at  Monterey,  California,  by  Mr.  A.  S.  Taylor,  in  1859.  It  weighed  7 
pounds;  its  length  4  feet;  the  sun-dried  fragments  constituting  the 
type  of  the  description,  (aerra,  saw,  the  Spanish  name, '  which  has  the 
advantage  of  at  the  same  time  perpetuating  the  popular  name,  and  of 
being  classical,  and  of  describing  one  of  the  peculiarities  of  the  palatine 
dentition  which  distinguishes  it  from  the  A.  (C.)  borcalis.1"    (Gill.) 

AUpidoHxnrvs  (Ontdopus)  terra,  Gill,  Proc.  Ac.  Nat  Sci.  Phi  la.,  1862,  129,  "  Monterey,  Lower 
California."    (Coll.  A.  8.  Taylor.) 

Family  LXXXII.  ODONTOSTOMID.fi. 

Body  oblong,  compressed,  naked  ;  mouth  very  wide,  its  margin  formed 
by  premaxillaries  only  ;  premax Maries  with  curved  teeth  *  large,  curved, 
lanceolate,  depressible  teeth  on  mandible,  vomer,  and  palatines.  Eye 
very  large,  the    orbital    cavity  expanded   downward.     Dorsal  short, 
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median  or  posterior ;  adipose  fin  small.    Pscudobmno  him 
No  air  bladder.    Deep-sea  fishes ;  two  genera  aad  two 

il  «f  parallar  form,  partly  aak«4; 


385.  OMOSUD1S,  UQathar. 

OfRTIU,  Gbaltoeear  B*port.  kill.  VH.  l**Tt  (awe). 

Body  oblong,  compressed :    bead  compressed,  naked : 
erate  length;   cleft  of  month  very  wide;    premaiillary 
bonee  slender,  tbe  former  with  a  series  of  Tory  email  tenth  of  eejunl  mat. 
only  000  or  two  anterior  onee  being  somewhat  enlarged :  the  Wwev  Jew. 
the  vomer,  aad  palatine  bonre  witb  a  few  very  Urge  aad  I 
Lower  Jaw  broad,  and,  like  tbe  rcet  of  tbe  bead,  formed  of  very  than 
Tbeeupraolavirle  and  postclarlcles  form  a  long  rod  •steading  fi 
on  each  aide  downward  to  the  abdomen,  and  partly  free,  not  eoiorad  by 
akin.    Ventral  fins  inserted  far  behind  the  pectorals,  below  the  origin  of 
tbe  dorsal;  dorsal  fin  behind  tbe  middle  of  the  length  of  the  body;  am 
pose  fin  very  small ;  anal  fin  long.    8tomacb  very  distensible, 
tegala  8 ;  pseodobranchia-  well  developed ;  gills  4,  with  brand  gill 
and  very  snort  gill  rakers.    <«V* ,  shoulder ;  tfmfis.) 

404.  oMonrnn  1**11,  oaatwr. 

Head  3f ;  depth  5 ;  eye  3.    Head  strongly  rompreeeed,  with  ruths*  fief 
npper  surface ;  snout  somewhat  pointed,  rather  lunger  than  eye.    Bones 
of  head  eitrrtnrly  thin,  thr  oprrcle  bring  smaller  than  tbe  ■uboeorrW 
anil  separated  by  two  or  thrre  ridge*.     Infraorbital  ring  nearly  mewibras 

aero  tin..  I'rrojMTriiluut  triiiiiiKitiiii*  lirlow  in  a  forked  point  i'lrft  »< 
mouth  rxt«*inliii}£  harknanl  to  atiglr  of  prr«»|irrriiltim.  (VntitLuti  trx!» 
formiflahlf  fur  ho  Miiall  u  1UI1  :  thr  longrnt  t«Miih  i«  onr  antrriorli  tit.  ti* 
nidi*  of  tli«*  mainlihh* :  in  tin*  Iti it i#»1i  Mtl*riilii  uprcimm*.  «!•!*  •  •&#  • 
prrarnt  nthri  on  tin-  li^lit  or  Irft  of  tin*  jaw  :  ita  length  i.*>ar!T  t  ■.' 
that  of  th«*  hfuii  :  tlif  n«\t  Uri;»-*t  arr  thotr  on  the  palate.  «Urr  tl*r* 
arc  two  on  r:irh  *idr.  ln-Miir*  »c\  t-ral  «mallf  r  our*:  ■mallrr  tr»th  ar»  a  m» 
implaritrd  on  tin*  luinlrr  part  of  tin*  ili-iitarv  Kmr  ;  si!  thr  large  t#»t».  rat 
lie  laitl  harkwnid.      A  iriiiir;rcu]ar .  M-alr  Iikr,  omtuu*  lauirHa  of  fUr»»* 

tllilllinMI  I'OVrli  lo\W|  ]»:il  t  of  f'lilfk.  It  !•>  Iliarkcnl  |»y  \rT\  fthallo*  .  *■  =. 
rmtrir  atri.i*.  I  'hr  -ili^ul.ir  hour  which  •ujpfMirt*  tlit*  »Mr  of  th*-  AJ.tr:  ■  ■? 
part  of  thr  :thdo:i.m  it  -»t\  !ifi.rin,  *li}*titly  rurvrd  hark  want.  ;t  ■!*?*;• 
from  tli»*  toji  of  tlii*  01-t  :piit  ;iml  ilr*crinl  towafil  thr  inrdian  lilir  **(  ! L* 
alHloinrii,  which  it  r».irln*  hi  lniul  thr  Jmm  total  tin  ;  it  I*  com  pi  mm!  of  tl* 
tWo-|iri>!t^c«l  Mi|it.n  ;.i\  icjr.  \\  )i:i  }t  !<•  V\vt\  tiy  ligament*  tc»  thr  t*rr  lyrxt .  a:  d 
of  thrrr  *»!rrnlrr.  Ii«'«'4l!*'-*)i.i)>rit  |miM<  i.i\  :i  ]«•*  ;  thr  llp|*rrmuat  |M«*tr»a*<  i*r> 
in  fiiit|M'iiilf il  \*\  l!|>:inii-i.t%  fnnn  flit-  »'i)>:a«'la%  t<  ]••,  aa  i«  al*o  thr  r!a*  «.r>  . 
tin*  rtMl  !:#•#»  iiiuiii-«ii;iri-h  <>i!«»'a  tli«tlim  iiit«cntiiriit,  aii«l  ita  l»»rr  |»«»Tt..t» 
in  tjuitt*  frtN*.  I  »«»ih.i1  tin  ii.-»:t»«l  in  ;»l«.i\  h«-t*Ai>«*ii  riNit  of  ramlAl  a:«!  rtf 
atid  co||iiki<m*«1  of  \t-rv  f « •■>•.«■    i.t\<>  :   tin*  ulial  r«*liilnrtirr«  at  •*»«:  r  «l.*taiir* 

a  ■ 

lM*htn«l  thr  ilor«.il   ai>l  !•  tn.:i.  •••  -   t."t  wtx  far   from  thr  ramla!  .  raiitia. 
tin  ••mall,  h  it li  a  « *»i» -i«l«  ial.!«  i ■.  1 1 1 1 . 1  •«  r  «>f  ha-^al  ia\  %  al»o\  r  aiid  l«lo«  .  |**r 
torsi  tins  quite  at  thr  1uh«i  »u\v  of  thi*  IkmIv  ;  \entral  fina  \cry  small  aawi 
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partly  coalescent.     Light  brownish  on  the  back,  with  numerous  brown 
pigment  spots  on  the  sides ;  abdomen  black.     (Glint her.) 

Gtinther  described  this  genus  and  species  from  a  specimen  Z\  inches 
long,  obtained  south  of  tho  Phillipine  Islands,  in  500  fathoms.  He  had 
previously  obtained,  in  1868,  the  specimen  collected  by  Lowe  at  Magda- 
lena.  The  Albatross  obtained  a  single  specimen  from  station  2392,  at  a 
depth  of  724  fathoms.  The  capacity  of  this  form  for  swallowing  fishes 
greater  in  size  than  itself  appears  to  be  as  great  as  that  of  Chiasmodus. 
(Goode  <fe  Bean.)  (Named  for  its  discoverer,  Rev.  R.  T.  Lowe,  the  his- 
torian of  the  fishes  of  Madeira.) 

OmMmdu  fotru,    GCnther,  Challenger  Report,  xxu,  201,  pi.  62,  figs,  r,  c',  1887,  Philippine 
Islands  ;  Magdalena;  Goode  A  Beam,  Oceanic  Ichthyology,  122,  fig.  150, 1895. 

Family  LXXXIII.  PARALEPIDIDiE. 

Body  elongate,  somewhat  compressed,  formed  much  as  in  a  Barracuda, 
covered  with  cycloid  scales  of  moderate  or  rather  large  size.  Head  long, 
usually  scaly  on  the  sides.  Mouth  very  large,  lower  jaw  projecting.  Pre- 
maxillary  not  protractile,  very  long  and  slender,  forming  the  entire  margin 
of  upper  jaw ;  maxillary  long  and  slender,  closely  adherent  to  premax il- 
ia ry.  Teeth  rather  strong,  pointed,  in  single  series  on  the  jaws  aud  pala- 
tines ;  some  of  them  on  lower  jaw  and  palatines  sometimes  very  long  and 
fang-like,  and  most  of  them  freely  depressible.  Opercular  bones  thin. 
Paeudobranchiie  present.  Gill  membranes  separate,  free  from  the  isth- 
mus. Branch  iostegals  about  7.  Gill  rakers  short,  sharp,  spine-like.  Eye 
large.  Lateral  line  present,  its  scales  usually  enlarged.  Dorsal  fin  short 
and  small,  behind  the  middle  of  the  body,  nearly  or  quite  over  the  ven- 
trals: adipose  fin  present;  anal  fin  low,  rather  long;  caudal  fin  short, 
narrow,  forked;  pectorals  rather  small,  placed  low.  Pyloric  creca  none. 
No  air  bladder.  Phosphorescent  spots  few  or  none.  Genera  3  or  4,  spe- 
cies about  12 ;  voracious  fishes  of  the  open  seas  or  the  deep  seas. 

PARALEI'I.HiE  : 

aa.  Body  6caly ;  stomach  not  remarkably  di»tcu*ible;  luminous  spots  usually  present,  but  incon- 
spicuous. 
6.  Lower  jaw  with  3  to  5  very  long  faug-like  teeth  on  each  side;  snout  moderately  pointed. 

Sums,  286. 
bb.  Lower  jaw  without  distinct  fang-like  tocth. 

c.  Ventrals  inserted  entirely  behind  dorsal,  their  distance  from  eye  twice  the  distance 

from  bo*e  of  caudal;  snout  attenuate.  Aiutozenis,  287. 

cc.  Ventrals  inserted  below  front  of  dorsal.  Pabalepis,  288. 

286.  SUDIS,  Rafinesque. 

SH<li»t  Rafinesque,  Caratfori  di  Ahuui  Nuovi  Gcneri,  etc.,  00,  1810,  (hyalina). 

Body  elongate,  somewhat  compressed,  with  cycloid  scales  of  moderate 
size.  Head  long,  scaly  on  the  sides.  Mouth  very  large,  the  lower  jaw 
projecting,  the  cleft  turned  upward  toward  its  end.  Premaxillary  very 
long  and  slender,  forming  the  entire  upper  margin  of  the  upper  jaw; 
maxillary  long  and  slender,  closely  adherent  to  the  premaxillary.  Teeth 
rather  strong,  pointed,  in  single  series  on  the  jaws  and  palatines,  3  to  5 
of  them  on  lower  jaw  very  long  and  fang-like  or  dagger-shaped ;  moat  of 
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canines,  are  freely  depressible ;  a  long  aeries  of  teeth  on  the  palatines,  1 
or  2  of  the  anterior  teeth  on  each  side  and  1  or  2  others  long,  slender,  and 
fang-like.  Tongue  free  anteriorly,  rough ish,  hot  apparently  without 
teeth.  Scales  very  large,  cycloid.  Dorsal  fin  inserted  somewhat  behind 
the  middle  of  the  body,  at  a  distance  of  nearly  4  times  its  base  in  front 
of  the  anal,  its  height  a  little  greater  than  the  length  of  its  base ;  anal 
fin  anteriorly  nearly  as  high  as  the  dorsal,  its  posterior  rays  low ;  pectoral 
fins  placed  low,  rather  short,  about  as  long  as  the  maxillary ;  caudal  fin 
short,  narrow,  apparently  forked  ;  ventrals  (lost  in  the  type)  probably 
in  front  of  the  dorsal.  Coloration  light  olive,  the  sides  silvery,  with  dark 
panotulations.  Peritoneum  silvery,  underlaid  by  black  pigment.  Santa 
Barbara  Channel,  California,  the  only  specimen  known  taken  from  the 
stomach  of  a  hake  (Merluocius),  itself  found  in  the  stomach  of  a  long-finned 
albioore  (Germo  alalunga).    (ringens,  gaping.) 

BmdU  rimgma,  Jordan  A  Gilbkst,  Proc.  U.  S.  Nat.  Kus.,  1880,  273,  Santa  Barbara  Channel. 
(Type,  No.  27401.    Coll.  Jordan  *  Gilbert);  Jordan  A  Gilbkrt,  Synopsis,  277,  1889. 

287.  ARCTOZENUS,  Gill. 

Arrtmmm,  Gill,  Proc.  Ac.  Mat.  8ci.  Phi  la.,  1864, 188,  {borealu). 

Head  elongate,  conical,  the  snout  attenuate,  the  jaws  straight,  the 
lower  mostly  covered  by  the  upper ;  teeth  of  lower  jaw  anteriorly  slender, 
recurved,  and  distant ;  .posteriorly  small,  acute,  and  close  together.  This 
genus  is  closely  related  to  Sudis,  from  which  it  differs  mainly  in  the 
absence  of  fang-like  teeth.  From  Paralepii  it  differs  in  the  position  of 
the  ventral  fins,  whioh  are  entirely  behind  the  dorsal.  The  known  spe- 
cies belong  to  the  deep  waters  of  Arctic  America ;  long,  slender  fishes 
suggesting  the  Barracuda  in  outline,     (o/wcrof,  northern ;  #v«c,  strange.) 

a.  Teeth  com parati rely  strong  ;  Atlantic  species.  borkalik,  897. 

a*.  Teeth  comparatively  weak;  Pacific  species.  ooRCtCAKt,  8*8. 

897.  ABCTOZKXUS  BOBEALI8  (Reinhardt). 

Head  4|;  depth  12.    B.  7;  D.  8;  A.  32;  P.  11 ;  V.  9.    Snout  as  long  as 

rest  of  head ;  mandible  included,  its  upturned  tip  fitting  into  an  emargi- 

nation  of  upper  jaw.    Teeth  as  in  J.  coruacans,  but  considerably  stronger. 

Pectoral  and  ventral  fins  small,  the  latter  inserted  behind  the  dorsal. 

Color  plain.     Greenland ;  occasionally  southward  to  Cape  Ann  ;  scarce. 

(boreali*,  northern.) 

PuraUpi* bortaiit,  Rkinharut,  Natunr.  Math.  Afhandl.,  vn,  115,  1832,  Greenland;  GCnthkr, 

Cat,,  t,  419,1864. 
Aniostmrnt  ooreofo,  Gill,  Proc.  Ac.  NaLSci.  Phi  la.,  1864,  188. 
SmdmboreaH^  Jordan  A  Gilbert,  Synopsis,  278,  1883. 

898.  ARCTOZENUS  COHTJSCAN8  (Jordan  A  Gilbert). 

Head  4;  depth  13.  D.  8;  A.  31 ;  P.  11;  V.  9;  scales  GO.  Body  very 
elongate,  of  nearly  uniform  depth,  the  caudal  pedunole  very  slender; 
abdomen  compressed.  Head  long;  snout  sharp,  half  length  of  head. 
Eye  large,  high.  Jaws  equal ;  maxillary  reaching  vertical  from  nostril ; 
tip  of  lower  jaw  fitting  into  an  emargination  of  premaxillaries ;   none 
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of  the  tooth  fang-like;    praams  illarion  laterally  with 
4  or  5  longer  teeth  In  front ;  vomer  with  Minnie  tentl 
teeth  long,  the  posterior  short;  teeth  of  lower  Ja 
unequal.    8enles  deciduous,  those  of  lalatal  lino 
smsJl ;  TentrsJs  entirely  behind  dorsal,  their 
twiee  that  from  bene  of  caudal ;  distance  from  front  es? 
caudal  half  its  distance  from  tip  of  snout;  caudal  widely 
olivaceous ;  sides  of  head  silvery ;  bases  of  ins  generally 
mandible  each  with  a  double  series  of  minuto 
Paget  8ound ;  one  specimen  known,  scarcely  difertng 
log,  the  teeth  a  little  weaker,    (ceramet,  sparkling*  I 

SSffcffc   flMTII,  JOB»A*  *  OlLMtT,  Flw     V    *.  Sbl.   M«,  |SU\  til 

(typm.  Mo.  17171.    Cull  Uniwa.) 

Joint*  A  tiiiMsr,  HraopSa,  X7M.  HUB. 


388.  PARALEPIS,  Risaa. 

Bvan.  lltoL  Kit   Kar.  M*rM..  Ill,  ITS,  ISJft,  (    t  $  i  ilu 

Head  and  body  elongate,  compressed,  coveted  with  deeidi 
those  of  the  lateral  line  being  the  largest.    Cleft  of  the 
wide;   maxillary  developed,   closely  adherent   to   the  tat 
Teeth  unequal  in  site,  some  in  the  mandible  and  on  the 
being  rather  larger  than  the  others ;  they  are  arranged  in  single 
In  the  Intermaxillary  and  mandible,  on  the  palatine  and  pterygoid 
Eye  large.     1'ertoral  tins  well  developed :   ventral*  small,  in— rt«d  si  • 
great  distance  fnuii  the  |«ctorahi,  lielow  or  immediately  Whiad  •*   1 
front  of  tin*  ilornul  tin:  dor*al  tin  «hort.  on  the  hind  part  of  the  *«4« 
adipose  tin  nmall ;   anal  elongate,  occupying  the  eod  of  lb*  tail  .  read*. 
emarginate.     (fill  opening;  \ery   *idc.  tin*  outer   branrbial   ar«-t   U«i 
with    abort,    wpme-likc    gill    rakers:    p^rudtdiranrbia*   v*ll   •lrw*/p*4 
branch  iofttegaU  7.     An  Madder  none.     Pyloric  appendage*  hod*        • ..+. 
near  ;  /#Tir.  ncale  ;  ncale*  mi  aide.  > 

«>et.  pimmr*  roiKfco*oin»x  »*•> 

Head!;  depth  12:    eye  .V     P.  1»:    a.  XI:    IMS;   V.»      lied?  r\*-£*\* 
Hea«l  romprexMsl.     Snout  lone  con iral ;  rlrfi  of  niuuth  tutMUrat*-     s.ai 
illary  rml-like.  adheiriit   t«»  pri-maxillary.     Teeth  in  a  »ioi:h»  ru«  ;l  ti* 
intermaxillary,  a  few  enlarged  anteriorly;  also  on  palatine*  a&d  pury 
goidfl.     Ventral  tin   \ery  *hiift.  inserted  Ik* low   the  anterior  part  «<f  iL» 
dontal.     <>ill  opening*  \er\  large,  fier  fnuii  the  iathmn«:  gill  rakrr*  i»m 
titmirroii*.  minute.     I'.ilni  «ol\  i-t\  :  «hghtl\  M 11  i»h  upon  the  liar k  ;  Mark  •* 
upon  the  Ik-IIv  or.  .if 't-.ifint  of  the  transparent*  of  the  black  |vr:l«*rc«K 
along  the  lateral   |iin<   thtre    .ut-  «onif  lilac k i»h  dot*  ;    in*    »:l»rM       f- 
poptl     hlacki«h.   •*iivt*r\.      U.in     m    the    Mediterranean      The     Ck^-ti 
obtained  a  *»t"'citneii  >  No.  ::7**-\  I'.  S    N.  M     from  Mation  ^*U.  at  a  def  it 
of  ."C"»  fathoiti*        '  '"••;  nn«.  the  \*  hiteti*h  :  r.' ■'■*■,  likence*  1       Ea 


JVii'i)  u  .  .»r.»  .,         •     |;.-«       II  .!     %.•     I    .r    ;-    *!•  fill    •••>    ill.  i'i    l  J    « 11.  fif    1'     l«9i    Ntiff 
GCXTMEa.  C*t ,  41/.  1~A,  ••  •  ;  •  *  Bia»,  •Hcabu  iLUtjuU*).  U»,  IMS. 
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Family  LXXXIV.  STERNOPTYCHIDiE. 

Fishes  "  with  compressed  ventradiform  body,  carinated  contour,  deeply 
and  obliquely  cleft  and  subvertical  •  months,  whose  upper  margin  is 
constituted  by  the  supramaxillaries  as  well  as  the  intermaxillariee ; 
branchiostegal  arch  near  and  parallel  with  lower  jaw,  scapular  with  an 
inferior  projection,  and  with  one  or  more'of  the  neural  spines  abnormally 
developed,  and  projecting  above  the  back'  i'n  advance  of  the  dorsal  fin." 
(Gill.)  Genera  2,  species  about1  10;'  cTeep:sea  fishes,  rising  toward  the 
surface  at  night  or  in  stormy  weather. '  (Sternoptychida;,  Giinther,  Cat.,  v, 
384, 1864,  part  group  Sternoptychiiia.y 

m.  Projecting  neural  spine  before  dorsal  single;  spine-like  abdominal  outline  nearly  continuous 
in  a  sigmoid  curre;  branchiostegals  6.  Sternopttx,  289. 

•a.  Projecting  neural  spines,  several  constituting  a  saw-like  ridge  before  dorsal;  abdominal  out- 
line abruptly  contracted  before  anal;  branchiostegals  9.  Aboybopelecus,  290. 

289.  STERNOPTYX,  Hermann. 

Skrmoptgx,  Hkbmann,  Natarforscher,  xvi,  8,  1771,  {diaphana). 

Trunk  much  elevated  and  compressed,  the  slender  tail  very  short ; 
abdominal  outline  nearly  continuous,  in  a  sigmoid  curve ;  teeth  of  the 
jaws  in  several  series,  the  largest  teeth  in  the  inner  row  ;  a  single  spike- 
like  neural  spine  before  dorsal ;  branchiostegals  5.  Otherwise  essentially 
as  in  Argyropelecu*.    (oripvov,  breast;  flri'f,  fold  or  plait.) 

900.  STERNOPTYX  DIAPHANA,  Hermann. 

B.  5 ;  D.  9 ;  A.  13 ;  P.  10 ;  V.  3.  Depth  equal  to  distance  between  tip  of 
snout  and  base  of  the  very  short  tail.  Interorbital  space  slightly  con- 
cave ;  posterior  limb  of  preopercle  bordering  hind  part  of  orbit,  and 
descending  very  obliquely,  ending  in  two  points.  Pectoral  scarcely  reach- 
ing ventrals,  which  are  very  small.  (Giinther.)  Atlantic;  occasionally 
taken  in  the  Gulf  Stream,  from  Santa  Cruz  Island  to  the  Grand  Banks. 
(diaphanus,  diaQav'w,  transparent.) 
SUmoptyx  diaphana,  Hermann,   Naturforscher,  xvi,  8, 1771,  Jamaica  ;  GCwtheb,  Cat.,  v,  387, 

1864;  Goods  &  Dean,  Bull.  Mus.  Comp.  ZoiH.,  x,  No.fi,  1883,  220. 
Stmrmopifx  hermanui,  Lac£p£de,  Hist.  Nat.  Poiss.,  v,  613,  1803;  after  Hermann. 

290.  ARGYROPELECUS,  Cocco. 

ArgyropeUciu,  Cocco,  Giorn.  Sci.  Sicil.,  fare.  77,  146,  1829,  (hemigymttHs). 
PUurothyrU,  Lowe,  Fishes  of  Maiit'ira,  64,  1801,  (<>l/<rr»i). 

Body  much  elevated  and  compressed,  passing  abruptly  into  the  short 
tail ;  no  scales,  the  skin  covered  with  silvery  pigment ;  series  of  luminous 
spots  along  the  lower  side  of  the  head,  body,  and  tail.  Head  large,  com- 
pressed, and  elevated,  the  bones  thin,  but  ossified.  Cleft  of  mouth  wide, 
vertical,  the  lower  jaw  prominent.  Margin  of  upper  jaw  formed  by  the 
maxillary  and  premaxillary,  both  of  which  have  a  sharp  edge  which  is 
beset  with  minute  teeth  ;  lower  jaw  and  palatine  bones  with  a  series  of 
small  curved  teeth.  Eyes  large,  very  close  together,  lateral,  but  directed 
upward.    Angle  of  preopercle  with  a  spine  usually  directed  downward. 
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PeotoniU  well  developed ;  ventrele  rmy  mmXL    Hi 

bonce  prolonged  into  flat  pointed 

line  of  the  belly ;  a  eeriee  of  imbricated 

the  publo  spine,  forming  •  rentral  eerretare.    Detenl  is 

preeeded  by  a  serrated,  oeeeone  ridge,  noasiclrag  of 

prolonged  beyond  the  muscles ;  edipoee  in  radiejentnry  ; 

emudftl  forked.    Oill  opening  Tery  wide,  the  enter  bianfbial 

ing  forward  to  behind  the  symphysis  of  the  lower  Jew, 

▼•ry  long  gill  rakers ;  branehloategeJe  9,  the  nreh  nenr  lower  Jew  mi 

parallel  with  it ;  paeadobraaehia*  end  nlr  bladder  preaont.    Font  eeawn 

even.    Small  pelagie  fishes  found  in  moat  eoaav  oosaiag  to  the  eswems  m 

night,  descending  into  deep  water  by  day.    (e*pe*rt  silvery ;  ssiae*. 

hatchet.) 

a.  Aealrajrall;  aoaplaaaaloa*  lawan 
a   Factota!  fla  ararly  mac-blag  aaaL 
U.  Partoial  ••  raacalac  veaowta. 


tei.  AidTtopKurra  imsrim, 

B.9;  D.  7  or  8;  A.  11;  P.  9;  V.  5.    Depth  of  body  eqeaJ  to 
between  gill  opening*  and  baee  of  eaadal ;  poatnrior 
and  angle  of  preopercle  eaeh  with  a  email  triaagnlar  opine ;  tad 
spines;  pectoral  fln  nearly  reaching  anal.    Length  trachea.    i< 
Atlaatie  and  Mediterranean  in  deep  water;  oeeaaional  in  theOoif  I 
offeootbern  New  England,    (km-,  half;  ^i-pi-wr,  naked  )    <En.  > 

Arjjrvpi***  4»«i^r«w^  4V  ro,  (jhtra.  It  I  "Ml .  fiur.  77,  I M,  Ism,  Ceeet  af  Italy  '  »»"*• 
4  Vauvcibwmc^  Hi*  Sal.  IN.taa  ,  %  til,  >*■.  1M9.  Ofarsta.  t'at  .  «.  m  i«m  •«-«■  a 
Ht»%.  Bull.  ilu«.  \\,my  /•«»!  ,  \,  No  :,.  laM,  z»* 

furm,*pif*  MrWiirrr.iMrMa,  ('•«in,  Uinfii    l"»f«  i|»  M««iiita,  ir.  7,  l*M.  Ceeat  af  Italy 

to*.  ABianorKUcrtH  oLTgani  <*afiMi 

II.  9;  I>.  !*:  A.  11 :  1*.  10:  V.  t».  Depth  nearly  or  unite  e«|aal  todiataav* 
from  shoulder  to  n«»t  of  caudal ;  tail  as  deep  at  l»ase  mm  l«ng.  Maad  taw 
with  a  short,  flat  spine  at  its  jioeterior  rorner:  preoperrle  apioe  dtreciW 
downward:  tail  without  spines :  pectoral  tin  reaching  Ten  Ira  la  iiu 
thrr. )  Op«*ii  Atlantic :  coaM  of  Norway  to  Hraril  and  Cape  of  tioral  H*ew>. 
oeeaaional ly  taken  in  the  < in If  Stream  from  the  (irand  llaaka  aua  thwart 
(Named  fur  .1.  K.  M.  von  Olferw.  who  aent  apecimena  from  Itraiil  to  taw 
Muaeum  of  Tarif*  )  i  K n .  > 
*tor»y»*  .J'rrH,  it  Mia.  It.  »-■■*•  Animal.  YA   .'.  n.  il*.  I'.-j,  near  Caps  af  Gaai  Haaw 

Jlryyr*  <p*l*  m§. twr.  t!;tlt  V%  \  lt*  \  X  tit  \    \wwt+,  II  h|.  \«|    l'it«.,  %  til,  fitfV.  !•!»,  afaTe  AUalU 
Jryyn^>/#«-w  iJ/rr«t.  i'iiiii  A  \  «i  iv  ii »  »fc».  Hut   Sat.  lVta»,  mi.  #a\  IM».  liTaiasa.  »aa 

',  W..  |«#«4.  I.i ■  ui  »•■■..  >»trtfc't  •  l'i*kar.  »i,  3.  I*»? 
Miwi   rtfiw^rrw.  |,i,»ft_  >i*h-«  Ma<l*ira,  «■«,  W-1 

KaimU  IA.WV    IIHACANTHID.*:. 


Kishea  erl  lik«»  in  form  "with  apiuy  pror  eases  from  anterior  port  ana  of 
vertebra-  projcetiiii*  through   the  akin  of  the  body.     Perioral*  elaareL 
llody  naked.     I>or*al  tin  tM-gi  lining  in  advance  of  the  vent."    <(«ill.      lias 
genus  with  3  species  known  ;  deep-sea  fiaues,  eel-like  in 
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291.  IDIACANTHUS,  Peters. 

Farm,  Monataber.  Akad.  Wiss.  Berlin,  1876,  846,  (/oscto/a). 
GCkthke,  Ann.  Mag.  Mat.  Hist.,  1878, 181,  (/nx»). 

Body  snake-like,  very  slender  and  elongate,  scaleless.  Vent  very  far 
back.  Head  large,  compressed,  the  snout  moderate,  the  cleft  as  long  as 
head*  Teeth  extremely  large,  numerous,  unequal,  fang-like,  depress ible, 
present  on  jaws,  vomer,  and  palatines.  Eye  small;  opercles  narrow. 
Hyoid  bone  with  a  long  barbel.  Dorsal  long  and  very  low,  extending 
from  above  ventrals  nearly  to  caudal ;  the  rays  simple,  each  one  placed 
behind  a  pair  of  spine-like  processes ;  no  adipose  fin ;  no  pectorals;  ven- 
trals median.  A  luminous  organ  above  middle  of  upper  jaw  and  a  series 
of  luminous  dots  along  side  of  belly  and  on  outer  ray  of  ventral  and  on 
tail.  Gill  openings  very  wide;  branchiostegals  short,  numerous.  Gills 
4 ;  no  pseudobranchisB.  Vertebras  numerous,  67  in  Idiacanthus  ferox.  Three 
species  known.    (ISiof,  peculiar;  uicavfla,  spine.) 

a.  Dorsal  fin  inserted  opposite  root  of  ventrals;  anal  rays  45.  ferox,  903. 

oo.  Donal  At  inserted  well  in  advance  of  ventrals;  anal  rays  about  36.         arthostomus,  904. 

•OS.  IDIACANTHUS  FEBOX  (Gunther). 

D.  60;  A.  45;  V.  6.  Vertebra  67.  Vent  in  sixth  eighth  of  total  length. 
Dorsal  inserted  opposite  ventrals.  Color  black.  North  Atlantic,  nearly 
midway,  in  2,750  fathoms.  One  specimen,  8  inches  long.  (Gunther.) 
{ferox,  fierce.) 

BalkfopkU/troz,  GCnthki,  Ann.  Mag.  Nat.  Hist,  n,  1878,  181,  North  Atlantic. 
Mkuxtatihu/mMr,  GOhthib,  Deep-Sea  Fishes  Challenger,  xxu,  216,  1887. 

•04.  IDIACANTHUS  ANTR08TOXU8,  Gilbert. 

Head  12;  depth  16.  D.  57;  A.  about  35.  Abdomen  much  dilated, 
abruptly  constricted  immediately  behind  the  ventral  fins,  and  much  nar- 
rowed anteriorly,  the  depth  again  increasing  to  occiput.  Greatest  depth 
immediately  in  front  of  ventrals.  Maxillary  reaching  edge  of  gill  cover. 
Teeth  in  a  single  series  in  each  jaw,  readily  depressible,  varying  greatly 
in  length ;  teeth  in  the  upper  jaw  arranged  in  groups  of  4  or  5,  the 
anterior  member  of  each  group  being  very  short,  the  others  rapidly 
increasing  backward,  the  posterior  tooth  very  long;  lateral  teeth  in 
mandible  inserted  at  the  extreme  outer  edge  of  the  jaw,  the  anterior  teeth 
inserted  farther  inward ;  thus  the  last  of  the  anterior  teeth  are  distinctly 
within  the  first  of  those  on  sides  of  jaw ;  a  single  small  tooth  on  each 
side  of  vomer,  and  2  or  3  posteriorly  on  palatines ;  3  pairs  of  teeth 
directed  backward  from  near  tip  of  tongue.  Eye  over  first  third  of 
length  of  maxillary ;  lower  jaw  much  longer  than  the  upper.  Barbel  k 
longer  than  the  head,  expanded  near  its  tip,  and  again  narrowed  as  in  /. 
ferox.  Dorsal  beginning  well  in  advance  of  ventrals,  its  distance  from 
tip  of  snout  3i  in  total  length ;  anterior  rays  distant,  the  membrane 
from  one  ray  reaching  only  to  basal  portion  of  the  succeeding  ray ;  each 
ray  starting  behind  a  pair  of  short  spinous  projections  which  diverge  back- 
ward, the  fin  when  depressed  lying  in  the  groove  formed  by  these  diverg- 
ing pairs  of  spines  ;  caudal  forked,  the  rudimentary  rays  extending  well 
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forward  on  caudal  peduncle,  nearly  meeting  posterior  mya  at 
anal ;  vent  immediately  In  front  of  anal  in,  rar 
domen,  ite  distance  from  end  of  eaadal  3|  in  total 
dorsal ;  rent  rain  a  boot  I  length  of  auxiliary,  Tory 
of  5  or  6  slender  rays,  inserted  much  nearer  front  of  anal  t 
distance  from  anal  about  half  their  diataaeo  from  Up  of 
mandible  lighter,  the  base  and  terminal  portion  of 
tranalneent.    No  evident  phosphorescent  spot  on  cheek :  4 
phosphorescent  dots  on  abdomen,  the  lateral  series  ratemi 
distance  behind  ventral*,  the  median  series  uniting  10 
behind  these  6ns.    length  4V  inches.    Off  the  coast  of 
fbmia  in  603  fathoms.    (ui*rparv  cavern ;  **«*«,  month. > 


.,  iIiuimt.  Pmr  l\  *.  Mat.  Mwl,  US*.  34.  Atsstt 
fathema,  off  aouthsra  California.    (Ty**,  V*.  etmt,    fWl 

Order  U.  LYOPOMI. 

This  group,  which  contains  the  single  family  of  JfofuseHii.  m  iam 
defined  by  Gill : 

8eapular  arch  const ituted  by  proscapola,  posts rotemporal 
temporal,  the  post -temporal  discrete  from  side  of  eraaiam  ami 
on  sapraoecipital :  hypercoraroid  and  bypereoracoid  lamsllnr ;  a 
in  upper  margin  of  bypocoracoid:  niesocoracoid  absent; 
mal;  cranium  with  the  condyle  confined  to  basioccipital.  <i 
apparatus  characteristic,  tht»  preopcrele  entirely  detached  from  is*  «*» 
peunorium  i  ru<liini*ntnry  ami  couiiertcd  only  with  the  lover  ;»»  .  ~f< 
culiiiii  uoiiiially  roiiiirrted.  FHilHi|M*ri-lr  enlarged  ami  partli  u»uii*  t*  tin 
uniia)  jHJMtmii  of  the  |»it*fi|MMrlr.  iu  rompany  with  the  *uU»roit*.  ci-A-i 
nhirh  is  extended  huckuuid  to  the  o|mrrular  margin;  liobea  *.f  ,&*% 
palatine*,  and  |it«at>Ki*i(l  complete  ami  normal;  anterior  trrtebr*  try* 
rate:  ventral*  ahiiormul.  /  v«»;i*»ini,  (till.  American  Natura»i*t.  N»i*o> 
ber,  lw<*,  1«"1»».»     i  *•  -.  loi»tf:  -./(j.i,  operculum  ■ 

r'annl>   IAWVI.   HALi>SAt'Kl!».K. 

Itody  elongate,  completed   :int«*riorl\  ,  taprriiiK  into  a  \rt\  l«-r»x   »=- 
nli'iiilcr  tail.  which  Im-coiim-*  compre%*ed  and  narrowed  into  a  »*«rt  vf  *  a 
metit.     AiMlotiifii  ifiiiutli'il.     Sf.tlf  ••  riitlirr  •mall,  rycloul,  ilrr  :i!ii«ja«.  •  .*!«• 
of  head  m*al\  :  lat<-r.il  line  present,  runnint*  along  tbe«ide«uf  t!i»  Kei.t 
iff*  M'alcn  in  tin1  known  «|mti«'*  i-nLir^ed.  ••:»<  h  in  a  pouch  of  Mark  *kxa 
with    a    lumin<iti«*   oi^aii    at    it*    l«a*e.     No    l»arl»eU.     Ilrad    •o»*"wt.«caJ. 
deprefmrd  aiititioii\.  the  il.iitenrd  »n.»ut  projecting  beyond  i **«-  e>>«ta 
Mouth  inferior,  hoi  I/hi. tal.  of  iiii>ili-i.itf  M/e,  it*  anfrrior  marjciii  form  I 
by  the  prcriiaxillai  >•-*.  it*  !.»t«*r:»!  margin  1»\  the  maiillarie*.  which  ar»  «.*f 
m«»drr;ite  width.      !'»■■■?  h  •»•■  i!i.  in  v  1 1 ' . f < •  r in  h.itiiU.  tiii  t'-eja«».  the  r?«£j 
military  p;i].»!ii.«-*  .md  )•:•  :  >  ^t».«l-  .  i.«»ii»-  »«ii  \  oiui<r  .md  tongue.     Kje  ra^L^r 
hirge.     Ka«  :a!  hom--  wrh  !.ii^«*.  u::n  ili-!"U*  t  a\  itu»      « t|»rrrutar  a|*r**ra 
til*   |M<rtiii;il .  tin*   prt«.|.«i .  '«    •iiti|i.\   «)f't:i<  IiinI   fr«»in  ^u*|*rii*utium.   r^J? 
uirutary.  ami  con  net' Utl  ui*i\  w  ith  !u«n  jaw  :  o|iervle  normalli  cwna«ct«d . 


Jordan  and  Evermann. — Fishes  of  North  America.        607 


ioboperole  enlarged  and  partly  usurping  the  usual  position  of  the  pre- 
opwole,  in  company  with  the  suborbital  chain,  which  is  extended  back- 
ward, to  the  opercular  margin.    Bones  of  head  unarmed.    Gills  4,  a  slit 
behind  the  fourth.    Pseud  ob  ranch  he  none ;  gill  rakers  short ;  gill  mem- 
branes separate  from  the  isthmns.    Branchiostegals  numerous  (about  14). 
Dorsal  fin  short,  rather  high,  inserted  behind  ventrals  and  before  vent; 
no  adipose  fin ;  no  caudal  fin ;  anal  fin  extremely  long,  extending  from 
▼ent    to   tip   of  tail    (its   rays  about  200  in  number) ;    ventrals  mod- 
erate, not    very    far    back ;  pectorals    rather   long,    narrow,    inserted 
high.    No  axillary  scales.     Shoulder  girdle  weak,  its  uppermost  bone 
(snpraclavicle  or  post- temporal)  touching  the  cranium  at  the  nuchal 
region,  but  not  connected  with  it  laterally.    Air  bladder  large,  simple. 
8tomach  caecal;   pyloric  coeca  in  moderate  number;   intestines  short. 
Ovaries  not  closed.    Vertebrae  very  many,  60  -f  x.    Three  genera,  with 
about  10  known  species.    Fishes  of  the  deep  sea.    (Halosaurida:,  Giinther, 
Cat.  vii,  482, 1868.) 

a.  Ventral*  normal;  no  second  dorsal  fin. 

b.  Vertex  covered  with  scales;  scales  of  lateral  line  scarcely  enlarged;  snout  obtusely 

rounded;  anal  high.  Halosauru8,"292. 

66.  Vertex  scaleless;  scales  of  lateral  line  enlarged,  provided  with  photophores;  suout 

pointed;  anal  moderate.  Aldrovamdia.  293. 

292.  HALOSAURUS,  Johnson. 

ffaloeawm*,  Johnson,  Proc.  Zool.  80c.  London,  1863,  406,  (otfmi). 

Ventrals  normal ;  no  second  dorsal  fin ;  anal  high.  Snout  obtusely 
rounded.  Head  without  angular  ridges.  Vertex  covered  with  scales. 
Scales  of  lateral  line  scarcely  enlarged.  Characters  otherwise  included 
above.     (a^c,  sea;  oavpoc,  lizard.) 

a.  Preoral  portion  of  snout  equal  to  half  its  length.     Height  of  body  nearly  equal  to  half 

length  of  head  and  tV  of  total;  diameter  of  eye  |  post  orbital  portion  of  head  and  much 

greater  than  width  of  interorbital  space;  about  60  scales  in  lateral  line  in  front  of 

Tent.  owen  i,  906. 

aa.  Preoral  portion  of  snout  less  than  half  its  length;  height  of  body  about  }<x  length  of  head 

and  /t  of  total;  diameter  of  eye  half  length  of  poetorbital  portion  of  head  (which  is 

equal  to  that  of  snout),  and  much  greater  than  width  of  interorbital  space;  about  67 

scales  in  lateral  line  in  front  of  vent.  gunthbri,  906. 

905.  HALOSAl  Rl  S  OWEN  I,  Johnson. 

Head  7*.  B.  14;  D.  11;  A.  191;  P.  11;  V.  10;  scales  about  14-170-6. 
Height  14 J  in  total  length  ;  eye  2  in  snout,  5  in  head,  reaching  to  profile; 
snout  produced,  its  preoral  portion  being  nearly  \  its  length.  Eye  rather 
large,  }  postocular  portion  of  head,  and  much  more  than  width  of  inter- 
orbital space;  maxillary  reaching  vertical  from  front  of  eye.  Length 
of  head  more  than  its  distance  from  ventral  fin,  the  base  of  which  is 
entirely  in  front  of  and  somewhat  remote  from  base  of  dorsal ;  pectoral 
fin  with  narrow  base,  very  long,  extending  nearly  to  root  of  ventral. 
Scales  of  lateral  line  scarcely  larger  than  the  others,  without  phospho- 
rescent organs  being  visible  in  the  only  specimen  known  ;  anterior  por- 
tion of  dorsal  fin  covered  with  small  scales  ;  anal  fin  scaleless.     Brownish 
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silvery  on  abdomen.    (Uuntaer.)    latamMUl 

eter  of  aye.    Snont  soalBls— .    Month  stederaft 

of  snoot.  Dorsal  to  over  the  speos  ■■twson  Tontrnl 

dorsal  rnye  (eecond  and  third)  twiee  as  Jang  aa 

sotlolsss.  longer  than  vent  rale;  Yen  trait  esaly.    Tamil  a* 

lotal  length,  no  anal  papilla;  faaaa  of  anal  aaalj ;  annate!  of  S 

rays.    Lateral  Una  very  low  down  and  disappearing  amssemtt*     *)**■ 

omen  IS,  amall.    Air  bladder  5  Inches  long  and  with  n  diHssii  ad**} 

ooat.    Inleotlne  straight.    Peritonenm  blaak  anteriorly,  psntmsilj  vet 

patebea  of  black  lines  on  a  pale  gronnd.    The  tret  Indlvftdnal 

wm  eangbt  In  February,  a  female  with  eggs,  In  S 

aide,  fti  Inenea  long,  not  covered  with  name.  (. 

the  type  from  Madeira.   Two  specimens,  16t  I 

were  obtained  by  the  Athttr—  at  Station  till.  In 

obtained  by  the  BUkt  at  8tationa  LXVII,  1SB-M0 

943-168  fathoms,  off  (■oadeloope  and  Santa  LaeJa. 

Eiehard  Owen,  the  distinguished  anatmnlet) 

mm,  Joassra,  Proc.  gusl.  foe  hmL,  lSt\  OH  »t  *•■*■•  la  t. 
A  ***»,  Oceaalc  Icatajukft?,  1*1,  ISSft. 


tea.  ■ALMAonni  «rvrau, 

D.  11;  P.  16;  V.  1, 9;  eeales  IS-b-6;  eye  5.  Vertex  aanly. 
doeed,  iu  preoral  portion  contained  2t  timet  In  lla  length.  Bye  hvns.1 
in  snout,  2  in  poetocnlar  portion  of  the  head,  and  marh  wider  tl 
orbital  space;  maxillary  reaching  nearly  to  front  margin  of  eye.  L«e*-U 
of  head  lees  then  it  11  distance  fn»m  root  of  ventral,  the  origin  of  wejca  • 
•lightly  in  front  of  that  of  domal,  the  origin  of  the  doraal  bring  mtr  »» 
terior  portion  of  root  of  veutral,  and  also  over  the  thirty -Bret  w±m  a 
the  specialired  lateral  line;  two  scales  between  lateral  line  and 
of  ventral;  \entral  broad,  alight ly  longrr  than  longest  dormal 
flu  moderate,  extending  Irs*  than  halfway  from  iu  own  ha**  to  rtMW 
ventral,  2  in  head.  Scale*  on  the  lateral  line  not  much  rulargvd  <?  t 
advance  of  vent ;  base  of  dornal  and  anal  scaly.  Color  brownish  .  %v+n 
surface  of  head  lighter.  A  single  spec  mien  was  obtained  by  I  be  .f/**i»w« 
from  Station  TrSl,  .'fif°  YV  N\.  T'J°  W..  at  a  depth  of  591  fathoms  *rm+» 
A  liean.)     ■  Named  for  I'r.  All»ert  (•linther.) 

H*l"mimru§  gnmtk.'i,  (i J   A   III  A*.  i>  •  At.  h    It  ML*  >4vf  J ,  HI.  |**ft.  Gulf  ntr*Sm  T7V".  %. 

3NO>.     <V1I    Ml*tr.—  , 

293.  ALDROVANDIA,  (ioode  4  Rean. 

.Itfr>  r«iW»i,  «•  -  i»r  A  1U»*.  ••■  r*r»ii   I  f.tbj.  :••*».  1  RJ.  I"*,       ^^l)_ 

VrntraU   normal ;    no  secum!    dorsal    An;    vertex  eraleftee* ;   sca>w  *t 

lateral   line  enlarged.  pro\  ided  with  |ihotophores.     Heed   with  p»:aw«! 

nnout  and  promim-nt  lateral  iidj*eft.     Anal  tin  moderate,  high,  iu  h»i£Bi 

i  to  t  that  of  dor*al.     i Named  f«»r  riynM-n  Ahlrovandus,  of  Hologa*   tW 

founder  of  the  ur*«t  natural  lnMnrv  imiieum.) 

«.  bo*>m  am<  h  1  f — In  M     •  i.fi'i  •  ,■.»!  t  ■  «>r  KT«*t*r  tilth  4wt*s  ■•■  frt*«  rv«  i    r  ■  «  rf  |»>  «» 

rsl       |r*..r»l  |«>rti   t.     f  «t.  -it  »i.»«l«  '  .  Hi  Irnylli      tni>-j  r  vr  »«•  r,^«^ *«.«;«  «« 

than  width  uf  liilcrvrtitel  *|^r      T*rnij  fnur  ««W«  \%  UlMml  lia*  m  f»v«t  .#  *.«t 
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•».  Snout  moderately  produced  (its  length  not  exceeding  poetocnlar  portion  of  Load). 

b.  Preoral  portion  of  snout  contained  3  times  in  its  entire  length  ;  diameter  of  eye  % 
width  of  interorbital  space  (]  poetocular  portion  of  head).  About  26  scales  in  lat- 
oral  line  in  front  of  Tent.  macboch ira,  008. 

'66.  Preoral  portion  of  snout  3%  in  its  length  ;  diameter  of  eye  less  than  %  width  of  inter- 
orbital  space  (5  in  {Wfltocular  portion  of  head).  ooodei,  909. 
bhb.  Preoral  portion  of  snout  2%  in  its  length  ;  diameter  of  eye  exceeds  width  of  inter- 
orbital  space  (=  2%  in  postorbital  length  of  head).    Dorsal  origin  behind  root 
of  ventral.     Eighteen  to  twenty  scales  in  lateral  lino  in  front  of  vent ;  slender, 
depth  20%  in  total  length.                                                                   gracilis,  910. 
6666.  Preoral  portion  of  snout  about  2  in  its  length  ;  diameter  of  eye  equal  to  width  of 
interorbital  space  (2£  in  postorbital  length  of  head).     Dorsal  origin  over  base  of 
last  rays  of  ventral.     Twenty-seven  scaled  in  lateral  line  iu  front  of  vent ; 
■tout,  depth  16  in  total  length.                                                           palllda,  911. 

907.  ALDBOVANDIA  R08TBATA  (GUnther). 

Head  8,  much  exceeding  height  of  body.  D.  9 ;  V.  9 ;  B.  9.  Scales 
13-24-6.  Snoot  very  much  produced,  spatulate,  its  preoral  portion  being 
more  thau  ±  its  length.  Eye  of  moderate  size,  its  length  being  i  of 
poetocnlar  portion  of  head,  and  considerably  less  than  width  of  interorb- 
ital space.  Maxillary  scarcely  reaching  front  margin  of  eye.  Length 
of  head  a  little  more  than  its  distance  from  root  of  ventral,  which  is 
nearly  entirely  situated  before  the  dorsal.  Nearly  all  the  scales  are  lost, 
bat  some  of  the  lateral  line  remain  ;  they  are  much  larger  than  the  other 
scales ;  and  on  the  tail,  where  the  lateral  line  approaches  the  lower 
profile,  these  larger  scales  fill  up  all  the  space  between  the  lateral  line 
and  the  anal  fin.  Bones  of  head  very  thin;  operculum  smooth,  covered 
with  a  very  fine  membrane.  Lower  part  of  side  of  head  occupied  from 
the  snout  to  gill  opening  by  two  exceedingly  wide  muciferous  channels, 
of  which  one  takes  its  origin  on  the  preorbital,  the  other  on  the  mandible, 
and  which  open  behind  at  the  gill  opening  by  a  common  and  very  wide 
aperture.  Branchial  apparatus  as  in  the  other  species.  Dentition  very 
similar  to  that  of  Aldrovandw  macrochirf  but  the  palatine  patches  crescent- 
shaped  and  rather  widely  separated  from  pterygoid  band.  Scales  of  lateral 
line  abont  3  times  size  of  others,  and  about  24  in  number  between  gill 
opening  and  vent,  each  bearing  a  luminous  orgau,  vertically  elongated 
and  rhombic,  but  not  "extending  to  upper  and  lower  margins  of  scales. 
Light  colored,  lower  part  of  head  and  gill  cover  black  ;  abdominal  region 
blackish.  Length  20  inches.  One  specimen,  from  Challenger  Station  63, 
mid-Atlantic.    (Giinther.)    (rostrattts,  long-nosed.) 

HahxamrHM  rortratu*,  GOntheb,  Ann.  A  Mag.  Nat.  Hist,  1878,  n,  '.o2   mid- Atlantic;  GP.nther, 

Challenger  Rei>ort,  xxn,  241,  pi.  lix,  fig.  D,  1887. 
Aldrorandia  rottrata,  Goode  &  Bean,  Oceanic  Ichthyology,  132,  1895. 

908.  ALDBOVANDIA  MACBOCHIB  (GUnther). 

B.  12 ;  D.  13 ;  V.  10 ;  P.  11-13.  Scales  14  x  ">.  Snout  moderately  produced, 
the  preoral  portion  forming  only  *  of  its  length.  Eye  rather  small,  i  of 
postocnlar  portion  of  head,  and  fc  width  of  interorbital  space.  Maxillary 
reaching  to  front  margin  of  eye ;  length  of  head  more  than  its  distance 
from  root  of  ventral,  the  origin  of  which  is  immediately  in  front  of  that 

F.  N.  A. 40 
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of  dona);  pectoral  fin  with  barrow  base,  Tory  loag, 

toot  of  ventral.    Scales  of  lateral  line  larger  thaw. 

hidden  in  a  pooch  of  blaek  ekin,  with  a  phi— phnrooe— I 

free  portion ;  these  large  scales  oontknaed  lor 

and  cover  bate  of  anal  fin,  which,  like  the  doreal9  is 

half  with  email  ecalee;  head  naked;  npper  portion*  of  gfD 

eheek  eoTered  with  ecalee  similar  to  theee  of  body.    Bawd  of 

Ularj  teeth  broader  than  maxillary  band ;  palatine  teeth  to  two 

patches,  each  being  of  an  oval  shape,  with  the  pointed 

ward ;  pterygoid  teeth  in  a  very  narrow  band,  which  oat 

ward  in  oavity  of  month;  baeibranchiale  with  a  long 

Four  well-developed  gills.    Outer  branchial  arch  with  14 

rakers,  of  which  the  middle  ones  are  slender  and  as  long  no 

becoming  shorter  toward  end  of  series.    rnlJbrai  black. 

the  oentrai  parte  of  the  Atlantic ;  first  dieeovered  by  the 

the  Strait  of  Gibraltar,  Station  V,  depth  Ijm  fail 

9U  inches  long;  near  Marion  Island,  8ut  ion  let,  depth  I  JOS 

foor  specimens,  18  to  20  inohes  long.    Specimena  alee  obtained  bv  sbj 

Blmke,  at  Station  ctvviu,  at  a  depth  of  1J43  mthomi,  and  Jejairoj 

CCCXX v,  at  a  depth  of  647  fathoms.    (jm«p«c,  long ;  rn>.  hand. ) 

mrrtktr,  Or«TMa,  Abb.  *  Mag.  Vat.  ■■*.,  II,  UTS.  SI,  I 
Hops  end  Kcrgu«t«n  Island. 

•arm***,  UOut>|  A  BcaS.  amIL  Hw.  Cban>  I«*L,  ».  «•.  i»  ft*,  |sn\ 

tOt.  ALMOTAXMA  ttOOOM  ,0111,. 

It.  12;   I).  1-10,  11:    V.  I.  x.     Snout  moderately  prmlnr+«l.  tu  yi 
portion  forming  •  of  it*  own  iniKth ;  «*\r  aiuall,  n|oal  to  shout  t  *»t  t««i 
ocular  portion  of  head,  and  meaiuiiiiit;  a  little  \rmm  than  t  «i   *  i«li&.  4 
iuterurhitul   Kpaov.     Head  longer  than  dittauce  between  it  aud  ro*4  A 
ventral.     Maxillary   reaching   \ertic*al  of  front    margin  of  etc      l^n* 
entirely  hchmd  \<*utral*;  anul  comtiimriuig  aa  far  hehiud  foot  of  \tz.u±» 
a**  tin*  latter  art*  hrhmd  tin*  |ir«*«»p«*rt'iiliirii ;   |iertorals  urarW  rr&L  Uara 
ward  to  tln«  \«'iitiaN.     Sijuamatiou  nimilar  to  that  of  .1.  M«<r—  air       IW 
type  of  tin*  description  ua«  <d»taiiied  hy  the  Albatr*™  at  Slatiot.  'J IT?   at 
a  depth  of  1.7:51  fathom*.     Other*  were  ohtaineU  from  Station*  J»t'-1    I  :  ». 
fathom-:    -i'-'-.    \.:uv*  (.it horn-.;    Ji»,Vj,   |.uee«  fathom*.      ,<mmn1»>  A    I: 
I  Naiiit-il   fiii    dmi ^r   r.ruwn    UimmIi*.  one  of  the  moat  ar  romp  I  £•!,#•  I 
Mholiirly 'of  ri»!itt-!ii|Hii.tr>    irhth\olu£i«t».  joint   suthfir  «»f   the   •  !■-»*.-  < 
Ichthyologx  .  fiuiu  \*hnh  itiii   a«*i'oiiuta  of  the  decp-«ea  tinhe*  Are  .arf-v 
demed.  • 
lt*l  •>.  «•  .  ■■  '.   i.-.t    I:        i     »    \.i    M..     i—:.^'T.  Gulf  Stream,  off  C*ro:ift*        Ty^ 

Alt*     i+Uk     •    •  .  ••     :  »   v  Hi  »*   •■  ■  .    :    1  !.r.\       „•».  I  O.  1»V- 

VI ii.   UI»Ko\  iMlll  <*Ht4  ll.lv  1--.1-  %  lw*a 

Head  *i  :  depth  *-V?  :  r\  e  It  :ii  Miotit,  and  al>out  2f  ill   po»  tor  total   |"a*t 
of  hi- ad.     \'vi\   -li-ndei ,  icnemldiiii:    IM*  <»ruadia  rwtrutm,  from  alora  it 
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differs  in  having  a  larger  eye,  a  smaller  number  of  modified  scales  in 
lateral  line,  and  in  baring  the  vent  placed  more  posteriorly.    Distance 
from  end  of  month  to  tip  of  snout  nearly  \  of  head ;  length  of  snout  a 
little  greater  than  length  of  mandible ;  width  of  interorbital  space  about 
J  anont  and  \  length  of  eye ;  maxilla  extending  slightly  beyond  anterior 
margin  of  eye ;  the  mandible  a  little  behind  end  of  eye.    A  few  scales  in 
•ereral  series  behind  the  eye.    Mouth  rather  large.    Teeth  on  the  pre- 
maxillaries  and  mandible  in  somewhat  broader  bands  than  those  on  the 
maxilla;  vomerine  patches  broad,  well  separated  in  front.    Tip  of  tongue 
tree.     Integumentary  flap  not  extending  much  beyond  margin  of  sub- 
operele.    Branohiostegals  10 ;  gill  rakers  2  above,  12  below,  the  longest 
scarcely  half  as  long  as  eye.    Distance  of  dorsal  from  tip  of  snout  2  in 
head,  length  of  base  \  height  of  body ;  longest  ray  2£  in  head  and  nearly 
equal  to  height  of  body ;  about  34  rows  of  scales  in  front  of  dorsal.    Ven- 
tral entirely  in  advance  of  dorsal,  its  distance  from  end  of  head  (2  inches) 
equal  to  distance  from  tip  of  mandible  to  end  of   head.    Length  of 
ventral  (f  inch)  about  equal  to  that  of  dorsal  base,  or  twice  length  of 
eye;  origin  of  ventral  about  under  twenty -eighth  row  of  scales;  distance 
of  vent  from  origin  of  the  ventral  greater  than  length  of  head,  close 
to  anal  origin ;  distance  from  the  dorsal  origin  to  that  of  the  aual  (26 
inehes)  3  times  length  of  dorsal  base.    Nine  or  ten  enlarged  scales  in  lat- 
eral line  in  front  of  the  ventral  origin  and  about  the  same  number  between 
ventral  and  vent.    Dorsal  scaly  less  than  \  its  height;  about  12  rows 
of  scales  between  the  dorsal  origin  and  lateral  line,  and  only  about  2 
rows  below  lateral  line. 

Scales  silvery,  the  light  orange-brown  body  color  showing  through 
them ;  branchiostegal  membrane  bluish ;  inner  surface  of  gill  covers 
nearly  black;  inside  of  mouth  bluish.  Three  specimens  known,  one 
obtained  by  the  Blake,  at  Station  LXX,  oft*  Guadeloupe,  769  fathoms ; 
one  at  Station  2380,  by  the  Albatross,  from  which  the  present  description 
is  drawn,  and  another  at  Station  2381  by  the  same  vessel.  Station  2380 
is  in  N.  latitude  28°  02'  30",  W.  longitude  87°  43'  45",  from  1,430  fathoms. 
Station  2381  is  in  N.  latitude  28°  05'  00",  W.  longitude  87°  56'  15",  1,330 
fathoms.  This  species  may  be  identical  with  Aldrovandia  johnsoniana, 
Va  ill  ant,  from  off  the  Canaries  and  the  coast  of  Africa,  but  the  types  of 
the  latter  species  were  badly  mutilated.  (Goode&  Bean.)  (gracilis,  slender.) 

Aldrovandia  yructfw,  Goodk  A  Bean,  Oceauic  Ichthyology,  134,  1895,  off  Guadeloupe,  and  in 
the  Gulf  Stream.     (Co-type,  No.  44327.    Coll.  Albatross.) 

911.  ALDBOY  ANDIA  PALLIDA,  Good*  &  Beau. 

Head  7f ;  depth  15.  Head  naked,  with  the  exception  of  a  patch  of 
scales  beginning  behind  eye,  its  greatest  width  nearly  equal  to  £  width 
of  body.  Eye  midway  between  tip  of  snout  and  head,  its  long  diameter 
equal  to  i  length  of  snout,  also  equal  to  interorbital  width.  Nostrils 
close  to  front  of  eye,  the  anterior  in  a  short  tube,  which  ends  in  a  little 
pointed  flap ;  the  posterior  larger,  nearly  elliptical  in  shape ;  distance 
from  front  margin  of  mouth  to  tip  of  snout  nearly  £  length  of  snout. 
.Maxillary  extending  to  below  front  of  eye.     Teeth  in  broad,  villiform 
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bands  on  intermaxilla,  mandible,  and  vomer;  ta 
Ilia  and  palatines.  End  of  tongue  barely  free,  lart 
jeeting  beyond  margin  of  suboperaulum.  Don 
end  of  the  bane  of  Tent  ml,  lu  dlatanea  from  tip  mi 
than  twice  length  of  head ;  length  of  its  base  swarly 
depth  of  head;  basal  half  of  the  fin  profusely  covered  wrtfc 
consists  of  2  simple  and  9  divided  rays.  Longest  dona!  lay  (It 
equals  f  greatest  height  of  body,  last  ray  *  as  long  aa  third.  Teatrele* 
tant  from  the  snout  a  space  about  equal  to  twice  head;  It  esssswis  *f  I 
simple  and  7  divided  rays,  the  longest  equal  to  baas  of  dorsal;  eseeanj 
placed  above  middle  of  body,  not  far  from  bead,  its  leagtli  equal  t»  | 
distance  of  its  base  from  origin  of  ventral,  and  reaching  to  abesj>s»ie> 
teenth  row  of  scales.  Vent  under  sixty-third  scale  of  lateral  Una:  asset 
12 rows  of  scales  between  origin  of  dorsal  and  lateral  Una  and  aaees  9} 
rows  between  lateral  line  and  origin  of  ventral ;  lateral  line  eeaaaeeei  at 
enlarged  and  modified  scales,  becoming  obliterated  about  middle  mi  tad; 
15  or  16  of  these  enlarged  scales  between  bead  and  origin  of  ventjsJ. 
about  27  between  vent  and  head ;  distance  from  origin  of  ventral  to  asej 
(3  inches)  nearly  equal  to  head.  Anal  rays  about  IM,  their  origin  aot  to 
behind  vent;  caudal,  which  is  long  and  slender,  with  about  4  ray* ;  *a> 
toral  13.  Membrane  covering  anal  rays  scaled  tbrougboot  alaneaft  its  eaam 
length.  Gill  rakers  rather  short  and  lew,  3  + 12.  Color  of  ami—  a  Ufk 
silvery  gray,  through  which  the  body  color  appears  aa  a  light  ecaaa> 
brown;  branch iostegal  membrane  and  opercular  bone*  bluish;  tawsVW 
gill  covers  very  dark  blue.  The  type,  a  specimen  two  fort  loot,  tskfs 
in  the  (iulf  of  Mexico,  21°  2W'  N.,  Hi°  uV  \\\,  by  the  BUlt  at  Malm  IT: 
at  a  depth  nf  iCiTi  fathoms.  Many  ot hem  wrreobtaiunl  in  thctinlf  Mn 
ill  ileptlm  rungin^  from  t>7*.*  to  l,43t>  fathom*,  by  the  .1/rWfrwf 
Ac  Ik'an.)    ijHilliiiu*,  pale.  > 

A  Ik*  ■•  •!»  'hj  i-i/.V.'  1,  H-  m  .1  ItiA«,<»-««rii'-  !•  I.lh;><l<^i,  I  vl,  l«*t'-(  Gulf  of  M*Bk4« 

So.  >!  +  >      (.11.   \H*tr— 


order  V.  HKTKKOMI. 
(Til*    Si'iw    Kits. ) 

Tin*  .Vnf«i<fiHfAi'/'f  *  nit*  n«>pur:tl«a<l  from  the  other  phyMwtomou*  fi«bM  k* 
4 *  1  ]  1 ,  t«»  !«»nu  uii  «»nli-r  \\  )u<  li  h«»  lltiiH  «l**liiie»: 


•   <W,>||.     f    •  •  >.f    A'     '  t    ■    »■       »■.»'       '•».!»•■     J      I'    Iff      %    'I     imlktiw    ««!!•   tti*    |J.  «•«-.«*    VI    *M|k  V 

iif  M tM.i  *-.■-..'.:•.!.  *l  -        ]■  r  ■•.          •■■.    f  «     ;.  ,     rtfim  my  frau***!  1  i  ti*m  Uiwr       T;  ■*-  >«« 
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"  Scapular  arch  formed  by  the  proscapula  and  post- temporal,  the  latter 
detached  from  the  side  of  the  cranium  and  impinging  on  the  supraoccipi- 
tal.  Hypercoracoid  and  hypocoracoid  coalescing  in  a  single  lamellar 
imperforate  plate ;  actinosts  normal.  Cranium  with  the  condyle  confined 
to  the  basioccipital ;  ex  occipital  coalesced  with  epiotics  and  opisthotics. 
Vomer  obsolete ;  opercular  apparatus  complete ;  preopercle  slightly  con- 
nected with  suspensorium ;  suborbitals  suppressed ;  jaw  bones  com- 
plete and  little  aberrant ;  palatines  and  pterygoids  well  developed ; 
anterior  vertebra)  separate;  ventrals  abdominal."  Air  bladder  with  a 
dnct.  The  character  of  having  the  scapular  arch  free  from  the  cranium 
and  attached  to  the  anterior  vertebra,  shared  by  these  fishes  with  the 
eels  and  several  other  groups  may  be,  in  the  different  cases,  of  independent 
origin,  and  is  probably  not  indicative  of  any  special  affinity.  (Irepoc,  dif- 
ferent ;  uKOf, shoulder.)  (Heteromi,  Gill,  American  Naturalist,  November, 
1888, 1016). 

a.  Jaws  normal;  dorsal  spinos  separated;  both  jaws  with  teeth.         Notacanthidj?,  lxxxvti. 
%*.  Jaws  forming  a  suctorial  month,  with  modified  rami;  no  teeth.    Dorsal  spines  close 
together,  united  by  membrane  to  form  a  high  triangular  fln. 

LlPOGINTIDJC,  LXXXVIH. 

Family  LXXXVII.  NOTACANTHJDjE. 

Body  elongate,  somewhat  compressed,  ending  in  a  band-like,  tapering 
tail.  Scales  small,  cycloid.  Dorsal  represented  by  a  series  of  short  spines 
with  few  or  no  soft  rays.  Anal  fin  of  many  rays,  the  anterior  ones  being 
spinous;  ventrals  abdominal,  with  more  than  five  soft  rays,  and  usually 
one  or  two  spines.  Jaws  normal ;  mouth  inferior,  the  snout  projecting 
beyond  it,  the  lower  jaw  meeting  the  palate  as  in  sharks.  Jaws  and 
palatines  armed  with  a  series  of  close-set  teeth;  palatines  movable; 
vomer  wanting.  A  sharp  spine  more  or  less  hidden  by  the  fleshy  folds  of 
the  lips  at  angle  of  mouth,  on  each  side.  Shoulder  girdle  loosely  sus- 
pended to  the  skull  by  ligaments.  Air  bladder  present,  with  a  pneumatic 
dnct.*  Gills  4 ;  gill  openings  wide,  not  restricted  above,  the  membranes 
separate,  free  from  the  isthmus.  Pseudobrauchiit*  absent.  Gill  rakers 
long  and  slender.  Ovaries  without  oviducts.  Deep-sea  fishes,  found  in 
most  seas.  Genera  about  5 ;  species  about  12.  This  is  an  archaic  group, 
and,  as  already  stated,  its  relationships  are  still  doubtful.  (Xotacanthi, 
Gunther,  Cat.,  in,  544,  1861.) 

Nutacajtthiw.*: 
a.  Dorsal  spines  6  to  12;  teeth  in  upper  jaw  compressed  and  obliquely  triangular. 

6.  Origin  of  spinous  dorsal  far  in  advance  of  vent;  mouth  lateral  with  the  lip  continuous. 

NOTACANTHUS,  294. 
P0LTACAKTHOMOTIN.«: 
on.  Dorsal  spines  27  to  38.     Teeth  in  jaws  erect,  fine;  ventral**  separated. 

c.  8nout  not  rery  elongate,  nut  proboscis- like;  dorxal  and  anal  spines  low  and  strong,  the 
latter  50  or  more  in  numl^r;  lateral  line  Btraijsht.  Macdonaldia,  296. 


•  According  to  Vaillant;  GUnther,  however,  does  not  flud  a  duct  in  Notaoamtktu  MxapittU. 
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294.  NOTACAN  THUS,  Bloefc. 

Baoce,  AMmb4L«  BtAateckni  fl— lhrk, 

Bboca,  kbthjulafla,  »u.  113, 17*7,  (i 
(Fantcitm,  1TM)(  Bumabby,  TM. 

Doreal  •pines  ff  to  12.  Teeth  in  upper  Jaw 
trinngnlar.  Lip  normal,  continuous.  Ventral* 
Chnmeten  oiberwiee  inelnded  above. 

€.  Body  orach  alchar  over  tratmU  than  am 
lie*  followlDK  aruela  of  tiark  la  fruat  of 
fcadj. 
k.  Flnt  d»tml  apla*  behind  vertical  from  Mil  of 


mitral.    D.  X  taXI;  A. 


M.  Fin*  donal  aala*  la  frost  of  **etleaJ  fraai 


Bua>  Utile  higher  o*er 

r.  Lateral  line  slight ly 

of  Ant  dune!  apl 

X ;  A.  XIX. 


•It.  XOTACAXTaTB  CnOMITlIM 

Hend  8;  d«pth  10.    D.   XI:  A.   15+118;  P.   19;  V.  J 
(8  right  side),     llranchioetegals  8  or  9.     Body  elongate,  iU 


+  ?.  Ml 


*  Ooacvralog  tats  rat*  aed  alaMjat  flurgnttra  paper  *4  Dr.  Hack,  ear 
4»rf  of  lh*  rBlvftHj  nf  iWlln,  wrltrevj: 

"  (*Ut  rwrv  merkwIirditffB  Fiarhartra  «i«  ftmrrn  ^  Mora."     ••  A 
rhtn  lirarllerhaft  ilrr  \l  laeniartiaftra,'*  auf  da*  J  ear  ITaT. <J»r  PrtMer  TWO, 
17M,  pp.  '/TH-'Zmj. 

D»rrf«t*><l«>r  li'Mrn  Fi»ti*Ut  "Ivr  He*  k»1rurk«*o,  \>*e  ■  if  I      >l  ■■*!  i.  i 
It  lick*  ii.     .V4iiruN/A«*  »i  ulrU  d<t-t-ni  ■Jiir^ilit-u«. " 

HI'**  >i  *  lift*, l(   tmr,  S  ■'■t"i»f->*,  i.i  hi   .V4--aa/*M  («!•■  in  «Wr  •Wufarkva     %^*** 
Naturae*  IikIiI.' <>•  r    Au^ini'li*  h>  n   1 i-  In  ,  ITaIi  qi|*t  X  -wrt^  aw  <«ie   ta  »»• 
Au-trV**,  IT'T. ,  -li.  «  r  I-  li'-i  S  iini'-w-  i»*  f-.!(ft  lll<»rh-S  hii«-i<k-r 

Im  T>  tfi*il>  r  At  liitniliuii*;  k.ik*t    HI.- li,  ■!(•«•  r  *!••   )-&•  ni|>Ui  i  -a   «T»«eaa  it    a   A 
«-rtn*  It  ur»>l  i!4*«  i>r  1 1»  h  '  i-t  «  i«i  li>-w<.ni..  r  ■!'  •  N"nlni'*'»  '"     !»■<■  far*** •  TaJ*>  •••■at 
f«<  h  »!•  v  n  d- r  1  •'•  I  4   1  <1»  r  Vitur,;.  •  i.»  I.n-  Au*I  h»«II-  lir  1'iarl.r      S>M>l«i».alHi<«  a»e 
Aii»ti«  ilnii  li  «  u.f  I     ■  k<  i:-  in  nut      I>i-  !'••  l-rali*  i-t  ki.riirgxrl  hff  .  r«  »•>!  £•»«••  i« 
fc-ttt  ;  t-i-1*   I'.   "l'."tiiii>r  >i  r   I'.    "IT       i.i.i.  r  d«r  A     ,-,\      ltbTni'«|wr   -    ft' 
li*.  In>  ftirl.f  ii  -fi  i.nr  •■  I   •— .  n%i  .fir.  J  ..ii  <!■  r  |lru«l  .  ■  •-»!.•■  ti.t   am   |UerF«.  •«*   A***  v*J 
N  life  u.f. ,  an  j.   |.  in  i  it.. .    |n  ■!•-;  |*. .  |.»  «..  n  fl  — .  yj|t.l>  i-  li  IT. in  •)  r  Ha»*  hfl-«*  •.  ma.4  ■•  a« 

M.wii./i!— •  *.»   v.s  irMM.i<   "ti»iii.  i      i»i-  \iutt- •—  «»«r  lat  is  9twk:«»'.a  ««4  ;;i 

rn.fu  I  •■  <>(r«)il*  ti  "      I1     •    '<-t  .'.-  !«••.  I.*- ilii'ii;  i>t  kiiry  tin  i  it.  Mi  »  r'lliri  tnaj~rit 

M'ik«  .i  ii^  i-T,  •!  »•*  11!  '.  r.  ■:■  r  N  «t».i»  A<i>l  1 1*1.  <l.-w  >  r.|»- AiWil  •■•'at  »r»»^i  *:»l 
•!■  ii  X  '  f.':.  >  ■  a  ■  •  ii  i  -  <  i,-  •  i*  w  t  ■■!•  f  41.*!  >.tiii  I  •  ■  i  fair  lit  «li«-  Prat**  .-a  u*»  r%«>;  t  ^na 
.V  .  •.     .«.*  ,|  i|  ,«..    .  .,  .      |  «.   .   .J.  r  *r..-  M-   li   .ii.  Ii-iiit  ii  »f»rrin*«h  •!■  »m»«. 

|»fci  |»  :         r    V    -     ■:»),!      >  r  •   ii   I  i   ii. |    ir   ^    n   It:  •  h       I  I.  I  *U    .«  b#«l^k   aa?  *V^aV  • 
%%  mi-  !•  i  i  I  -ii.  ■        .   ■  I       M     ■.     /.».J.  i.  ..  .  I  ll»!    lit  «■•.!.    •    •      !•     i;  .  A     ,Vi     *     *.F    t» 
V     •   ".      I"  •■  T    .   I  .    .    -t    ■■■  n  ii-    I  »       .■     ;  I  -  I  ■  i.  ■    i  II.  »  »■'•  l^*l-i«itrfi  •■  g* ««••«. 
!■  li  n.  -M    ».,»'i'  'r    '.   r     /i .  Iii.'in.'r     f-.'   .!i»fi»r  ■  ar.  au-l  >laa«  !*♦  W« 


I.  -liitj    1***    >■•■  I  \    i..;  >.      ■    i    '.  i  \  ■     :•  ■■  M  I.  .1  i  )■<  fin.ifi  bi'kl  cv*Maai  kt    l**a  •■  ~am 

lb  /.•  >n.    .■  •-  i  l:    ■  K  ;  .  •-.-.■       I»  •-  I:   ••  ■  -  t  .«  k-  ui.  I    \»  i.»M  ■««  4m  tb4.fi   Faitea 

I. ■»%]■■••    »    •■■«."■'   ■      !■        ■    T   ■»     l'     ■     I     I  '  ■     •  '.       Ml    |t»     •••'.     Hrfl.     *»L    L'      lit 

III  «1- m  H  »•.!-'.■  r*  i  ».      t.  .♦  .     .-  \      i  ■'.    r    >ui    Hi  U!.M*  H>-«  h  •  *«»tt    ru   *ia    rira»|h*.>     akl 

Nuni'i.   r  "•••.   i.'  i    i'«  I  \Wlll!  t  '■    )*  n.tl   >'.*  r  iV-frirt  aai>ff    '  ,W«n«    a««*' 

"lin- /  .      .Hi'.    :.  !■  rf  .  .  :  •     l«     •     i»    1       l-'l 

♦  "Tti*>  m »t-  -ui  i     '.  •  .    .  '«!.■:■'  i»,r  r  in^r-     f  X   ••»•  it  ta*  f  :i  ■«••«      :     A 

»|»  -  liu- li  ■!■  %■  n'-  1  I  %    l.  ."'!.■  :■'  t-      .-•'••  ii     ii*ni<-  >f  r«*ifL.i-«.    44a.  w«l  b 

17  M  fr    nt  i.r—  t.!*-   1.  I.  i-    I        I-  r*  ■    M-.-  -.i...  I*  I..  »••!  »y  k  aa  I    <i«m  f-aaa  t»» 

\l  »-t   lb  !.■  ■.■!■-«••   !  I         i   i-    '  •    \     ..     •  .-•  ■  •      •'*•«•-..<    an-|    I  laaCa  «**•   a***-.     I     A 


•  J*  ■  I'll     'I  i   J'*!.-    .         "I 

fit'i.ri-1  i:i  r.    I:  .  ■      \ 
T 1. 1«.  a*  I   it    .«''    •  t«    ' 


»    i     I  I  -    -..;(  I  \%  i.«ii«rl  I  ■  lb«  I**/ -  Hwta. 
!      ..  f  .  .r.]»*-ibll.*  V-tif«  it  Ht^e.*4*a 


TI.i*.  a*  t   !•    .»*    .  t»    '  .;■;■'.»■»;      .1    %     --■■•.  M     A  •txrlBM*.    1  *m<    »  «mJ, 

■  t  tai'.t  1  :-.  >■.••■  i.r  ■  ■  •  .  i  '  .  •  i  i  *"  T  f  I  •  %~  nt.a«-*n  Nwiia  T>  •>  a-w  m 
!-••:»  .y  i.  i  %  ■  ..Aim  i-  r  «i  f- ;  r»-  i  ••:>  j  •■  .(•  ■  •  |Lih  I'aintfiai  aa4  «««cU  *i  •«aa> 
.  rmtfi  \.i*imUMm»  mm  tawt^  SslcOIUrt aiiran  L»L<«   I  <.l « bltrvtjr  altav«l 
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about  \\  times  in  distance  from  vent  to  tip  of  snout.  Head  short,  com- 
pressed, its  length  not  quite  3}  times  in  distance  from  vent  to  snout. 
Mouth  large ;  maxillary  nearly  reaching  vertical  from  anterior  margin  of 
pupil.  Mouth  entirely  on  under  portion  of  head,  sublateral.  Thirty-five 
teeth  in  premaxillaries  on  each  side.  Distance  between  upper  profile  of 
head  and  eye  about  equal  to  diameter  of  eye;  and  diameter  of  eye 
between  \  and  \  length  of  snout,  and  about  8  in  head.  Gill  cover  divided 
to  below  the  symphysis  of  operculum  (with  hyomandibular),  free  from 
isthmus.  Scales  lacking  only  about  mouth  and  eyes;  about  40  longi- 
tudinal rows  of  small  scales  between  ventral  outline  and  lateral  line ; 
smooth  and  imbricated.  First  dorsal  spine  very  small,  only  visible  as  a 
point ;  placed  close  to  this  is  the  second,  which  is  also  very  short  and 
feeble;  third,  though  also  short,  is  thicker.  The  vent  lies  behind  fifth 
spine.  First  anal  spine  immediately  behind  vent,  and  very  small,  not 
extending  beyond  profile;  second  and  third  but  slightly;  the  spines 
which  are  longest  and  placed  farthest  back  still  bear  traces  of  a  connect- 
ing membrane  and  are  probably  only  worn-off  rays ;  pectorals  inserted 
somewhat  farther  back  from  the  gill  covers  than  shown  by  Bloch,  their 
base  less  than  \  the  length  of  head ;  ventral  fins  connected  behind  the 
median  line  by  a  membrane,  terminating  considerably  in  advance  of  vent. 
Total  length  (restored)  34  inches.  Length  of  tail  about  18}  inches. 
(Hilgendorf,  in  letter  to  Goode  &  Bean.)  (Named  for  "Chemnitz"  of 
Copenhagen,  probably  a  collector  or  dealer  in  curiosities,  1787.) 

Notacamtk%uchem*Uziiy  Bloch,  Abh.  Bohm.  Geaellach.  der  Wia*enschaft.,i,  278, 1787,  Northern  Sea; 

Jordan  &  Gilbkbt,  Synopsis,  370,  1883. 
Notocanihu*  naituy  Bloch,  Ichthyologia,  xu,  113,  pi.  431, 1795,  "  India;  "  Gfl nthxr,  Cat.,  Ill,  54, 

1861;  Goods  A  Bean,  Oc«anic  Ichthyology,  164, 1895. 
Chmpylodonfabricii,  Bjcinhabdt,  Vidensk.  Selsk.  Afhandl.,  120,  1838,  Greenland. 
Acamlkonot**  noitu,  Bloch,  Ichthyologia,  xu,  114,  1797,  Ed.  Fr. 

918.  NOTACASTHITR  AN  A  LIS,  Gill. 

D.  XI ;  A.  XVIII.  Body  much  higher  over  ventral 8  than  over  pectorals, 
and  comparatively  short,  its  height  equal  to  \  distance  from  vent  to  tip 
of  snout  and  nearly  equal  to  head  ;  lateral  line  arcuate  in  front  of  dorsal 
spines,  following  profile  of  back  and  then  sinking  to  median  line  of  body. 
First  dorsal  spine  in  front  of  ventral.  Snout  compressed,  pointed,  much 
produced  beyond  mouth ;  the  cleft  extends  nearly  to  vertical  through 
middle  of  eye ;  length  of  snout  \\  times  diameter  of  eye ;  width  of  inter- 
orbital  area  slightly  less  than  eye ;  projection  of  snout  beyond  mouth 
equal  to  eye  or  nearly  so  ;  snout  compressed,  not  swollen.  Mouth  nar- 
row, transverse,  its  width  about  ±  head.  Eye  placed  some  distance 
below  the  upper  profile  and  in  line  of  lateral  line  continued  to  the  nos- 
trils. Gill  opening  wide,  the  membranes  confluent  and  slightly  in  advance 
of  vertical  from  the  upper  end  of  gill  opening  ;  not  attached  to  isthmus. 
Scales  very  minute,  imbricated,  adherent.  Dorsal  spines  short,  the  ante- 
rior very  short ;  the  second  and  first  nearly  over  the  origin  of  ventrals, 
the  fifth  above  vent,  .and  the  sixth  slightly  behind  origin  of  anal ;  the 
longest  about  \  as  long  as  the  eye ;  the  last  (eleventh),  which  is  followed 
by  a  single  ray  attached  to  it  by  membrane,  over  the  fifteenth  spine  of 


nearly  twice  imictti  ..f  lieail :  anal  beginning  clow  brbixl  to*!,  it»  k*a(tk 
half  the  holly.  I'nli.ral  nlmrl  anil  n.iinilnl,  i In  length  i.umrUmi  «J— I 
i  the  beat).  Vent  tain  Uroml.  with  ped  ancle-like  bu»  thieklj  cbimW 
with  sole*:  rtwtel.v  mtljacrut,  »<-)>araUil  by  a  narrow  groove.  Lmfftb  J 
f«t-  timid  Hank*.  Tien  foundlaliil.  Hioodr.)  One  large  if-wr lam  konwa. 
taken  from  the  ■toinacb  of  n  >'M«i«ui  mui-on-jiJiiiliH.  ()M]«w,  Had; 
Ipor,  lKtnmlary.  hm-I  f..r    ,,..,  tail.) 

M..w..,  pLuy.""" .  ""  "'■  ■'"-    '    "   N"   *■*.  '"■  <*"■■  **\  Otaea  l«ta  at  Maw- 
loundland;    Ti|*.S..  f*i    f.-ll   '.it   !»■««■■  ill|tffckl;  J— 4.  a  Otmwt.  n.  ■  ,■«, 


295.  MACDONALDIA.  < 


Month    inferii.r.     I>< 

.r.jl 

robirnt,  ami  ilojoiiiti 

Hi    -|. 

the- luaert iuii  uf  tin 

■   lire- 

with  a  lunger  jHirti 

..1.  i.l 

from  35  to  .V.  >i,  iinm 

1»  r. 

HciiMe  raya      Ui.t 

al    li 

iilaced  far  back,  l-rh 

IW   li. 

lateral  lie*.     Teeth 

■aja 

mute,  imbricated  acalea.  Head  aral*. 
wilted  by  nnweroaa  abort,  atraighl, 
,. X,  ib  number,  ibeOnt  inad>aa«a*f 
>.>1  an  in  .Vvfaraafla*.  bat  k>w«r  >a4 
,.rt,  ullKbilj  carved,  damned  *»(»•*. 
nlri  the  liual  donal  apinea.  pM>  ml* 
hi,  coii.pii-u.iu*.  I'eclorale  BMdVrat*, 
line  .if  the  body,  and  mnoU  frue*  the 
■uiall.  and  alao  in  eeriea  oo  taw  eeaaat 
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and  palate.  A  line  of  pores  on  the  inner  edge  of  the  mandible.  Ventrals 
moderate,  entirely  separate.  (Named  for  Col.  Marshall  McDonald,  United 
8tates  Commissioner  of  Fish  and  Fisheries,  "  in  commemoration  of  his 
liberal  policy  in  furthering  ichthyological  research."  ) 

«.  Dorsal  xxtiii;  anal  xlii  or  xliii.  roatrata,  915. 

a*.  Dorsal  xxxt;  anal  about  xl.  challenoeri,  916. 


916.  MACDONALDIA  ROSTBATA  (Collett). 

D.  XXVIII;  A.  XLII  or  XLIII.     Body  greatly  compressed,  its  outlines 
tapering  rapidly  in  both  directions  from  origin  of  vent,  its  greatest 
height  3i  times  in  distance  of  vent  from  tip  of  snout,  or  about  £  length 
of  head,  which  is  9}  times  in  the  total;    snout  compressed,  pointed 
snake-like,  produced  beyond  the  mouth  a  distance  less  than  diameter  of 
eye,  3  in  head.    Month  small,  its  cleft  scarcely  reaching  to  the  anterior 
nostril.    Each  jaw  armed  with  a  series  of  minute  teeth  and  a  similar 
series  on  vomer  and  palate.    Eye  moderate  in  size,  placed  not  far  from 
dorsal  profile,  distant  about  2}  diameters  from  the  end  of  snout,  more 
than  3  diameters  from  end  of  opercle.     Gill  opening  wide.    The  body 
and  head  covered  by  minute,  imbricated  scales;  a  line  of  mucous  pores 
extending  from  anterior  end  of  lateral  line  forward  under  the  eye  to 
end  of  maxillary.    Dorsal  spines  short,  distant  from  one  another,  the  first 
being  over  end  of  opercle,  fifth  slightly  behind  origin  of  pectoral,  the 
twelfth  slightly  in  advance  of  origin  of  pectoral,  the  fifteenth  almost 
over  origin  of  anal,  and  the  last  (twenty-eighth)  a  little  behind  middle 
of  length  of  tail.    In  another  individual  the  fourth  spine  is  immediately 
over  the  pectoral  insertion,  the  thirteenth  over  the  ventral  origin ;  the 
whole  number  of  spines  is  30,  but  there  is  behind  the  thirtieth  a  minute 
spine  almost  united  by  membrane.     Anal  beginning  immediately  behind 
the  vent;  after  the  fifth  spine  the  height  of  the  fin  remains  uniform 
until  the  length  of  the  rays  gradually  decreases  near  tip  of  tail ;  pecto- 
ral inserted  at  a  distance  from  the  gill  opening  nearly  twice  its  own 
length;  ventrals  with  a  broad  base,  not  confluent,  and  reaching  to  vent 
or  slightly  beyond  it. 

Specimens  obtained  by  the  Albatross  at  Station  2216,  in  963  fathoms,  16$ 
and  16  inches  long.  Another  specimen,  17  inches  long,  was  obtained  by 
the  Albatross  at  Station  2553,  in  551  fathoms.  The  Uirondelte  took  it  off 
Newfoundland,  in  633  fathoms,     {rostrata,  long-nosed.) 

Ni4ani»thvn  rottrtdw,  Collett,  Bull.  So<\  Zool.  Franco,  1x81*,  .'W»7,  off  Newfoundland. 
Hacdonahlia  rMrnta,  (Ioode  k  Bean,  Proc.  U.  S.  Nat.  Muh.,  1WH  (18U5),  407,  pi.  18,  fig.  2,  and 
in  Oceanic  Ichthyology,  173,  fl£8.  180,  and  U»:>  A  and  B,  18!»'». 

916.  MACDONALDIA.  CHALLEXCJERI  (Vaillant). 

Head  3;  depth  5.  D.  XXXV:  A.  about  XL,  140;  B.  6:  C.  5;  P.  11;  V. 
I,  9.  Greatest  depth  of  body  opposite  vent,  and  \  of  distance  of  vent 
from  end  of  snout;  length  of  the  long,  narrow,  compressed  head  fr  of 
the  same  length.  Snout  compressed,  pointed,  much  produced  beyond 
the  narrow  mouth,  the  cleft  of  which  laterally  extends  to  below  posterior 
nostril;  each  jaw  armed  with  a  series  of  fixed  minute  teeth;  a  similar 
palatine  series  within  the  intermaxillary  series;  the  mandibular  aeries 
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flu  between  the  upper  two  rows.  Eye  eloee  to  the  uponr  penile, 
eters  from  end  of  snout,  and  4  from  extremity  of  eporeh 
fleeter  than  interorbltal  width.  Mill  opening  wide;  gill 
supported  by  very  slender  branch lostegals,  eon i neat  fai  front, 
attached  to  the  isthmus.  The  whole  body  and  head  are 
mlnnte,  smooth,  imbricate,  and  adherent  scales.  All  the) 
short,  distant  from  ono  another,  the  tret  being  above  root  of 
the  last  behind  middle  of  length  of  tail ;  anal  spines  eonisneaeii 
d lately  behind  vent,  and  very  gradually  and  but  slightly 
In  length  behind,  pausing  Anally  into  fleiible  rays  of  varying 
nite  number ;  pectorals  inserted  some  dlstanee  behind  the  gill 
with  very  narrow  base;  ventrals  close  to,  but  not  et tending  In,  tat 
vent;  entirely  separate.  Color  uniform  light  brown,  hJaehmh  about  lit 
gills  and  on  the  soft  anal  An.  Teeth  minute,  those  of  the  newer  Jse 
scarcely  different  in  size  or  shape  from  those  of  the  lower,  91  em  cam 
side  of  the  upper  and  23  on  each  side  of  the  lower  Jaw,  11  in  each  sea* 
of  the  palatine  series;  each  ramus  of  the  mandible  with  a  eoriee  of  neon 
which  Is  eontinued  on  the  preopereulum.  The  anion  of  the  gill  mea> 
brancc  takes  place  opposite  middle  of  distance  between  orbit  and  enaV 
put;  orbit  without  circular  fold.  Uill  cavity  and  peritoneal 
a  thin  layer  of  black  pigment.  Air  bladder  much  smaller  tl 
cauMus  srjr«|N«i«,  occupying  a  small  portion  of  middle  of 
cavity ;  anteriorly  on  the  left  side  it  Is  prolonged  into  a  narrow  rylindri 
cal  horn  about  {  length  of  its  Ixxly ;  there  is  no  open  common ire4»*s» 
between  it  ami  the  intestinal  iluct.  The  ovaries  are  a  pair  of  band  like 
I »od i eft,  trairnvrrwly  |»l»it»*<l  *n«l  without  oviduct.  The  intrftttne  smakee 
only  1  convolution:  pylonr  ap|K*ii<l.i;jit«*  r«'|>re*M*iitc«l  by  3  •).*-r\  t±i«er- 
tirula  niilv.  KhIih".  *  r..nihnnt  into  1  tliort  ImnIv  vtmh  i«  •.ic*t*a 
lietwmi  the  iiiii*r]«-«  nf  the  tail  behind  the  \riit.  •(■•Hither  Vv.s 
Par i tic.  The  t\|ie,  lii  itirlim  long,  ilreilge  ;  by  the  Cknlltmtjtr  ml  ?•*.*!  a. 
•JUT,  Mmtli  of  Vt-dii.  in  l.s7"»  fithom*.  A  mt  f.inl  n|ir>4'i turn,  "Ji»  ;n<-!,#«  ■  *  g. 
obtained  by  l»i.  4ti!lM-M  ■  tl!'*itt  ••'•  i'\p!oiuti*>riM  )t  in  Iter  in  £  Sr*.  «#«t  »? 
tli«'  Pribilof  I*hin  U,  111  l.»L'~.  fat  Imiim.  at  Stat.oii  'A.'Mi*.  ■  \*n;«l  f«r  H*r 
Maj«'»ty"»»  Slii|»  </•«»/.'.  «#/*r,  i-iii|>lo\o<l  in  <lce|»-%ra  renearrh  h\  the  imirra- 
tnent  of  <ir»  »t  ]'iiir.i:ii    ■ 
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Family  LXXXVIII.  LIPOGENYID^l. 

Heteromi  with  a  roundish,  inferior,  suctorial  mouth,  imperfect  lower 
Jaw*  with  its  rami  separated  at  middle,  connected  with  the  corresponding 
•idea  of  the  upper  jaw,  and  invested  in  a  thick,  transversely  plicated, 
horseshoe-shaped  lip,  reflected  upward  behind  on  the  cheeks ;  no  teeth  • 
short  row  of  4  or  5  partially  connected  graduated  dorsal  spines  and  5  to 
7  branched  rays,  forming  a  regular  fin.  (Gill.)  {Lipogenyida;  Gill,  in 
Good©  &  Bean,  Proc.  U.  S.  Nat.  Mas.,  1894  (1895),  469.) 

296.  LIPOGENYS,  Goode  &  Bean. 

Lyofwy,  Goods  *  Bean,  Proc.  U.  8.  Nat  Mus.,  1894  (1896),  469,  and  in  Oceanic  Ichthyology, 
173, 1896,  (tffllu). 

Head  and  body  compressed,  the  body  elongate,  as  in  Notacanthtu. 
Snout  produced,  compressed,  obtuse  at  tip.  Cleft  of  the  mouth  inferior, 
suctorial,  circular  in  front,  surrounded  by  rugose,  contractile  lip,  with 
cleft  posteriorly,  flanked  by  wing-like  flaps,  containing  the  modified  man- 
dibular bones,  which  articulate  with  the  end  of  the  maxilla  and  are  free 
behind.  A  concealed  spine  at  the  end  of  the  maxilla.  No  teeth. 
Anterior  nostril  in  short  tube,  the  posterior  oblong,  under  a  short  flap. 
Dorsal  fin  short,  but  normal  and  well  developed,  with  a  distinct  soft  por- 
tion ;  anal  fin  normal  in  position,  high,  with  many  spines,  and  with 
some  of  the  rays  spine-like,  though  forked;  a  distinct,  though  very 
small,  caudal  fin;  ventrals  normal,  well  developed,  with  several  spines. 
8cales  minute,  very  numerous;  lateral  line  conspicuous.  (Xiino,  to 
leave  off;  yewc,jaw.) 

917.  LIPOGENYS  flILLII,  Goodo  &  Bean. 

Head  81;  depth  10;  eye  5;  snout  i ;  interorbital  width  5  in  head.  D. 
V,  5;  A.  XLI,  88;  V.  Ill,  7.  Body  compressed,  its  greatest  width  i  its 
height.  Postorbital  portion  of  head  t\\  ice  as  long  as  snout.  Diameter  of 
circular  opening  of  mouth  about  |  diameter  of  eye.  Dorsal  fin  inserted 
at  a  distance  from  snout  equal  to  about  3  times  length  of  head.  It  con- 
sists of  5  graduated  spines,  of  which  the  first  is  minute,  and  the  longest 
as  long  as  snout,  and  5  soft  rays,  of  which  the  second  is  longest,  nearly  i 
as  long  as  head;  the  spines  and  rays  are  all  compactly  arranged  in  a 
strong,  triangular  fin ;  length  of  dorsal  base  |  that  of  head ;  anal 
beginning  under  fourth  spine  of  dorsal,  of  41  spines  and  88  rays,  of 
which  the  anterior  10  are  stiff",  though  articulated,  and  divided  at  the 
tip ;  longest  ray  longer  than  longest  spine,  about  as  long  as  snout ;  ven- 
tral fins  almost  meeting  in  the  median  line,  reaching  vent  but  discon- 
nected; distance  of  ventral  from  tip  of  snout  about  2}  times  length  of 
head;   pectoral  placed  below  median  line  of  body,  at  a  distance   from 


••'TheanomalniiMahcIuiw-xjiNtpletltniMliflcntion  of  the  Ion  or  jaw  and  mouth  deserve*  a  detailed 
anatomical  examination,  hut  tin-  cxiftenco  of  only  on«  ciK'cimeu— for  the  prawn t,  at  leaat— is 
sufficient  to  render  tmch  an  investigation'  inadvisable.0 — Ooodt  A  Bean, 
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head  About  equal  to  diameter  of  eye,  IU  length  ft  little  { 
orbital  part  of  bead.  Lateral  lino  well  developed  anisrlerly, 
obeolete  at  a  distance  from  end  of  dorsal  about  equal  to  9*}  tissss  hast 
Color  uniform  light  brown ;  under  aide  of  gill  •avers  darkt  show  lag  Ami 
at  the  edges  of  the  opercular  bone.  Type  17  lashes  long.  (Haass!  a* 
Dr.  Theodore  Gill,  to  whose  critical  insight  the  adraaee  of 
Ichthyology  in  America  is  largely  due.) 


fQUi,  Ooosk  k  Bur*,  fti*.  I'.  S.   gal.  Mwl  ISM  (HUH  *U\  pi  II.  ftj  «.  mi  m 
Uraulr  Ichthyology,  ITl,  iwft\  AlbatrOM  ftUtloa  tymt  Oelf 
(Tj|w  »•*.  3f2U.    Coll.  AthaAMM 


Order  W.  XEXOML* 

Coracoids  represented  by  a  cartilaginous  plats,  Imperfectly  divsisi; 
pectoral  (In  without  actiuosts.  8keleton  very  thin  and  papery.  IW- 
temporal  imperfectly  ossified.  Otherwise  essentially  as  la  the  lisp  1 1 
One  family,  confined  to  the  fresh  waters  of  the  Arctic 
tire  type,  allied  to  the  llaplomi,  but  with  the  bass  of  to* 
extremely  simple  in  structure,    (i'var,  strange;  <-*«c,  shoulder.) 


Family  LXXXIX.  DAIXIII^. 

(Tiik  Alaska  Black  fishes.) 

Body  oblong,  coverrd   with  small,  pertly   embedded  cycloid 
lateral  line  rudimentary :  n  linr  «»f  tiitirowi  tube*  talow  rye.     Kye  assail; 


•  I»r    liilU  ri  1. 4.  ■  »  «thi||.  -I  1 1»-«  ftii.tt  -mi*     '    .'   ■Vi-i,  .in-!  fnftki  «  Hi*  fxl.i*v  i  ■«-  •!»**••  ••     «*i 

"  Tli<  •  li*i  K  t.  r-  I--  .  •    >l  I  %  l»r   <ii.:  t-    I..-  ■  i-h-i  \--  •-•.  «f  ■  in-  li  I»«Ut.i  •»!•*■•- 
•rlitatn  •■,••»  M  i  t.i  i. « ■  i*    ■  .•■  i Iifn.it.    n.      ft   ■  »;r  - 1  ■  |  -  i*  lima  4  hii«*|  !■«.  him 

"•  T»-l' *•*•>,  « it!  •'  •  •  >|nUr  .ir  lilr>*  Ir  "•  ll.f>  -  r«iuuni  laLraili,  rtr.<l  i-«1«  »>- l'.t-«  m  ■ 
brliiti'l,  •  >-r»-  •■!  I-  r  -  i  r  ■  —  •.»•■•!  I  i  .i  - 1  ii-|  ■!•■  ■  ftiii:*kaiiiini«  |  lal*>  wilf.i-ul  •!■  «fl  *|tv|  a>  »t:  *»t>  tal 
Villi  Ui*«  Hi  ••-Mhftt       .\T\    it'    1  -  i|  '  i'i    i«.  '-*.!)   I »!■*  rut 

"Tli*  l**t  -f  tl*—  I'.r-.  ri4iM>(-'>  «•  I. if  i;- I  li.ii  «IU  1  •■rilj,  m  *'■•  |«**«>*t  '  a\ 
wlillf  ljiu»C  ■  ■■*»  »  «|  !•■  *•"  1  !-■  H-  ii  iiiM  a  I-  I-  •  .«!»  •*  Jn*!*!***!  It  "ii  it,  tli*  !•■«  I**  ■>{  i«  •*• 
•■> li ■*■■■*»• Ii-Bii  >  I  1  ).•  •■'•  «••«-.  u  '■  t|  ii  .ir  h'  'i  In*  fr-ni  It.-  --*-»f>i*.itii  l»l*ra  •  '  r-fa-r*  l« 
III-  aim|»l"  liat'ili  f  1 1  ■  I ■  •  ■  t ■  tii|  ■  •  %  .  •*  lii  '■  .  -  nit  i  -  ••!,  M  U*n«:,  1-  lli*>  rp.  1»  ,  I-.I  ••>«*»■  «4 
flr»l  *u«1. 1  !■■!•■  V.  ■ '.'ir-  »  f>  n.  ■■•  i  r  V  t-  .■•  11..  t*ar<>ti<  t  r- •.•«■••/ th*  rrmft---wi»  •  •»• 
»i*.iiin.*t.   ii  •!  ■■♦»  *.  >■    »•    '        f '■  it  •  >ar    ■-.•  I  „  .m>  fit  r*  (  :.••■•  tl.*.  I*  kir.f  inn.  •  •«•!   •*•«■.««  %• 

It  III  all   it*  I  •     «1       '   •         W--    '  .  I».  ■  f:u     ■•  .   II.  it   "»f  ..■    •  Tilt  li-tlBC  I*  •••»••  •!■*•' I  tto*>l  •  l»  .  *«!.**• 

di.laii  ■   t-  !•  ■  ■  i.  i    ■      j  ■•»  I  '        •  -i  ;    -  |  -  *t  ti  up  ial,  in  ■  tb*r*  Hi*  •  ul*  r  p  »t  ■    %      *  •  w 

liC«'i  •!.!.#■               t  i   ■   >l  t!  i.i  f    'ii. •  I   I-  it.c  m  i   Ibtrfrrtl   |*rt  ■  f  t*  •    ;•■! 

I«tn|     *  •'     •     I  ■■;r    -             .   •  j  r    \   •    ».    ;     Hi    ti   if  !■■■     tiiiMit,^    (    rk        At)  •Ltlnl    If.w     «Blit> 

ti-ii  ii.  •  ft  :■  •  '           ..:.•?  •  »  i-»   ■  .    •  \'-  i.*    !■■     li"   t.  i.i   •!■*•  lm-fn       1-.    nl    |r«.|   |«      v  •  .  t> 

hft«.                       :   r  .■           t-  i*  '    rk      ■    I1.-    i***tt>  in|«  f*»l  t'-'>*  f  •'*■•.!  !■•••>«■•<   i.*j 

•  III!-  -t  T  '  •■  *-■.'■■        ..'.I-.  —    I       1 '         ■  \  •  - f I.           ,  II  -     «l.t|-     »■-  I    r*  -*.|l    l.«    -  f    lb«>    l*u«k*>    l***t*g 
tli'll  •  i.:.    •.>.'-.                   ■  .          I1     -  -    •  •     1    -  •    !l  it  I*.  .      li«r*   *    r    ia    |,.-|       «   I    4h    1*1    o    «■•' 
talil-.    ml   h     i.    :  :            '  iM  i     '  ..i.  *    »     '  •    "  '■  "•  i   k'*tti>ii  •  f    /»■-.'•-■  f*    *t»  «J  |.»l    air-   s^taV- 
viitlv  It"  *••  *••  •?  t       •*        •         I  >■       •        '■       ■  '     •  "  •    •     ••  •     »i  •*•  i  ■  n»     I      hi*!.!    •    %y»        r» 
r.i.l  |  -  T  T .    ii  \*    -     .'      I    '  i  I-       i.           »       ■'»*!    r.-  r*-  «ifh    •    'AflllaVC  »  ••>) 

I  la\t»-  iii  »'  ■•    i  ■«'     '■«''«.  i    •  .m-  i.»i»'t   I  j  i1-  la  f%i«.  »  •» 

■  ■ut  t'-»'.,*r.       *i  '    i    ■  •        ! '    •        -i  i,#     i.  •      •    .*■  riir.->»'i    th«   !••(    I        ti» 

IBl|*>  rf«-f»it-        .-     ■    •          *      .  ■                                                           t          •      !    «  I* I     ■■     .1.1   ■    14 1 1.  f     »■    I     !    •»  ■  •     Ik   at^ 

Talil.  tl  fl^t    »«    I  •■.           •  ■    •                          •   i-                      .     •   *  ;      •        ■   ,        .  I    .I    -i-'.t.         It.     ■*«     ].*tft      !•     •! 

tl.«"  |-!ftl-  (•.       i!      '■     »■  la    fr   »i-       f    I  ftT»-  •   ■  »■!   l*£   t     «m 

•1ni*>       T'  ••*«■»;;  f.'\  ■    •*  •   ■                                 *  ?               I    -ii    rin    »i.l  ;    ■■    i»  ■    .«M>r    -1  »r|i 

tl.*-  !•»«•;  J-rti    '             ■    i    ■  .                                 .*.'!«:       !■-  ■    i       !'.-    ti.         f  I"  -       ajl     mj    i.  <aw 

•tri| 

■'    l»l     H    ■        !•■    J-    •»    .    «.       ■  '      "  '"  1 1"  ■!■■.■     l    ••■!■•■     »1    •    fll        If    •       f-l    t.     •         * 

|l.r>       r».       |. •  >    ■  ■,:.•■!.«.       I    tfi  -i..-h    'fpaTtl.  if*   •»•»•:• 

•  Ji.  11-iik-    fi.-l.'n-  !."■ '  •>    t    -       *ta    •;•      ».•■*«■«    *««ltjrf>a|         It    —ajf 

|>r>  l«l  I*   lliftl  ».    *••     :    •:-!-.  '»  »•■  •    »  '--J-      l*ft   •]>C*'bi*«tMM   *»f  th#    •A.-a.kSj* 

CirdW,  ftljal  tb*l  tLf    I-  vi  «{r>-U|a*  *f-  t.    tf-..,»l>.ll«.|  W.Ibrrt,  lt^t  StftafBaSaaT  SU.   laOtj 


Jordan  and  Evermann. — Fishes  of  North  America.        621 


cleft  of  mouth  moderate ;  lower  jaw  much  projecting ;  lateral  margin  of 
upper  jaw  formed  by  the  slender,  toothless  maxillaries.  Teeth  villiform 
or  almost  oardifonn  on  jaws,  vomer,  and  palatines ,  those  on  premaxil- 
laries  enlarged.  Shoulder  girdle  free  from  the  skull  laterally,  the  lower 
branch  of  the  post*temporal  imperfectly  ossified.  Dorsal  short,  without 
spines,  inserted  before  anal ;  ventrals  abdominal,  inserted  in  front  of 
dorsal,  each  composed  of  3  rays ;  base  of  anal  about  as  long  as  that  of 
dorsal;  caudal  fin  rounded,  with  many  slender  rays;  pectoral  fin 
rounded,  with  a  somewhat  fleshy  base,  with  33  to  36  rays,  the  structure 
of  the  base  peculiar,  the  hypercoracoid  and  hypocoracoid  being  undiffer- 
entiated, represented  by  a  cartilaginous  plate,  and  no  actinosts  developed. 
Vertebrae  42.  Skeleton  everywhere  thin  and  papery.  Superior  pharyn- 
geals all  separate;  first  and  second  without  teeth;  third  and  fourth 
with  teeth.  Lower  pharyngeals  separate.  Brancbiostegals7or8.  Streams 
of  Alaska  and  Siberia,  one  species  known ;  a  very  singular  fish,  apparently 
an  ancient  type. 

(Doited*,  Gill,  Smithsonian  Report  for  1883  (1886),  728.) 

297.  DALLIA,  Bean. 
/mUm,  Bean,  Pror.  U.  8.  Nat.  Mne.,  1879,  358,  (pecUmili*). 

Characters  of  the  genus  included  above.  (Named  for  Dr.  William 
Healey  Dall,  its  discoverer,  well  known  as  a  naturalist  and  explorer.) 

918.  DALLIA  PECTOBALIS,  Bean. 
(Alaska  Blackfibii  ;  Chornia  Ryba.) 

Head  4±;  depth  4  to  4| ;  eye  small,  6  or  7.  D.  12  to  14  ;  A.  14  to  16;  P. 
33  to  36;  V.  3  ;  scales  11-77-11 ;  B.  7  or  8.  Body  rather  elongate.  Pec- 
toral about  half  as  long  as  head ;  ventral  I ;  anal  beginning  opposite 
front  of  dorsal  and  ending  nearly  opposite  its  last  ray.  Scales  on  belly 
very  small.  Length  8  inches.  Streams  and  ponds  of  northern  Alaska 
and  Siberia;  abounding  in  sphagnum  ponds;  found  in  countless  num- 
bers "wherever  there  is  water  enough  to  wet  the  skin  of  a  fish;"  form- 
ing the  chief  food  of  natives.  The  species  feeds  on  plants  and  worms. 
Its  vitality  is  extraordinary.  Blackfishes  will  remain  frozen  in  baskets 
for  weeks  and  when  thawed  out  are  as  lively  as  ever.  Turner  describes 
one  swallowed  frozen  by  a  dog,  thawed  out  by  the  heat  of  the  stomach, 
and  vomited  up  alive,     (pevtoralis,  alluding  to  the  broad  pectoral  fins.) 

ItaUia  jMdWit,  Bkax,  Proc.  1 .  8.  Nat.  Muc,  1870.  3.r>8,  St.  Michael's,  Alaska.    {Type,  Mo. 

23496.    Coll.  L.  M.  TunuT.)    Jordan  4  Cilbkut,  Syuo|*is,  Ml,  1883;  Turner,  Contr.  Mat. 

Hist.  Alaska,  100,  pi.  9, 1886. 
Umbra  deHcatimuna*  Smitt,  Ofver.  Kungl.  Veteuak  Akari.  F<f>rh.  Art;.  Stockholm,  38,  pi.  6,  fig. 

1, 1881,  Pittlekaj,  Siberia. 
Datlia  delicatiMinm,  Smitt,  in  Nonlenskjold'*  Voyage  of  the.  Vega,  n.  r»0,  with  plate,  1881. 


*  The  following  is  Pr/Smitt'*  original  notico  of  Ikrflia  (MU-ati$*imat  for  which  wo  are  indebted 
to  the  kindness  of  Mr.  Barton  A.  ]t<-au  : 

**IIr.  Smitt  gaf  en  be^kritniiiK  af  liuudfiskariie*  (uiubridcrnas)  byggnad  ooh  lefnadssMtt,  med 
■arakild  hanvyn  till  en  af  Voga>expeditioueu  fran  farskvattens-lagunerna  vid  Pittlekaj  hemford 
ny  art,  Umbrad<licati*«ima." 


t.  ThUi  illlllum.  rquj;  jan  km  pndwd. 


K*mi1y  XC.  UMBRID.S. 

.THK    Ml  I.    Ml.XNOWd.) 


UflMM 
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teetl;  on  premaxillaries,  lower  jaw,  vomer,  and  palatines ;  premaxillaries 
not  protractile;  lateral  margin  of  upper  jaw  formed  by  the  broad,  short 
mamillaries,  which  are  toothless  and  without  distinct  supplemental  bone ; 
lower  jaw  the  longer.  Gill  openings  wide,  the  membranes  scarcely  con- 
nected ;  gill  rakers  little  developed ;  branchiostegals  6  to  8.  Scales 
moderate,  cycloid,  covering  head  and  body  ;  lateral  line  wanting.  Dor- 
sal fin  moderate,  posterior,  in  advance  of  anal ;  ventrals  small,  close  to 
anal ;  pectorals  inserted  low ;  caudal  fin  rounded.  Stomach  without 
blind  sac ;  no  pyloric  cwca ;  pseudobranchue  hidden,  glandular ;  air 
bladder  simple.  Oviparous  fishes,  the  sexes  similar.  Carnivorous  fishes 
of  small  size,  living  in  mud  or  among  weeds  at  the  bottom  of  clear,  slug- 
gish streams  and  ponds ;  extremely  tenacious  of  life,  like  the  Pwoiliida. 
One  genus  with  3  species,  ( Um bra  crameri  of  Austria,  and  the  following). 
The  family  is  near  to  the  Luciida,  differing  mainly  in  the  smaller  mouth 
and  weaker  teeth.  Like  Dallia,  Percopsis,  Jphredoderu*,  Chologaster,  and 
other  associated  American  fresh-water  forms,  Umbra  must  be  regarded  as 
an  archaic  type,  characteristic  of  some  earlier  fish-fauna.  (Umbrida, 
Gunther,  Cat.,  vi,  231,  232,  1866.) 

298.  UMBRA  (Kramer)  Miiller 
(Mudfishes.) 

Cfefrra,  KftAMKR,  Anim.  Austr.  Iufer.,  1766;  MCllxr,  Abhandl.  Akad.  Win.  Wion.  Bert.,  188, 

1842,  (crameri). 
JfWajMiti,  Aoamiz,  Amer.  Journ.  Scl.  Arts,  1854,  135,  (ann»lata,  etc.,  ---jpypnura). 

Body  oblong,  covered  with  cycloid  scales  of  moderate  size,  without 
radiating  stria) ;  no  lateral  line.  Head  shortish,  little  depressed.  Eye 
rather  small.  Cleft  of  mouth  moderate.  Ventral  fins  6-rayed,  below  or 
slightly  in  front  of  dorsal ;  anal  tin  much  shorter  than  dorsal ;  pectorals 
rather  narrow,  rounded,  placed  low,  with  12  to  15  rays,  which  are 
much  articulated  ;  caudal  rounded.  Preopercle  and  preorbital  with 
mucous  pores.  Branchiostegals  6.  Gill  rakers  short,  thick.  Size  small. 
Three  species,  very  similar  to  each  other,  inhabiting  the  waters  of  the 
United  States  and  Austria.     (Latin,  umbra,  a  shade.) 

Mklani-ba  (/tf'Aac,  black ;  ovp*,  tail): 
a.  Bom  of  caudal  with  a  dark  lmr;  American  species. 

6.  Body  with  j»a1o  crowbar*;    coloration  dull  olive  green,  with  at»out  14  narrow,  pale, 
transverse  «tri|Hv;  dark  liar  at  base  of  caudal  often  faint;  lower  jaw  pale. 

LIMI,  919. 

66.  Body  with  lenRthwine  streak*  ;  coloration  ditrk  olive  grwn,  withaltout  12  pale  narrow 

leugthwiM>  ctreakf*,  the  one  at  upper  ungle  of  o|tercle  twice  width  of  the  others; 

dark  caudal  bar  very  distinct ;  lower  jaw  black.  PTOM^a,  920. 

Subgenus  MELANURA,  Agasniz. 

910.  I'MBRA  LIMI   (K inland). 

iMri>  Minnow;  Dogfish.) 

Head  31;  depth  4*.  ]i.  t>;  I\  14;  D.  14 ;  A.  8;  V.  (J;  scales  35-15. 
Body  oblong,  compressed.  Coloration  dull  olive  green,  mottled  with 
darker  and  with  about  14  narrow,  pale,  transverse  bars,  often  obscure  in 


mml  awampa    minium,  fi Long  Inland   to    the   Stum*    Bi>«r:  I— By 

ahundant.     Clone  to  tin-  preceding  and  perhaps  a  rarirtj  of  (I,  batl  »a-- 
intermediate  forms  have  lieeti  nuticed.     < />«■<»  am-si,  pigruj.) 
!«»»)»■,  MKll.  >••  l»rL  Tuu   Fioh,-.,  L-lt.  in:.  TappaB.  KackhMlC*.N  T 
IM>h>n.,  Ann.n.1  J  .im.  Sat  ll.r.h,IMl,i:«,  B>Htham,  La«  latsw-l 


Ilo.lv    elongate I    elevated,   More  ur    Icaa  furuprg— td     piailMiallf . 

broad  anteriorly  Head  lull*:,  tin*  annul  |.rulonged  and  depr«— rd.  Heath 
sery  large,  itn  cleft  funning  alxjiit  half  the  length  of  the  bead;  !•■« 
jaw  the  lunger :  n]']Tr  jaw  not  protractile,  moat  of  ila  margin  formed  Vj 
(he  maiillariea,  which  air  iiuitc  long  ami  provided  with  a  Mipplaa— a)|«l 
bone;  prania»illanes,  lomrr.aml  pataiiin-a  with  broad  baada of  HMf 
eaidiform  teeth  which  are  more  or  I.  —  unliable;  lower  jaw  with  etraaaf 
teeth  of  different  .ilea  :  tongue  w  til.  n  hand  of  .mall  teeth  Haad  a**s* 
aboTC,  cheek,  and  u|>erclra  more  ur  lens  scaly  :  gill  openings  letj  w>4a. 
gill  membrane*  separata,  free  from  the  isthmus:  gill  raker*  tubecnW-hha, 
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toothed ;  branchioetegals  12  to  20.  Scales  small ;  lateral  line  weak,  obso- 
lete in  young  specimens,  developed  in  the  adult.  Dorsal  posterior,  oppo- 
site and  similar  to  anal;  caudal  fin  emarginate;  pectoral  fins  small, 
inserted  low ;  ventrals  rather  posterior ;  vent  normal ;  no  adipose  fin ;  no 
barbels ;  stomach  not  ccecal,  without  pyloric  appendages ;  pseudobranchiffi 
glandular,  hidden;  air  bladder  simple.  Basis  oranii  double  (Cope.) 
Fishes  of  moderate  or  large  size,  inhabiting  the  fresh  waters  of  the  north- 
ern parts  of  Europe,  Asia,  and  North  America.  A  single  genus  with 
6  species,  one  of  them  cosmopolitan,  the  rest  all  confined  to  America. 
The  species  are  all  noted  for  their  greediness  and  voracity;  "mere 
machines  for  the  assimilation  of  other  organisms.1'  The  flesh  is  excellent, 
being  white  and  flaky  and  of  delicate  flavor.  The  larger  species  axe  luuol* 
valued  as  food.    (Esocidce,  Gunther,  Cat.,  vi,  226-230, 1866.) 

299.  LUCIUS,*   Rafinesque. 

(Pikes.) 

Aoe,  AmnDi,  Genera  Piscinm,  14, 1738,  (in  part,  three  species:  The  Pike,  Garfish,  and  Gar  Pike; 

no  type  indicated,  bat  the  Pike  was  to  Artkdi  the  best-known  species). 
ftox,  Liwhjji  8,  Syst.  Nat.,  Ed.  x,  1758,  314,  (in  part,  ludu*t  bdone,  otwtu);  (restricted  by  Rann- 

bmjuk,  1810,  to  Etox  Mont). 
Imcmm,  Baiinesqus,  Caratteri  di  Alcuni  Nuovi  Generi,  69,  1810,  (luchu). 
PicereOat,  f  Bahxz8Q.uk,  Ich.  Oh.,  70, 1820,  (riOafeu,  a  mythical  species). 
Moscaiongu*,  Jordan,  Klippart's  Report,  Ohio  Fish  Comm.,  92,  1878,  (nobiUor). 
Kenoza,  Jordan  A  Evermann,  now  subgenus,  (americantu). 

Characters  of  the  genus  included  above.     (Lucius,  the  Latin  name  of 
the  Pike.) 

a.  Cheeks  entirely  scaly ;  branch iostegals  11  to  16. 

Kekoza  (an  Iudian  name,  of  tho  Pike,  variously  spelled  by  authors): 

b.  Opercles  entirely  scaly;  dorsal  rays  11  to  14;  color  greenish,  barred  or  reticulated  with 

darker. 
e.  Branchiostegals  normally  12,  (11  to  13);  scales  in  lateral  line  105  to  108;  dorsal  rays  11 
or  12;  anal  rays  11  or  12;  snout  short,  the  middle  of  eye  nearer  tip  of  lower  jaw 
than  posterior  margin  of  opercle.    Species  of  small  size,  the  fins  unspotted. 


*  In  retaining  the  generic  name  Lucius  for  the  Pike,  in  preference  to  Emx,  we  hare  followed 
the  strict  law  of  priority.  The  genus  Emx  of  Linna>u.«,  composed  primarily  of  E.  luciut  and 
E.  btUme,  with  a  few  associated  species,  was  first  subdivided  by  Rafinesque  in  1810,  the  second 
species,  lieltmet  being  chosen  as  the  type.  Later,  in  Cuvier's  arrangement,  luctut  was  left  as  the 
type  of  Etox  and  a  new  name,  Belone,  given  to  Emx  btUme.  This  later  arrangement  has  received 
the  sanction  of  general  usage.  It  has  the  further  justification,  that  the  name  Etox  itself  was 
adopted  by  Artedi  and  Linna-us,  from  Pliny,  who  applied  it  to  the  Pike,  its  application  to  the 
Garfish  also  having  been  taken  by  Linmi'tis  from  Artedi.  It  is  true  that  Linnaeus  would  have 
regarded  the  Pike  as  his  type  of  Emx.  It  is,  however,  also  true  that  Rafinesque  had  the  right 
to  select  either  species  as  the  type  in  dividing  the  genus,  and  in  his  arrangement,  the  Garfish 
remains  Etox,  and  a  new  name,  Lucius,  is  given  to  the  Pike. 

Rafinesque  says  :  "II  g«'nero  .Esor  diLinneo  cstatndivisodaLace'pede  in  qnattro  generi,  Etax, 
Sphyrtcna,  Synoduto  Lrpi*>*ten*,  \d  j»ro|x>ngo  <li  dividere  nuovamente  indued  suo  gen  ere  Etox. 
Laaciero  questo  nombrealle  specie  marine  che  lianno  il  corpo  tetragono  con  duo  linee  lateral i  da 
ogni  latocomonel  geuere  Exocirtut,  In  iuapcelle  lunghc  e  strette,  le  ale  dona  I  i  lunghe,  giungendo 
dair  ano  fino  alia  coda  e  falriformi,  etc.  Men  t  re  former  A  un  nuoro  genere  col  nome  di  Lucitu 
delle  specie  fluvintili  che  lianno  il»corj>o  cilindrico,  una  sola  linealaterale,  le  mascelle  larghe  e  le 
ale  dorsali  ed  anali  corte  e  rotondate." 

f  The  name  Picorellu*,  Rafinesque,  can  not  properly  bo  retained  for  any  section  of  this  genus, 
as  Etox  riUatu*,  Rafinesque,  on  which  it  in  based,  is  a  mythical  species  described  by  Rafinesque 
from  a  rude  drawing,  ]K>rhai>s  based  on  hearsay,  and  certainly  not  representing  any  known 
specie*. 

F.  N.  A. 41 


m.  ixrirg  AMKMCAICS  (IMH 

[B..1..D  Piaiiin.1 
IlcadS?;  depth  ft,  ;  eyefi.  11.  12  or  13;  I).  11  or  12;  A.  Mot  13;  Mala 
UK.  J  tody  itiurt  and  ruliaat ;  head  heavy,  with  blunt,  abort  arwat ;  »>• 
rather  lnrRe,  it*  diami'trr  '.'}  in  length  of  anoat,  ita  posterior  aiaia.la 
xrarcely  liebind  middle  uf  liead,  ita  middle  nearer  tip  of  chin  thu  gill 
opening;  snout  2)  in  head.  Cheeks  and  upertlea  folly  acaled  ;  apfa* 
branchioategala  acaly.  Dark  green  :  nidea  with  abont  twenty  distinct, 
blackish,  curved  ban,  Hoini'tiiiiee  obscurely  marked,  bn I  not  distinctly 
reticulated  :  a  block  bar  below  eye.  another  from  upper  edge  of  opmk 
through  eye  loimmit ;  nim  plain.  Length  12  incbea.  A  •mall  ptrketvl. 
abundant  from  Maiwachaat-lt*  to  Florida,  in  lowland  atreamaand  iiibMl 
found  only  wt  of  the  Alleghany  Mountain.,  the  westernmost  rmil 
being  from  Escambia  River,  ul  Flutnaton,  Alabama. 
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•22.  LUCIUS  VEBMICULATUS  (Le  Sueur). 
(Little  Pick  seel.) 

Head  3$ ;  depth  5  to  6 ;  eye  large,  2£  in  snout,  about  6  in  bead.  B.  12 
(11  to  13) ;  D.  11  or  12 ;  A.  11  or  12 ;  scales  105.  Body  moderately  stout, 
somewhat  compressed;  bead  rather  short,  longer  than  in  Lucius  ameri- 
canu8,  but  shorter  than  in  L.  reticulata,  the  eye  being  exactly  in  the 
middle  of  the  head ;  middle  of  eye  nearer  tip  of  chin  than  gill  opening ; 
snout  2}  in  head;  caudal  well  forked.  Color  green  or  grayish;  sides 
with  many  curved  streaks,  sometimes  forming  bars,  but  more  usually 
forming  marmorations  or  reticulations,  the  color  extremely  variable,  some- 
times quite  plain ;  sides  of  head  usually  variegated ;  a  dark  bar  down- 
ward from  eye,  and  one  forward ;  base  of  caudal  sometimes  mottled ; 
other  fins  usually  plain.  Length  12  inches.  Mississippi  Valley,  tribu- 
taries of  Lake  Erie  and  Lake  Michigan  south  to  Mississippi  and  Arkansas ; 
not  known  from  east  of  the  Alleghanies  nor  Texas  ;  a  small  species,  very 
abundant  in  the  small  streams  and  bayous  of  the  South  and  West,  (ver- 
miculatus,  with  marks  like  worm  tracks.) 


i,  Le  Sueur,  in  Cuvier  &  Valenciennes,  Hist.  Nat.  Poles.,  xvui,  333,  1846, 
Wabash  River,  New  Harmony,  Indiana  ;  (Coll.  Le  Sueur);  Meek  &  Nkwland,  Proc. 
Ac.  Nat.  Sci.  Phila.,  1885,  369. 

Ekh  timeatm*,  Le  Sueur,  in  Cuvier  *  Valenciennes,  Hist.  Nat.  Poiss.,  xvm,  335, 1846,  Wabash 
River,  New  Harmony,  Indiana.     (Coll.  Le  Sueur.) 

Ekxl  cra««f,  Aoassiz,  Amer.  Journ.  Sci.  Arte,  1854,  308,  Tennessee  River,  Huntsville, 
Alabama. 

Bmtx  umbrom*,  Kzrtland,  Proc.  Cleveland  Ac.  Sci.,  1854,  79,  small  bay  of  Rocky  River, 
Rockport.  near  Cleveland,  Ohio  ;  Cope,  Trans.  Amer.  Philoe.  Soc.  Phila.,  1866,  409. 

EKmcypko*  Cops,  Proc.  Ac.  Nat.  Sci.  Phila.,  1865,  78,  Waterford,  Oakland  County,  Michi- 
gan; (Coll.  Professor  Miles);   GCntukr,  Cat.,  vi,  230,  1866. 

Bmtx  ponmu,  Cope,  Trans.  Amer.  Philos.  Soc.  Phila.,  1866,408,  Waterford,  Oakland  County, 
Michigan;  substitute  for  cyphot  regarded  as  an  inept  name.     (Coll.  Professor  Miles.) 

Enx  Mtaoncw,  Jordan  &  Gilbert,  Synopsis,  352,  1883  ;  not  of  Rafineaque. 

923.  LUCirS  BETICULATUS,t  (I*  Sueur). 
(Common  Eastern  Pickerel  ;  (Irrkn  Pike  ;  Jack.) 

Head  «H  5  depth  6  ;  eye  small,  about  3}  in  snout,  8  in  head.  B.  14  to  16 ; 
D.  14;  A.  13  (counting  developed  rays  only);  scales  125.  Body  rather 
slender,  deepest  near  the  middle  and  tapering  backward  to  a  slender 
caudal  peduncle;  head  long,  the  snout  prolonged,  about  2jc  times  in 
head.  Middle  of  eye  midway  between  tip  of  chin  and  gill  opening. 
Cheeks  and  opercles  entirely  scaly  ;  caudal  well  forked.  Color  green,  of 
varying  shades ;  sides  with  golden  luster,  and  marked  with  numerous 
dark  lines  and  streaks,  which  are  mostly  horizontal,  and  by  their  junc- 
tion with  one  another  produce  a  reticulated  .appearance ;  a  dark  band 


•This  form  (cypko  =  ponmu*),  distinguished  mainly  by  the  arched  hack  and  steep  profile,  is 
probably  a  variety  or  accidental  form  of  rtTmiculatw. 

f  "A  solemn,  stately,  ruminant  fish,  lurking  under  the  shadow  of  a  lily  pad  at  noon,  with  still, 
circumspect,  voracioun  e>«\  motion  le*-*  a«  a  jewel  set  in  water,  or  moving  elowly  to  take  up  its 
position;  dashing  from  time  to  time  at  such  unlucky  fish  or  frog  or  insect  as  comes  within  its 
range  and  swallowing  it  at  ii  gulp.  Sometimes  a  striped  snake,  bound  for  greener  meadows 
across  the  stream,  ends  its  undulatory  progress  in  the  same  receptacle."— 2Tftor«m. 


yellow  iab  tpola,  which  in  uanally  entailer  than  thaeye  and  ft) 
what  in  raw* ;  doraal,  mini,  and  caudal  Hot  with  rnnndiah  or  ntilnwg  Mack 
■poU:  young  with  the  whitieb  •pot*  coaleeeiur,  fonniur  ottliqaw  ttmm 
barn:  a  white  horizontal  lianil  bunndiug  the  naked  part  oftba  oiatnlu, 
each  scale  with  a  grayish  V-ahajml  apeak.  Length  4  fart.  Freak  11W1 
of  t be  northern  partaof  Kurope,  Asia,  and  North  America,  north  In  HI— hi 
aod  Siberia;  in  the  Eastern  t'nited  Stale,  auatb  to  New  Tork  aad  law 
Ohio  Hirer;  in  Kurope,  south  l«  Italy  and  Ureeoe;  every  wberr  very  tau 
daot.  We  do  nut  find  any  permanent  chancier  by  which  lb*  Awint 
Pike  i  tutor)  ran  It  er  para ted  from  (be  rummoo  (aria*  of  F.dtwp* 
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Subgenus  MASCALONQUS,  Jordan. 

•26.  LUCIUS  MASqUINONOY  (Mitchill). 
(M U8KALLUMOX ;  Maskinokqt  ;  Muscalonqe  ;  Gucat  PlKS.) 

Head  3f ;  depth  6 ;  snout  2f  in  head ;  eye  4  to  6  in  snoot.  B.  17  to  19 ; 
D.  17;  A.  15;  scales  150.  General  form  of  the  common  pike,  the  head 
a  little  larger  proportionally.  Cheeks  naked  below,  as  the  operoles  are; 
scaly  part  of  cheeks  variable,  asnally  about  as  wide  as  eye ;  the  scales  on 
both  cheeks  and  opercles  in  about  8  rows ;  middle  of  eye  midway  between 
tip  of  lower  jaw  and  posterior  margin  of  opercle.  Color  dark  gray ;  sides 
in  the  typical  form,  with  round  or  squarish  blackish  spots  of  varying  size 
on  a  ground  color  of  grayish  silvery ;  these  sometimes  obsolete  (immacula- 
f«#),  sometimes  coalescing  in  bands  (ohitnsis);  belly  white;  fins  spotted 
with  black.  Length  4  to  8  feet.  A  magnificent  fish,  by  far  the  largest  of 
its  family,  reaching  a  weight  of  100  pounds  or  more;  found  in  the  Great 
Lake  region,  Upper-Mississippi,  and  northward;  also  occasionally  taken 
in  Ohio  River,  frequent  in  Chautauqua  Lake,  Conneaut  Lake,  and  other 
clear  lakes  outside  the  Great  Lake  system.  The  typical  form,  var.  mat- 
quinongy,  known  by  the  black  spots,  is  confined  to  the  Great  Lakes,  their 
outlets,  and  tributaries.  "A  long,  slim,  strong,  and  swift  fish,  in  every 
way  fitted  to  the  life  it  leads,  that  of  a  dauntless  marauder."  (Hal lock.) 
(Maskinongt,  or  Mas  Kenosha  *  or  Mask-Kinongi,  a  name  variously  spelled, 
applied  by  the  Ojibway  Indians  to  the  lake  pike  and  muskallunge. ) 

£kxx  nuuquinoivjy,  Mitchill,  "  Mirror, f  297, 1824,"  Lake  Brie.    Specimen  47  inches  long  and 

weighing  30  pounds.    D.  21;  A.  17,  including  rudiments;  Mxkk  &  Nkwland,  Proe.  Ac 

Nat.  Sci.  Phila.,  1885,  372. 
Oat  tmuquinongy  (Mitchill)  Kirtland,  Fishes  of  Ohio,  194, 1838,  Lake  Brie. 
BtoxnobUior,  Thompson,  Pmc.  Bost.  Soc.  Nat.  Hist.,  m,  1H50, 163,  Lake  Champlain;  Jordan, 

Bull.  U.  S.  Nat.  Mus.,  x,  64, 1877,  and  of  most  late  writers;  Jordan  A  Gilbert,  Synopsis,  363, 

1883. 
fibocc  nobili*,  Kirtland,  Froc.  Cleveland  Ac.  Sci.,  1854,  84,  Lake  Erie;  name  a  slip  of  the  pen 

for  Etnx  Hobilior. 
Etax  atromaculaia,  "Kirtland  MS."  Kibtland,  I.  c,  1854,  84,  under  synonymy  of  Etox  nobilu. 

Represented  in  the  Ohio  River  and  its  tributaries  by 

925a.  LI  THIS  MASQUIXOXGY  OHIENSI8  (Kirtland). 

Body  with  narrow,  dark  cross  shades,  which  break  up  into  vaguely  out- 
lined dark  spots.  Specimens  of  muskallunge  from  Chautauqua  Lake  show 
narrow,  dark  crossbars,  which  split  up  into  diffuse  spots;  fins  with  blaek 
spots.  These  seem  to  be  allied  to  the  typical  form  masquinongy  rather  than 
to  var.  immaculat u*,  but  are  somewhat  different  from  either  in  coloration. 
No  constant  difference  in  other  respects  is  apparent.  The  name  Esox 
salmoneusj  "White  with  many  narrow  transversal  brown  bands,  some- 
what curved ;  length  5  feet,"  seems  to  belong  to  this  form.  The  name 
salmoneusj  however,  is  not  eligible,  being  preoccupied. 

Etox  •alnumev*,  Rafikesqve,  Amor.  Monthly  Mag.,  in,  1818,447,  Ohio  River;  not  Etox  talmon- 
«**,  Mitchill,  181. r»,  which  i*  Sintf>du$  ftrieus. 


•See  Mather,  Forest  A  Stream,  March  18,  1886.  According  to  Mr.  H.  W.  Henahaw,  nuuk  is 
ugly;  kimmgt\  fish,  iu  the-  Ojibway  dialects. 

fThis  reference*  is  given  on  tho  authority  of  D»  Kay.  W«?  have  carefully  searched  the  flies  of 
the  Mirror  and  do  not  find  this  description.  Tho  name  matqumongy  will,  in  any  case,  how- 
erer,  hold  from  tho  account  given  by  Kirtland. 
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•  Kibtlahp,  Proc  flatrlaad  Araaaaj  Xaft>  Btiaaea,  Pabraary  T, 
lag  Rivar. 

Bepresented  in  the  head  wmters  of  the  Mississippi  and  it*  trlhclaiteby 

flab.  LCCH7S  MAHqriSOMf  IMMACULATCM  (Oatta**} 

(Obbat  Xomiaa  Phi.) 

Body  unspotted,  or  with  vague,  dark  eroaa  shades;  tail  a  litlfesa** 

•lender  and  flue  a  little  higher  than  in  the  spotted  or  lake 

Lakes  and  rivers  of  Wisconsin  and  Minnesota,  looaUj  sbnadaai.   (< 

trials*,  unspotted.) 

_  Oaaaaan  MS. ;  noticed  In  dtftfrvat  l 
Wiaconsia. 

inmtrmtttmB,  Joan  an,  Maa.  Tart.,  fed.  &.  S>,  |*m 


Family  XCII.  PfECILIIDiE.t 
(Tun  Kilufishbs.) 
Body  oblong  or  nMiderately  elongate,  compressed  behind, 
forward,  covered  with  rather  large  cycloid  scales,  which  are  adamant 

•  W»  an*  lad'bted  to  Mr.  Barton  a.  Ursa  fur  tha  follwlM  «sy  «f  KlrtlaaS'* < 
MIV.  AW  1  fci w,  Kibtlasd  :  ¥r**m  a  •/•rjr  a*rf«ri  ataero  caat  aa4  a  Saai 
aawlana  ukaa  la  tha  Maboolag,  a  Irlbalarjr  of  tha  tifclo  Riwr,  it  It  aiMaa*  Ska 
aWlact  from  any  of  th*  pleading.    lUrciaiuarliaMr«n«auraaval,aa4ainaakaSSaasSasW 
tha  M.  aater  and  Vaa  rtmilar  thaa  that  «f  tha  K  auftaW.    TaaaaaStoratawaaa^feaaaimaal 
attaoaatad,  sad  Iti  vertical  m*aauraair  nt  throats  tha  m  Muaoftbi 
■aid ml    Caudal  fin  *amre;lna(«  and  falcata  av^n  aralaly  Omm  tha 
craveMi  brown;  aldaa  llfht*r,  bat  ahadVd  with  bmwn;  en  lira— la  aaKa.    *■ 
larar*;  h*ad  71,:  YrrtfraTlina  tlmtagh  th«**)*,  frvai  frontal  avrtaev  to  hattaaa  «f  b*w|M  9\ 
lacliMi.     Thl«  p|>*-|t*  aomrtiiuns  Attaint  31 ' ,  |HMiiid>  «•  If  hi." 

t  "ThU  U  tlm  ft.li  that  ha*  Jn-t  rUiBM  !■»  In*  nam*  of  TW  Gr*a|  !fuf1h»ra  *lha.  m  aw*  a 
•liuii'Unt  aii<l  un>|u«-«ti>uat<li*  t«-*€mi- m  of  rn>>na«iua  »!«■•,  ran#:trif  fruai  ♦»,  *\  a.  a**4  IV 


tiiiiiii]-.     Ilir  l>aliUt<<f  1lil«  IWli  i*  lli«  «jtttra«-l  thr  Mtafta*i|f4  •  •*«>*»,  »a«I  II  ha*  a» 
ii  -wii  Min  i*  Hi*  *-*r  I  :•  -t  #•  t  f  '»-tii*  -i  t  «-f   tli<*  Wi-«l  uii<l<r  tart-  •••  l<>al  ham**.  ••  •  V** 
Lak^  I'.k*.  All  .rliAiiy  K.t.r  I'lk- ,  M  i-Lin^um  liiii-r  I'lk*.  H- Murky  Bii<-r  I'lk*.   BV«>a  !••* 
(Illin  .*    I*i W< ,  an-!  i«  ii   *  ii'i.t.ii  in  !'.•■  Kic-ai*  ■!  at'Uii-lafi<  ■»  ati-l  t-f  !•»•■  Iarc*at  •.«•.  ta  IV*    *a» 
C*»ll  1  tk«-  ■  f  l*."  NVi*.     :.«i-i  *■■   I  M.i    ■■  «   i*  |  .«•!■•  «,  nt  tti*  i  nwitif  ll.«  lr.b«itarv*a  -  t  %%.•  %m 
«Wlt|l         III  r.tr'v  tl.4»»,  I-  f    I  •  tt.»  Mr-ati.*  «.  rf  f  -ii-lrfl  turliM  I  1  It.  «*  •  MliiBtf  •  f  !»  '!•  .■    ■■%, 

ti«ati>>'i.  tli>«  Ii  -  •■  u  i«  rti  ■■•■  ii '  wn  I  nit  tti  l*W"  !'■  |  in  tli«n  it  n-  «  I*,  l-ut  a  f  •  •  a"  la4«-«  ■"•'% 
ni*nalS%.     *  »■  •  ■  f  T*»  |    >i:i  :•  \«  i«  1 1«-  ;■  n  tl.--**  «  u  iv  da«  •  !■«  r»  fit^l-!*  '  iiit»u*  ■!    1  J<»  i <  m 
Lak<'  *  iti      ■»■■-■■  f  4-»|-  ■■.!•  U  v  «,■  t »'..-  >i  t m ■•  >■  »r «  ».-  i  |ii  a  man  «li  •  f.*L*«  1  r  \*  •  ■_*.' (•< 
atid  i.n'iiUr*  N     •' I  ■  ■ 'i  t.tk.- 'i  r  i   .-i    j:  1  ■  >m  -  |-  -m.  1«  t.»  •'•!-  mutt,    t  !•  ta  ft*h  m  f.-rm^  *  f  ••^l 
nlli-  r  n  IK-  *■■  |  :'i  i y  p> t t    i'ii*  •  r  ■■■  ir  t:  -  n..  nt'i  ^ti.>  m  in  !!••  Mta*«aa|f-i  lM««r  'j»a*~a 

Iir«>  I  li.n  rm  I,  .  i  .i  I  i:-  i  ■  *'  ■  I  J  .:.•   1,  I  »*•-,  ¥i  ■iit«,.».  a  Mmin-witA  i 

*  «'■  -.-  •  r:  :?!..'  I  .     i,  i'  i    t  •  \ ■  ■  v  »    *i  I  i  ti.i*f-im.:i  I'r.  ii:  1  r«  tuark* 

"  In  i   r  '  I"  i"i..      -  a    .>■.'  fin,!'.  «.  ..f  ri«(>* '  .  l-ii,  >  ■.  1  :.)  I  I.Aval'T***!  I'm-CA*    «^*W 
iif  ♦'«■ '...    f   ..',:«  f  r  r  •■  |  %  •     %  .it  |  ■■  ..  ',t  •;   '■■  *»!  *  k"   »ti  l-r  II  f  l«t|rr  tiaa**. 

'"  If  !■■,■.?■•  Ir-.- t'i  »l  I'r-  '■■•■    r   \i;  *— !/•»•!        I.r»ll»t^    .fc*nif*  t!.«  f»<vi|!f  ••   '%:—!    » ■»•    i« 
aimi-!  v  i'  it  ••  t'--  |-      *.«!    f    r    i   i  f  *  '.j  - 1..  •,  .\-   I  i.   1  •  ii*irio  «  ith  t1  ■»  |**tf-  ->«»■     r*l|   i    w 

mltif-l  i.'     »    f  ■  i'   »  i.»-   1  !  ■  •!■  "i    ■•■  !  i-i         •.  .ii    ]    !..■   :    1   i     t  fl'f. ii*  II,  I     t  ••:■■;    t  l  »•  •  1 1   •■     li* 
r*«il-i  •"•  '•'  't  h'l    r  •!■  "       "  i  V."  *"  If"    !«••  r    I-     ift|  *rti«  c***    a   r*-C'i'-at    taim-    •    uv 

(  /'-r  Ji.  ■  ■  i  ■!   r . .  ■   I  f        if         •  «• ;  •  -t  ■  ••  •'      I  I  »-■  --     !   •  c  r>k.«  <>f  Id*  f%ai    «  it  it!.«l   t  ui« 

«kifi  i-ril  (  iii  •■  -i  -        'Hi   I    '.in'  I    -.-•»»         |ii  i  !>.,•  <  VfiM-iw**  r-tia>  ,*m|  t^  a*-* 
aii-  •-  ;  If  I'll-,   .   i!  ■  ■  lit      1  ■   ■  t  ■  -t  r- .  •■  ir  i.-  •  ?  !;■•-  l«itrr  iiau^*  « .'.i.  a  |*Ar  «<a\r 

•urtu    •' f  ■•    :  •»*  i     '  »■  i  i  *■«  J  I.  i  l;    ■  ■'■'■    ii'ii'  « 

"  A  .   t'  -r  »  V    '■     i.  1    t       •  «-    •  <  »  '  .  '»  ntki  »•  ■   -in  |U  u*  l    it*  a£»a*l  e«m  m 

1  .    I    •■       it     *  ■    ;.  •!*(.*•<   nii»t*-*i|.af  |«"» '.■       Ij   tt.a 
■  1*   .'  1  .*    »  i  .'  .•'."I    '    .  |    I3i«  ■.  a   ■■<—■!•»••*■    «i 

t   t        f     .      ••;-.-<%•      -.  ■  I  *tu   I*  |K«  Iif-   *.  f  -  -.  ^  h 

•  .  i  f  .».    ^  1 1. -„■•-•-  n    •■   |.r  ,i-  I  t.j  i    i  i.'i«'. 
I     I"    .   !    •    ••'.     ■•  '  »•.'••"   ••.  I   --rj'»«.     a-« 

■     ?■*«'■    1    i  ■!    »  l.t      f    II  -    |  r* w      «■       f      »• 

I  !  *  ■         •■       «*     ::i  .   Is  ■  ■  r    •    "  •      i  i|«  ^f.  ••  *      i  •   W.9 


tli^l  it  •  \;  r<«*  •  i  !  »i 


!  I   •■ 


I       >    ■■'     I 


|«r1  «/  tl.     irr    it    '  N 
drflii-  -I  !•   '.i  In''.      ;•■»•-        •  ' 
»'./■     .  -I   .  .  ll    »       ■  r   ••      ii 
In  !♦.     f.-  ■  •  t   Mi     .         !   >!    ■    ■ 
a|>|  r   \in.At-  I  :-i  ..»■..  *  •     ..  i  . 
t*  •  tli     ■  ii.  ..  ■      •  •  t     •     - 
Uttr       It  ■     f!  i  ■    i.     •  t  •       *       •■ 
|>  |u  i—n  I'  .■  !■*       |       -  •.  i»      !  •      .".  • 

lf.*l  th.  »  »■.        J  r-  r    ■■  ■ 

■  f  f   »  ►•    il    ^    ■%     II  «■     n  .■     I 

l'i|  f  :i.  -I    '•!•      i  t         •  »-.  i 

«iT  I*  n  illi  !««r<-  r-a!   «  r-     .!■   J  I     f 

awtcd  la  tLir  •uU*rdt  r  i/u^n«&. ' 


I    ■        ,l    *  "•    t      I    »1.      Ir«-T.-.|  I1   it    tl      ••    MB.        ••       ■■ 

v'r-  ».                  '.ij       '•«    ■   'i».  f    ll'.f    ♦  .  f      '(IMU1-    1 

t  Vl   \  i           r:,      •.  i  ■  I'.-  |«  i.tllitul*  *      -■>• 

■  '      i  I                     •    I  i  ■  »   •!  *t   i».»  r  t»-  :•  a     *  t?» 

!  f  I   •'.''•'  a.     •«       T\»  •  «]*S*  »*   CM 

1-        !•  »  Mi.1      I-.  ^  .  I  i-i  II. -m  tr.#j  abw«M  U 

•^lll.  1'fi.  I     .->     Nat    M iw     1»>I,  1U.) 
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regularly  arranged.  Lateral  line  wanting  or  represented  by  a  few  imper- 
fect pores.  Head  scaly,  at  least  above.  Month  terminal,  small,  the  lower 
jaw  usually  projecting;  margin  of  the  upper  jaw  formed  by  the  premax- 
illaries  only ;  premaxillaries  strong,  extremely  protractile.  Teeth  incisor- 
like or  villiform,  sometimes  present  on  the  vomer,  but  usually  in  the  jaws 
only ;  lower  pharyngeals  separate,  with  cardiform  or  rarely  molar  teeth ; 
third  upper  pharyngeal  enlarged,  the  fourth  wanting  or  united  to  the 
third.  Gill  membranes  somewhat  connected,  free  from  isthmus;  gill 
rakers  very  short,  thick.  Branchiostegals  4  to  6.  Pseudobranchi®  none. 
Dorsal  fin  single,  inserted  posteriorly,  of  soft  rays  only,  rarely  with  a  sin- 
gle spine  or  a  rudimentary  spinous  dorsal ;  caudal  fin  not  forked ;  ventral 
fins  abdominal,  rarely  wanting ;  pectoral  fins  inserted  low ;  no  adipose  fin. 
Stomach  siphonal,  without  pyloric  appendages.  Air  bladder  simple,  often 
wanting.  Basis  cranii  simple  {fide  Cope).  Sexes  usually  unlike,  the  fins 
being  largest  in  the  males,  but  in  some  species  the  females  are  much  larger 
in  size.  Many  of  the  species  are  ovoviviparous,  the  young  well  developed 
at  time  of  birth.  In  these  species  the  sexes  are  very  unlike,  the  anal  fin 
of  the  male  being  developed  as  an  intromittent  organ.  Fresh- water  fishes 
of  Southern  Europe,  Asia,  Africa,  and  America,  some  of  them  occurring 
in  bays  and  arms  of  the  sea.  They  are  mostly  of  small  size,  and  the  spe- 
cies are  very  difficult  of  determination.  Genera  30 ;  species  about  180. 
(Paciliida>,  Bonaparte  Nuovi  Ann.  Sci,  Nat.,  n,  132,  1838.) 

We  begin  the  discussion  of  this  group  with  the  largest  genus,  which 
seems  at  the  same  time  to  be  the  most  primitive  and  the  least  specialized. 

a.  Intestinal  canal  comparatively  short,  little  convoluted;  teeth  little  movable;  bones  of  the 
dentary  firmly  connected;  the  lower  jaw  strong  and  usually  projecting  beyond  upper; 
species  chiefly  carnivorous. 
b.  Anal  fin  of  the  male  similar  to  that  of  the  female  and  not  modified  into  an  intromit- 
tent organ.    Species  oviparous, 
r.  Teeth  all  pointed,  none  of  them  compressed  or  bicuspid  or  tricuspid. 
Fumdulinje  : 
d.  Ventral  fins  well  developed;  pharyngeal  bones  and  teeth  not  enlarged. 
e.  Teeth  in  villiform  ban^s  or  at  least  in  more  than  ono  series. 

/.  Air  bladder  well  developed  (in  all  species  examined);  no  caudal  ocellus. 
g.  Gill  openings  not  restricted  above,  the  opercular  angle  freo  from 
shoulder  girdle;  body  oblong;  dorsal  various  in  aize  and  inser- 
tion. Fumdulvs,  300. 
gg.  Gill  openings  restricted,  the  opercle  from  upper  root  of  pectoral 
upward  being  adnate  to  shoulder  girdle;  body  short  and  deep. 

Adinia,  301. 

ff.  Air  bladder  wanting;  a  black  ocellus  at  root  of  caudal— <\t  least  in 

males.  Rivulits,  302. 

*e.  Teeth  arranged  in  a  single  series;  dorsal  inserted  in  advance  of  anal;  mouth 

oblique. 

j.  Dorsal  and  anal  fins  short,  each  of  9  to  13  rays.  Lucania,  303. 

jj.  Dorsal  and  anal  fins  very  long,  each  of  more  than  20  rays. 

GlRAHDINICIITHYS,  304. 

Ohehtiin/K  : 

dd.  Ventral  fins  wanting;  body  oblong. 

i.  Pharyngeal  bones  both  aliovc  and  below  greatly  enlarged,  bearing  coarse 
molar  teeth;  scales  normal,  regularly  imbricated,  none  of  them  ridged. 

Empktkichthys,  306. 

Ctpbinodontin.k  : 

cc.  Teeth  incisor-like,  notched,  bicuspid  or  tricuspid. 

j.  Ventral  fins  well  developed  (occasionally  lost  through  atrophy);' gill  openings 
restricted;  the  opercle  adnate  above  to  the  shoulder  girdle. 


»  mil :  wrmim  Uur* »  fof«  lM(t| 
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Cunn  k  YALBircuwiru,  Hist.  Nat.  Poiss.,  xvm,  380, 1846,  (panchaz). 
r,  Agamix,  Amer.  Journ.  Scl.  Art*,  1864, 136,  (oHvacea=notat*s). 
Apocki&cktk^  Blbkm,  Mem.  8oc.  Harlem,  1863, 116,  (typut). 
Jfkrisffas,  Gill,  Canadian  Naturalist,  August,  1866,  (cmgvlatus). 
9  BapiodUku,  GCwthxr,  Cat.,  vi,  310, 1866,  (corrected  spelling). 
XaateM,  Jordan,  Bull.  Buffalo  Soc.  Nat  Hist.,  1876, 142,  ($UUif*ra). 
Aorfcxys,*  Bboumonkt  IIS.,  Good*  k  Bkan,  Proc.  U.  8.  Nat.  Mus.,  1886,  204,  (hetmtclihu). 
Fomtimui,  Jordan  k  Evkrmank,  new  subgenus,  (atminolfe). 

Jordan  k  Evrrmann,  new  subgenus,  (ratUmnx). 


Body  rather  elongate,  little  elevated,  compressed  behind.  Month 
moderate,  the  lower  jaw  projecting.  Jaws  eaoh  with  two  or  more  series  of 
pointed  teeth,  usually  forming  a  narrow  band.  Bones  of  the  mandible 
firmly  united.  Scales  moderate.  Gill  opening  not  restricted  above,  the 
opercle  with  its  margin  not  ad  Date  to  shoulder  girdle.  Preopercle,  p  re- 
orbital,  and  mandible  with  mucous  pores.  Dorsal  and  anal  fins  similar, 
small,  or  rather  large,  the  dorsal  inserted  either  in  front  of,  above,  or 
behind,  the  front  of  anal ;  ventrals  well  developed.  Air  bladder  present. 
8exes differing  in  color,  size,  and  development  of  the  fins,  the  anal  fin  in  the 
male  normal.  Intestinal  canal  short.  First  superior  pharyngeal  with- 
out teeth ;  second  with  teeth ;  third  and  fourth  co-ossified,  with  teeth. 
Species  very  numerous,  mostly  Amerioan,t  inhabiting  fresh  waters  and 
arms  of  the  sea.  They  are  the  largest  in  size  of  the  Cyprinodonts,  and 
some  of  them  are  very  brightly  colored.  They  are  oviparous  and  feed 
chiefly  on  animals.  Some  of  them  are  bottom  fishes,  burying  themselves 
in  the  mud  of  estuaries;  others  swim  freely  in  river  channels  and  bays; 
still  others  are  "  top  minnows,"  surface  swimmers,  feeding  on  floating 
insects  in  swamps  and  streams.  We  here  unite  the  nominal  genus  Zygo- 
nedes  to  Fundulus,  as  there  is  a  perfect  gradation  of  the  speoies  from  those 
with  long  dorsal  fin  to  those  in  which  the  dorsal  fin  is  small  and  posterior. 
The  extremes  of  the  two  groups  are,  however,  very  different,  the  distinc- 
tions being  greater  than  usually  occur  within  the  limits  of  a  natural 
genus,     (fundus,  bottom,  the  abode  of  the  "  Fundulus  mudfish.) 

I.  8pecies  with  the  dorsal  fin  moderate  or  rather  large,  of  11  to  17  rays,  its  insertion  above  or 
usually  in  front  of  the  insertion  of  the  first  ray  of  the  anal ;  scales  largo  or  small.    Free- 
swimming  species,  nut  feeding  at  the  surface,  some  of  them  often  burying  themselves  in 
the  mud  of  bottoms  in  shallow  water, 
a.  Dorsal  fin  inserted  before  origin  of  anal ;  branchiostegals  5  or  6. 
Fundulus  : 
6.  Scales  large,  31  to  38  in  a  lengthwise  series. 

*  Goode  k  Bean,  who  have  examined  the  typo  of  Cobiti*  htteroclUu*,  Linnaeus,  observe. 

"No.  11,  Garden,  4Anonymo8,'  see  page  305,  vol.  i.  Smith's  Correspondence  of  Linn*.  The 
editor  of  this  volume  haw  evidently  been  misled  by  the  common  name  'mudfish '  in  referring 
Mo.  11  to  Amia  caka,  which  was  No.  4  of  a  later  lot.     (See  page  312.) 

"  The  above  example  was  apparently  the  type  of  Linnets  description  of  CobitU  heteroclittu.  In 
the  annotated  copy  of  edition  xn,  Linne  wrote  that  it  was  referred  to  a  new  genus,  •  horboryj 
of  Broussonet,  with  the  following  characters:  *  Corpus  squamosum.  Pinn.  dorsi  unica.  Maxill. 
Infer,  intr.  carin.  Caput  squamosum.'  We  have  not  been  able  to  ascertain  whether  or  not 
Broussonet  has  publixhed  a  description  of  this  genus. 

"The  skin  is  122  mm.  long.  The  head  is  %  of  the  total  length  without  caudal,  and  the  depth 
about  the  same.  I>.  12 ;  A.  10.  Scales  in  33  longitudinal  and  12  transverse  rows.  A  black 
blotch  is  still  appareut  on  the  posterior  part  of  the  dorsal.'1  (Goode  k  Bean,  Proc.  U.  8.  Mat. 
Mus.,  1885,  204.) 

f  The  few  European  species  referred  to  Fundulu*  seem  allied  to  the  subgenus  Xemuma.  The 
Asiatic  and  African  forniH  are  allied  to  or  belong  to  the  group  Zygontde*.  In  some  of  them  tho 
«&al  fin  is  much  larger  than  In  the  American  species. 
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99.  Body  rather  slender,  the  depth  4%  to  6  in  length;  12  Kale*  in  a  cross- 
series;  color  olivaceous,  with  numerous  crossbars,  either  black  or 
•livery,  diaphanus,  939. 

pp.  Anal  rays  13;  body  elongate,  the  depth  5%  in  length;  olivaceous,  with  very 
faint  dark  crossbars.  zxtensub,  940. 

oo.  8cales  very  small,  about  60-21. 

r.  Dorsal  rays  14  or  15;  anal  13  or  14;  color  olivaceous,  sides  with  many  dark 
crossbars;  depth  4%  in  length.  zebbincs,  941. 

rr.  Dorsal  fin  very  long,  of  17  rays;  anal  rays  13;  scales  small,  about  62  in  longitu- 
dinal series;  depth  about  4;  olivaceous,  many  scales  usually  with  a  dark 
spot,  these  forming  longitudinal  streaks;  sometimes  faint  dark  cross- 
bands,  8KMIN0LIS,  942. 
em.  Dorsal  fin  inserted  over  or  slightly  behind  front  of  anal  fin;  branchlostegals 4  or  5;  bright 
colored  species  with  orange  or  brown  spots,  inhabiting  mountain  springs  and  brooks. 
Xbmisma  (£4no>ia,  a  surprise): 
«.  Scales  small,  60  to  63  in  lateral  line;  dorsal  and  anal  large,  of  13  to  15  rays  each. 

f.  Orange  spots  on  sides  in  regular  series,  replaced  in  the  female  by  brown  horizon- 
tal dashes;  branchiostegals  5;  D.  14;  A.  15;  depth  4%  in  length. 

CATKNATUS,  943. 

0.  Orange  spots  on  sides  irregularly  scattered;  branchiostegals  4;  D.  13;  A.  13;  depth 
6  in  length.  stblliper,  944. 

Gambusihub  (Spanish  Qamburino,  a  fish  not  worth  bringing  home.    See  OambuM): 
m.  Transitional  species.    Scales  large,  36  to  42  in  lateral  line;  dorsal  and  anal  small,  each 
of  lOor  11  rays;  small  species,  intermediate  between  Xenitma  or  ftmdmhu  tud  Eggo- 
necta,  the  dorsal  fin  small,  but  not  distinctly  behind  anal. 
u.  Anal  rays  14;  scales  36.    Color  brownish,  finely  dotted;  lips,  top  of  head,  and  line 
along  middle  of  back  dark;  tall  with  faint  cross-streaks;  depth  4%  in  length. 

LI  meatus,  945. 
mm.  Anal  rays  9  to  11. 

r.  Scales  38  to  42;  body  without  black  crossbars. 

it.  Scales  38;  olivaceous,  with  horizontal  oblong  brownish  spots  scattered  over 

back  and  sides;  depth  K\/%  in  length.  -  bathbuni,  946. 

tew.  Scales  42;  rows  of  scales  with  whitish  streaks  in  males,  or  narrow  black 

lines  in  females,  forming  lines  along  the  rows  of  scales;  depth  4%  in 

length.  ALBOL1NEATU8,  947. 

rr.  Scales  about  45;  body  with  about  14  irregular  dark  crossbars;  rows  of  scales 
of  upper  parts  with  longitudinal  lines.  D.  10;  A.  10;  depth  3%  in 
length.  coKyLUKNTt'8, 948. 

rrr.  Scales  about  35,  24  before  dorsal;  body  with  about  15  well-marked  black 
crossbands,  as  in  Futululu$  stmilit  or  F.  cingulattu,  between  which  this  species 
seems  to  find  its  place;  fins  plain.     D.  9  or  10;  A.  9.  vunduloides,  949. 

II.  Zyookkctes  (£vyovt  yoke;  vcktik,  swimmer,  the  species  being  said  to  swim  at  the  surface 
in  pairs).    Species  with  the  dorsal  fin  small,  of  7  to  11  rays,  its  insertion  distinctly  behind 
front  of  anal  fin;  small  species  with  large  scales  (29  to  40);  surface  swimmers,  "Top  min- 
nows," seeking  insects  at  the  surface  of  water, 
o.  Anal  fin  long,  of  14  to  '2a  rays;  vomer  sometimes  with  minute  teeth. 

6.  Anal  rays  14;  dorsal  rajs  8;  scales  31-8:  depth  5  in  length;  olive,  the  body  plain;  dor- 
sal and  anal  with  dark  croesbands;  base  of  caudal  with  round  pale  spots. 

novii,  950. 
aa.  Anal  rays  8  to  13. 

c.  General  coloration  olivaceous,  cither  plain  or  with  pearly  or  orange  spots  paler  than 
the  ground  color,  or  blackish  spots  not  forming  distinct  series;  no  sharply  defined 
black  crossbar*  or  longitudinal  black  strip**. 
d.  Anal  rays  12  or  13;  body  slender,  the  depth  4  to  5  in  length. 

«.  Scaler  35-12;  dorsal  11  or  12;  ventrals  very  small;  coloration  plain,  the  fins 

reddish.  macdonaldi,  961. 

ee.  Scales  31-10;  dorsal  rays  10;  scales  bordered  with  orange;  fins  yellow,  edged 

with  crimson.  i-loeipimmu,  962. 
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Body  deep,  the  depth  3%  in  length ;  female  with  the  black  spots  coaleaoent  into 

about  10  wary  streaks  along  sides  ;  male  with  the  lines  of  dots  more  or  less 

interrupted  ;  scales  36.  dupar,  966. 

eocc  General  coloration  oliraceoas,  with  a  single  black  lateral  stripe  from  head  to  tail. 

p.  Body  slender,  the  depth  A%  in  length  ;  lateral  stripe  broad,  purplish,  its  edges 

wavy;  back  and  vertical  fins  speckled.    D.  9;  A.  11.    Scales  34-10. 

notatub,  967. 

pp.  Body  stout,  the  depth  3%  in  length;  sides  silvery,  with  black  lateral  shade  above 

the  silvery  part.    D.  11;  A.  11.    Scales  31-10.  mblaplkubus,  968. 

Subgenus  FUNDULUS,  Gunther. 
MS.  FURDULU8  PUNCTATU8,  Gunther. 

Head  4;  depth  4*.  D.  12;  A.  13;  V.  6;  scales  34-12.  Interorbital 
space  very  broad,  slightly  convex,  its  width  half  head.  Snout  broad, 
obtuse,  much  depressed,  the  lower  jaw  scarcely  projecting  beyond  the 
upper;  mandible  longer  than  eye.  Upper  lip  of  moderate  breadth,  not 
extending  to  angle  of  month.  Eye  less  than  length  of  snont,  4|  in  head, 
and  less  than  half  interorbital  width.  Origin  of  dorsal  somewhat  nearer 
to  extremity  of  caudal  than  orbit,  over  nineteenth  scale  of  lateral  series; 
first  anal  ray  opposite  to  third  of  dorsal ;  dorsal  and  anal  fins  subquad- 
rangular,  with  the  outer  margins  convex,  each  a  little  longer  than 
high;  candal  fin  subtruncace,  scaly  on  its  basal  half;  pectoral  fins 
shorter  than  head  (without  snout),  not  extending  to  base  of  ventrals. 
Brownish  olive,  paler  below ;  each  scale,  especially  those  on  the  tail, 
with  a  vertical  dark  purplish  violet  spot  on  the  center;  dorsal  with  3 
or  4  series  of  blackish  dots,  anal  with  a  whitish  margin.  Length  3j 
inches,  (male).    Chiapas.    (Gunther) ;  not  seen  by  us.    (punctatus,  dotted.) 

Fmnbdm* punctattu,  GOmthke,  Gat.,  vi,  320,  18G6,  Chiapam,  Guatemala.    (Coll.  Sal  Yin.) 

927.  FUNDULUS  VINCTUS,  Jordan  &  Gilbert. 

Head  3f ;  depth  4} ;  eye  3±.  D.  12 ;  A.  11 ;  scales  about  31-10.  Body 
little  elongate,  compressed  posteriorly.  Head  large,  very  broad,  and 
somewhat  depressed  above.  Mouth  moderate.  Teeth  in  narrow  bands, 
the  outer  much  enlarged.  Interorbital  space  2.  Scales  comparatively 
large.  Dorsal  inserted  moderately  in  advance  of  anal,  its  front  midway 
between  base  of  caudal  and  occiput,  the  fin  of  moderate  height ;  pec- 
toral If  in  head;  caudal  1}.  Coloration,  in  spirits,  olivaceous,  with 
about  23  narrow  silvery  bars  with  undulating  edges,  the  bars  narrower 
than  the  darker  interspaces ;  fins  all  plain  in  type.  Length  2\  inches. 
This  species  is  apparently  related  to  F.  heteroclitua  and  other  Atlantic 
species.  It  may  be  distinguished  from  most  of  its  relatives  by  its  com- 
paratively large  scales.  Coast  of  Lower  California ;  known  only  from 
the  original  types  collected  near  Cape  San  Lucas  by  John  X  ant  us. 
(vinctus,  banded.) 

FSmdulw  vine/it*,  Jordan  A  Gilbert,  I'ror.  V.  S.  Nat.  Mub.,  1882,  355,  Cape   San  Lucas.* 
(Type,  No.  30973.     Coll.  Xantns.) 


•  According  to  Mr.  Lyman  Relding  a  large  part  of  the  collection  of  John  X  ant  us  from  "Cape 
San  Lucas"  was  obtained  in  th<>  pools  and  lagoono  about  La  Paz.  It  is  not  unlikely  that  theto 
■boal-water  species  come  from  tin-  latter  locality. 


•m.  rrif on.™  nnui  t*mu* a  .«™hi. 

0Uc-i-L*n.) 
Head  3{  in  length:  de|>(l>  3t  to  4);  eye  5  to  51.  D.  11  to  II;  A.  M; 
ecal<*  33-11.  Ho.lv  alemlcr,  the  outline*  acnreely  arched:  ad  all*  mm* 
decjier  than  young:  head  mtni*,  very  long,  and  regularly  umwM  far- 
ward  :  preorbilal  a*  wide  ua  rye,  1  \  to  Ti  in  head :  eye  email,  1(  to  11  la 
interorbital ;  month  imiill,  maxillary  not  nearly  reaching  TaftawJ  &mi 
anterior  noelril;  In-tli  veiy  nmall.  in  broad  vilhform  bands,  the  utt 
■erie*  not  at  all  enlarged;  iiilrrorhital  width  31  in  hand.  Dotaal  laag 
and  low,  the  height  lew  than  length  of  baa*  in  adult  toalta.  It  1b  LamgU 
of  base  In  female*;  in  malea  I  lie  lui  ray*  are  bat  little  higher  than  Man 
of  thoee  preceding,  in  female*  the  last  lit  the  lowMt  i  longMt  ray  (ia/| 
!2|  in  head:  origin  of  dor™ I  mldaay  between  middle  of  eye  udiipW 
caudal :  origin  of  »mil  imilrt  iliird  dorul  ray,  the  fin  much  higbex  tbaa 
dorsal,  tin-  lougral  ray  H  in  head :  ponlerior  margin*  of  oridact  «daa>a 
along  either  side  .if  third  anal  ray,  covering  1  length  of  firat  ray  Pec- 
torals reaching  origin  of  wn  trala,  1 1  to  11  length  of  head  ;  *e*Uale  am 
reaching  vrut.  \i\  in  head,  their  l-w  midway  between  pastorale  and 
origin  of  anal ;  caudal  mi  hint  urate,  li  in  head.     Scales  largo,  la  ragmlar 

•erica.     Color:  ^.olivani hronn-  l-rlvw;  lower  part* of  bead  atraagtj 

orange;  aide*  «ith  III  (..  1.1  mirr.iw .  dark  Lara,  t  t«  I  aa  wida  aa  the  baler- 
■|>acea.  and  not  very  dark  .  >  large,  diffuse,  dark  hameral  blotch,  cxtand- 
ing  from  alxive  opercle  to  about  base  of  pectoral ;  each  acala  with  a  da> 
linct  > -shaped  iiiterma-gmsl  scries  of  dola,  forming  coaaplcnoaa  ratinv 
laliona;   doraal  dusky,  with  black  ■|«^k».  nioeily  black  at  but;  m  aaavll 
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ocellated  black  spot  behind,  disappearing  in  adults;  caudal  faintly 
clouded  with  dusky,  especially  about  the  middle;  ventrals  pale,  some- 
what soiled.  9  ,  olivaceous,  sides  paler  olive,  with  metallic  luster;  belly 
white;  7  to  15  very  narrow,  sharply  denned  black  bars  on  sides,  not 
extending  on  the  back,  scarcely  broader  than  the  pupil ;  scales  marked 
as  in  the  males,  but  much  more  faintly;  fins  pale,  almost  immaculate. 
Length  6  inches.  Coast  of  the  Gulf  .States,  in  brackish  waters  and  shal- 
low bays;  very  abundant  from  Florida  to  Texas.  (*tmtfw,  similar,  the 
sexes  being  nearly  alike.) 

Jlydraryyra  •miH$9  Baud  &  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1863,  389,  Indianola,  Texas; 

(Coll.  Clark);  Girard,  U.  S.  k  Mex.  Bound.  Surv.,  ZoOl.,  68,  pi.  35,  figs.  1-8, 1859. 
FStnduhu  timiliM,  GCnthiSr,  Cat.,  vi,  323,  1866;  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mui.,  1882, 

252;  Jordan  A  Gilbert,  Synopsis,  333, 1883. 

980.  FUNDULU8  MAJALIS  (Walbaum). 
(KiLLiriSM  ;  MATriSH  ;  Rock  fish.) 

Head  3f ;  depth  4.  D.  12 ;  A.  10 ;  scales  36-13.  Body  oblong,  scarcely 
elevated,  little  compressed ;  head  rather  prolonged  anteriorly ;  the  mouth 
small,  terminal,  and  very  oblique ;  scales  rather  large ;  dorsal  fin  moder- 
ate; anal  fin  very  high  in  the  males,  moderate  in  the  females;  ventrals 
long  in  the  males,  reaching  past  front  of  anal;  eye  moderate,  shorter 
than  snout  and  than  interorbital  space ;  a  slight  angle  formed  by  the 
profile,  in  front  of  the  eye,  due  to  the  greater  flattening  of  the  snout. 
Males  dark  olivaceous  above;  sides  silvery  or  somewhat  golden,  with 
about  a  dozen  broad  transverse  bars  of  the  color  of  the  back ;  posterior 
part  of  the  dorsal  fin  with  a  black  patch ;  fins  yellowish  or  pale.  Females 
olivaceous  above,  white  below,  a  narrow  black  longitudinal  stripe  along 
sides  about  on  the  level  of  the  eye  and  as  wide  as  the  pupil ;  below  this, 
two  similar  black  stripes  anteriorly  and  one  posteriorly,  the  upper  one 
being  interrupted ;  one  or  two  black  bars  at  base  of  caudal.  Females 
usually  larger  than  the  males.  A  large  male  of  this  species,  in  high  color- 
ation, taken  at  Beaufort,  N.  C,  showed  the  following  colors  in  life:  Back 
olive,  sides  and  belly  bright  salmon  yellow ;  lower  fins  clear  yellow ;  pec- 
torals and  anal  with  some  dusky  ;  posterior  edge  of  caudal  dark ;  dorsal 
nearly  all  black,  a  large  black  ocellated  spot  on  the  last  rays;  opercles 
and  underparts  of  head  with  an  inky  suffusion;  cheeks,  top  of  head, 
and  mouth  bronze  yellow ;  sides  with  about  18  narrow,  dusky  vertical 
bars.  Teeth  in  a  broad  band  ;  an  outer  row  of  rather  large  teeth.  Ovi- 
duct adnate  to  first  anal  ray  for  a  short  distance.  Length  6  inches.  Cape 
Cod  to  Florida;  the  largest  of  our  Pocciliidw;  abundant  in  shallow  bays, 
especially  northward,  (majalin,  pertaining  to  May,  translation  of  May  fish.) 

May/Uh,  Sciiorr,  XaturfnrHcheren  do  Freunde,  1788,  172,  Long  Island. 
CobitU  majalU,  Walhaum,  Artedi  Pi*o.,  in,  12,  1792,  Long  Island;  after  Mayfith  of  ScHttpr. 
E$oxflarulu*,  MiTcini.L,  Trans.  Lit.  A  Phil.  8oc.  N.  Y.,  I,  1815,  439,  New  York. 
Etoxzonatu*,  Mitciui.l,  Trans.  Lit.  A  Phil.  Soc.  N.  Y.,  I,  1816,  440,  New  York;  young. 
Hydrargyra  trifancuita,  Stoukb,  Joum.  Bout.  Soc.  Nat.  Hist.,  i,  1837,  417,  Massachusetts. 
Hydrargyra  rmw/w,  Ovirr  &  Valenciennes,  Hint.  Hat.  Polsa.,  xtiii,  206,  1846,  presented  by  M. 

Lecontk,  probably  from  South  Carolina. 
Hydrargyra  majidi*,  CrviKK  &  Valenciennes,  Ilitt.  Nat.  Polar,  xvill,  207,  1846. 
Fundulut  majalit,  GCnthir,  Cat.,  vi,  322,  1806;  Jordan  A  Gilbert,  Synopta,  3&\,  \«8&. 


caudal;  ill  females  farther  hack  ;  oviduct  attached  la anterior r»j  of  anal 
lin  fur  J  to  1  it*  length ;  teeth  iu  moderate  band*,  pointed,  the  oala*  am 
enlarged:  lower  jaw  el  rung,  projecting  beyond  upper.  Colo  rut  km  ia  m!« 
dark  dull  green,  tile  belly  mure  ur  InM  orange  yellow  ;  aide*  with  ■■■*•* 
ouauuite  narrow, ill-defined  ailvery  bar*  made  up  of  (iliery  apsta,  M 
diatinct  poateriorly ;  Irreides  theae  are  numerooe  conapicaoaja  wait*  el 
yellow  Biwla,  irregularly  wattered;  vertical  tlm  dark,  with  mami 
•mall  round  pale  apota;  dorsal  oft«n  with  a  blarktah  apol  ua  iu  Ual  raj  ; 
anal  and  ventral*  yellow  anteriorly  ;  under  aide  of  head  tallow  ;  yoajag 
male*  with  alternate  bars  of  dark  and  nil  very,  Ihe  former  Woeaiag  ia 
time  the  ground  color,  the  iloroal  i>c«-ilu»  more  diatinrt.  lam  ilea  bmtii 
plaiu  ulivaceuua,  ligbtcr  below ,  without  apota  or  bare,  lb*  acajaa  ia*^ 
punctate;  nidea  often  with  nl-.uL  15  dark  rroaabara  or  (hades.  Yam 
eepecially  young  feiimle.,  uith  more  or  Ire*  diatinct  dark  ee—  b— da; 
tbcaealwaya  prmeul  in  I  lit'  M-ry  )»ung.  iu  feiualea  mrrowtr  tkaai  la* 
iiiterapacro.   in   malm  miirli   broader   and  lean   nuroeruua.      Length   3   la  ( 

brarkiih  water*,  oflrn  burying  itself  in  Ibe  mud  in  ■hallow  lagan—:  the 
iuo»t  abundant  of  our  I'.inliiila ,  laiyiug  rouaidrrably  in  aiaa.  col  ma  Nan, 
and  height  of  finn  *     i .-...-.-  ..  irregular  or  untmual.) 

all.",  M.in"»~*«  '"-'  ■!!'''  ---I-"-.   :.i.  J-...I-    ,  Ik.  I<*|WI  aaal  ■**  l|,*._* 

!■!*■'■  U.  la**— tail'.  ..O0.ISI  IB  I-..T /—!..«.  ...Ir.1.  KkiMkwMiKI 

I*  ae**(a>  «■«■*■  W«t>  to  ■*»!.  »f  !<■>»).,  i— ^t  H.IH  M  «f  to  ajj. 
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Cbstfis  asfarsr/ila,  Luimub,  8y«i.  Mat,  Sd.  xn,600, 1766,  Charleston,  8outh  Carolina ;  after 

ths  Mudfish  of  Da.  Gaedeh. 
PtreMm  ooarieois,  Bloch  6  Schneideb,  8yst.  Icbth.,  462, 1801,  Carolina  ;  after  Linkjeus. 
wtmljUk,  LtcETCDE,  Hist  Nat  Pols*.,  v,  37, 1803,  Carolina ;  after  Linvjeus. 

sftasipasa,  Lacepede,  Hist  Vat  Poise.,  v,  378, 1803,  South  Carolina. 
aetorvcMfcw,  GOmn,  Oat,  yi,  MS,  1866  ;  Joeaan  *  Gilbbht,  Synopsis,  336, 1883;  sad 
of  asthors  fsnsrally. 

Beprennted  northward,  Maine  to  Virginia,  by  the  dwarfish  form 


FtJNDtJLUS  HETEROCLITU8  HACROLKPIDOTU8  (Walbaum). 
(Common  Cobbler  ;  Killifish.) 

8maller  in  size  than  the  typical  heteroclUus  (from  South  Carolina) ;  the 
fins  lower,  scarcely  higher  than  in  var.  grandis.  Longest  dorsal  ray  1£  in 
head;  A.  1|.  Scales  on  top  of  head  rather  smaller,  body  more  slender 
and  coloration  generally  paler;  females  nearly  plain,  the  young  females 
with  dark  bands.  Maine  to  Virginia;  everywhere  very  common  in  brack- 
ish waters,  apparently  passing  gradually  into  the  typical  heteroclitus,  from 
which  it  is  scarcely  to  be  separated  even  as  a  slight  variety.  (ftaKpoXem- 
Suroc,  large-scaled.) 

P&cXa  macrolepidota,  Walbaum,  Artedi  Piscium,  in,  11,  1792,  Long  Island  ;  after  Yellow- 
bellied  Cobbler  of  Scuopf,  Natarf.  Freundo.,  vm,  171,  1788. 

k,  Walbaum,  Artedi  Pisciam,   m,   11,   1792,  Long   Island ;   after  Killifish   of 
aVmorr,  Natarf.  Freunde,  vm,  171,  1788. 

/mcmJo,  Bloom  A  Schveideb,  Syst  Ichth.,  463, 1801 ;  after  Yellow-bellied  Cobbler  of 
ScMOPr. 
AoccpiMieaJat,  Mitchill,  Trans.  Lit.  and  Phil.  Soc.  N.  Y.,  I,  1816, 440,  New  York. 
AMcstKaleanu,  Mitch  ill,  Trans.  Lit.  and  Phil.  Soc.  N.  Y.,  i,  1815,  441,  New  York. 

niffrofatciata,*  Le  Subue,  Journ.  Ac.    Nat    Sci.  Phils.,  i,  1817,  133,  Newport, 
Rhode  Island. 

i,  Db  Kay,  N.  Y.  Fauna  :  Fishes,  217,  1842,  New  York. 
FmtdtUm*  zsbra,  Db  Kay,  N.  Y.  Fauns  :  Fishes,  218,  1842,  New  York. 
t\mdMlu*pwc*letU*at  Stober,  Fishes  Mass.,  294,  1839;  and  of  many  American  authors. 
tomdmhu  nigrofa»ciatus,  Stober,  Fishes  Mass.,  295,  1839;  GCntheb,  Cat,  vi,  323,  1866;  Jordan  A 
Gilbert,  Synopsis,  335, 1883. 

Represented  along  the  Gulf  Coast  by 

9Stb.  FUNDULUS  HETEROCLITUS  GRANDIS  (Baird  &  Girard). 

Size  larger  than  in  the  typical  heteroclitus,  the  coloration  brighter,  the 
pale  spots  on  the  dorsal  in  the  male  larger,  the  dorsal  and  anal  fins  lower. 
Longest  ray  of  dorsal  2  in  head  in  males,  2±  in  females ;  anal  rayB  If  in 
males,  2  to  21  in  females ;  tips  of  dorsal  in  males  scarcely  reaching  half- 
way to  base  of  caudal. 

•  The  nominal  species  Fttuduhtn  ni<jrofa*ciatu*,  of  which  we  hsve  numerouH  specimens  from 
Woods  Holi,  Mass.,  seems  to  us  the  young  femsle  of  Fundulu*  heUroclitut  maerol«pidohu.  It  is 
thus  described  bj  Dr.  GUnther: 

FStndulus  nigrofajfciatu*  (Le  Sueur):  Head  3%;  depth  4.  D.  11;  A.  9;  scales  33-11.  Body 
rather  short  and  deep;  head  rather  long  and  depressed;  the  snout  obtuse,  a  slight  angle  being 
formed  above  the  eye,  dorsal  moderate,  well  t»ack;  anal  short  and  deep;  eyo  longer  than  snout, 
\%  In  laterorbital  spare:  3].t  in  head.  Olivaceous  above,  silvery  below;  fins  in  both  sexes 
immaculate;  males  with  9  or  10  Very  distinct  silvery  crossbars,  each  about  as  broad  as  a  scale; 
females  with  about  as  many  narrow  black  bars,  which  do  not  extend  on  the  back  or  belly;  scales 
punctate.  Length  2%  inches.  (GUnther.)  Atlantic  coast  of  United  States,  recorded  from 
Massachusetts  and  Rhode  Island. 

F.  N.  A. 42 
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reaching  lower  median  line  behind  ventrals ;  these  bands  usually  paral- 
lel, the  anterior  ones,  at  least,  narrower  than  interspaces;  sides  poste- 
riorly finely  speckled  with  small  pearly  spots  which  cover  both  bands 
and  interspaces ;  dorsal  and  anal  margined  with  orange  anteriorly ;  the 
two  fins  tinged  with  orange  and  checked  with  black  and  pearl  color ; 
caudal  light  orange,  indistinctly  barred  at  base  with  series  of  linear 
blotches ;  pectorals  and  ventrals  plain  orange,  the  former  slightly  dusky. 
9  dark  above,  sides  finely  dusted  with  dark  points,  pale  below,  tinged 
with  yellowish  ;  middle  of  sides  with  about  13  very  narrow,  short,  dark 
half  bars ;  back  sometimes  with  small  black  blotches ;  dorsal  dusky,  with 
a  very  distinct  black  spot  ocellated  with  white,  on  its  posterior  rays ; 
caudal  and  anal  plain  dusky  ;  ventrals  light  yellowish.  Length  3  inches. 
Gulf  Coast  of  Florida  to  Louisiana,*  in  bays  and  streams ;  not  rare ; 
apparently  variable.    (occUaris,  having  an  eye-like  spot.) 

fffSmdmhu  limbattu,  Rioter,  Naturhist.  Tidsskr.  KJobenbaven,  Vol.  2,  3d  series,  1863,  94,  foot- 
note 1,  New  Orleans;  merely  a  MS.  name  of  Krttyer's  for  a  specimen  in  tho  Royal  Museum 
of  Copenhagen. 

FtmduhiM  oceOariit,  Jordan  A  Gilbbrt,  Proc.  U.  S.  Nat.  Mus.,  1882,  255,  Pensacola,  Florida, 
In  salt  water;  (Type,  Nos.  29667  and  30853.  Coll.  Jordan);  Woolmax,  Bull.  U.  S.  Fish 
i.,  z,  1890,  300,  pi.  52,  fig.  2,  (good  figure). 


9S4.  FUNDCLU8  FONTICOLA,  Cuvier  &  Valenciennes. 

D.  11 ;  A.  12;  B.  5;  scales  37.  Body  plump,  with  long  caudal  peduncle. 
Head  broad,  little  depressed;  the  tail  slenderer  and  the  body  deeper  than 
in  Fkndulus  heteroclitus;  dorsal  inserted  in  front  of  anal;  dorsal  and  cau- 
dal small  and  rounded,  the  anal  high  and  pointed,  the  paired  fins  short. 
Teeth  in  broad  bands,  the  outer  little  enlarged.  Uniform  green,  appar- 
ently without  spot  or  band  in  spirits.  (Color  entirely  lost  in  the  original 
type.)  Length  2  inches.  Mountain  springs  in  Porto  Rico;  here  described 
from  the  original  type,  the  only  known  example,  as  the  other  specimens 
possessed  by  Cuvier  &  Valenciennes  belong  to  a  species  of  Gambusia. 
(fans,  fountain;  coloy  I  inhabit.) 

Fmmduhu  fonticola,  Cuvier  k  Valkxciennkh,  Hist.  Nat.  Poisa.,  xvin,  198,  1846,  Porto  Rico; 
Joeoan,  Proc.  U.  S.  Nat.  Mus.,  1886,  526,  (examination  of  original  type). 

986.  FUNDI LUS  BERMUDA,  GUnther. 
(Mangrove  Minnow.) 

Head  3f ;  depth  4.  D.  14;  A.  12;  scales  35-13.  Snout  short,  not  longer 
than  eye,  the  lower  jaw  projecting  beyond  it.  Interorbital  width  2£  in 
head;  eye  4.  Dorsal  inserted  before  anal,  midway  between  preopercle 
and  root  of  caudal ;  anal  much  higher  than  long.  Brownish  olive,  the 
male  with  faint  dark  green  cross  bands.  Length  3  inches.  Bermudas. 
(U  Gut  her.) 


*  Specimens  from  New  Orleans,  in  fresh  water,  differ  in  color.  Males  with  about  15  sharply 
defined  cross  band*  as  broad  an  pi  I  very  interspaces;  a  few  dark  dots  above;  i>early  dots  on  dorsal 
and  anal,  few  or  none  on  body.  Females  light  olive,  with  many  small  dark  spots  forming  obscure 
series;  large  spots  as  large  as  pupil  scattered  over  the  body;  no  trace  of  dark  cross  bands;  dorsal 
with  a  conspicuous  black  ocellus  on  its  last  rays.  Dorsal  low  and  small,  inserted  a  littlo  before 
the  small  anal.  Eye  equal  to  snout,  41  in  head;  interorbital  with  2fo.  Head  39;  depth  3|. 
D.  10;  A.  10.  Scales  34-13.  Length  2%  inches.  This  is  possibly  a  species  different  from 
F.oceOarit. 
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8ubgenua  FONTINUS,  Jordan  k  Ev«rmann. 
ft*.  FUKD0LU8  ADIKIA,  Jordan  k  Gttbart. 

Head  3| ;  depth  4 ;  eye  4.  D.  13 ;  A.  11 ;  scales  44-15.  Body  short, 
deep,  and  compressed ;  head  moderate,  broad,  and  flat  above,  the  inter- 
orbital  space  rather  more  than  half  greater  than  width  of  eye;  dorsal 
and  anal  fins  rather  large ;  dorsal  inserted  almost  exactly  over  front  of 
anal;  teeth  mostly  in  two  series,  the  outer  very  strong;  vent  midway 
between  eye  and  base  of  caudal ;  scales  small,  closely  imbricated.  Color 
olivaceous,  with  15  to  20  silver  crossbars,  almost  as  wide  as  the  inter* 
spaces  posteriorly,  wider  than  the  interspaces  anteriorly,  extending  over 
the  belly  and  joining  their  fellows  on  the  opposite  side;  the  bands 
variable,  but  usually  wider  and  more  crowded  than  in  F.  diaphanu* ;  fins 
plain.  Length  2  inches.  Lower  Rio  Grande ;  only  the  types  known,  from 
Brownsville,  Texas.    (Adinia,  a  related  genus.) 

Fmuhrtu*  odiafa,  Joaoan  &  QiLHEaT,  Synoptic,  336,    1363,  Rio   Grande  at   Brownaville, 
Tcxaa. 

9S9.  FUNDULU8  DIAPHANUS  (Le  Sueur). 

Head  4;  depth  4£;  eye  large,  3i  in  head.  D.  13;  A.  11;  scales  45-15. 
Body  rather  slender,  not  elevated,  compressed  posteriorly.  Head  moder- 
ate ;  quite  flat  above.  Teeth  pointed,  the  outer  not  much  enlarged.  Fins 
not  large;  dorsal  and  anal  rather  low;  ventrals  scarcely  reaching  veut 
in  the  females ;  somewhat  longer  in  the  males.  General  color  olivaceous ; 
sides  silvery.  Male  with  about  20  silvery  vertical  bars,  narrower  than  the 
dark  interspaces  ;  female  with  15  to  20  dark  transverse  bars,  shorter  than 
the  silvery  bands  of  the  male,  the  interspaces  pale ;  back  sometimes  spot- 
ted ;  young  always  with  black  bars;  fins  nearly  plain.  Length  4  inches. 
Coast  of  Maine  ( W.  C.  Kendall)  to  Cape  Hatteras,  in  river  mouths,  ascend- 
ing streams  to  their  fountain  heads,  hence  abundant  in  lakes  throughout 
New  York ;  variety  menona  westward  to  northern  Illinois ;  not  found 
southward.  The  typical  form  found  eastward  and  in  the  sea  has  the  back 
nearly  or  quite  unspotted.  Examples  from  Grand  Lake  Stream  and  Boy- 
den  Lake,  Maine,  have  the  back  somewhat  spotted.  In  the  Potomac  River 
this  is  the  most  abundant  species  of  the  family,  (diaphanusy  dta+avfc, 
transparent.) 

Hydrarggra  diaphana,  LkSikir,  Joum.  Ac.  Nat.  Sri.  Phlla.,  1,  1817, 130,  Saratoga  Lake. 

Hytb-argyra  multifa*uitat  Le  Sueur,  Journ.  Ac.  Nat.  Sci.  Phila.,  1,  1817,  131,  Saratoga  Lake. 

Hfdrargyra  sie<rmput<i,  CuviEa  &  Valenciennes,  Hist.  Nat.  Poiss.,  xvni,  203, 1845,  New  Jersey; 
not  of  Lac£p£de. 

Fumdmlu$  multifanciatnA,  Gf  ntiier,  Cat.,  vi,  324,  I86f>,  and  of  many  writers. 

f\mdnlu$  diaphantt*,  Jordan,  1'roc.  A<\  Nut.  Sri.  Phila.,  1877,  67:  JoaDAN  *  Gilbert,  Synopsis, 

334,  1883;  Huoii  M.  Smith,  Bull.  U.  8.  Ffch  <onim.,*  x,  1«'J0,  fio. 
fimduhu MMintpimi,  Jordan  «fc  Gilbert,  Synop^i*,  332,  1883. 

Specimens  from  west  of  New  Yurk  belong  to  the  well-marked 
039a.  PrXDl'LlS  DIAPHANC8  MENONA  (Jordan  &  Copeland). 

Head  3J ;  depth  5.  D.  12;  A.  10;  B.  5;  scales  48-12.  Teeth  pointed, 
carved,  outer  little  enlarged.      Dark   hands   very  distinct,   somewhat 


*  Specimens  of  the  typical  iliaphmuM  have  ttoon  examined  by  as  frnm  Cayuga  Lake;  New  York 
Harbor;  Coast  of  Maine;  Shenandoah  River;  Potomac  Hirer;  and  Elisabeth  River,  Virgtaia. 


origin*!  types,     (tzfnuiu,  drawn  ont.) 

P*mM..  .Aw,  Joium  t  Oil.mi.  Ito.  r.  B.  Km.   ■**..  MM.  Ma,  C*»*  ■*•  U— » 
(Tip*,  Nv.  au»T].    Cull,  xuiu  > 

•n.  riMiLr*  tBiatxm.j«*aaaoWf> 
Head  3|  to  3} :  depth  H  to  41  :  eye  *  to  41 ;  iuterorbital  width  II  <a 
head:  tuuut  3}.  HratitkiuategaU  5.  I).  It  or  IS;  A.  13  or  II:  eealat 
fiO-31.  Ileail  ami  bud)-  nbaped  in  orb  u  in  fu.i.l..  mmtl~,  Ibr  MM>1  I— 
elongate.  Width  of  preurbilal  tit  in  head;  eye  moderate,  1|  is  latere* 
bilal  width  i  |i>*trrl»r  margin  of  orbit  in  middle  of  length  of  h**d ;  teeth 
in  Wlh  jaw*  in  villiform  I. ami.,  with  the  external  eeriea  aach  eaUafgal 
I>nr*al  tin  lung  am)  rather  Ioh  .  (he  baee  longer  and  the  rare  higher  la 
male*  than  in  femalee  :  origin  of  duraa)  nearly  eqaidutant  bat  weas  aaeal 
and  mar xlii  of  raudal.  «hi;ht)>  nearer  the  tnout  in  aval—,  and  ■iter  ead 
of  caudal  in  u-mal-.  ;  l.a-e  ..f  rior-al  it.  male*  6  to  6+  in  totml  length,  th* 
liigheet  dureal  ra>  about  half  brad  ;  in  female*  the  baee  te  T,  ia  total 
length:  ung.u  -i  anal  u]>pu*i1r  that  uf  dona  I  in  male*,  behind  it  ta 
female*;  in  I  lit'  laller  [be  anal  i>  ■barply  angulatad,  lb*  antaetor  rare 
more  Chan  thriii-  lb.-  hi-iglit  "f  the  jmelerior,  and  wore  than  |  Uaatft  •/ 
head.  In  malen  the  mirjjm-  uf  Ih.iI.  doreal  and  aaal  ftae  are  araalT 
rounded.  Hie  anal  Ibr  higher,  il-  ra.vi  lieaet  with  minnle  white  arteal*- 
Oviduct  funning  a  1km  nhrtilh  along  l.ue  nf  anterior  half  of  anal ;  pee- 
tural*  rmt  rearhing  1-a-i-  nf  tenlrnU,  equaling  dietanca  froaa  eaaral  I* 
pmiperrular  margin  :  triifral*  alxuil  rt-arhni);  rent :  caadal  IiimsH,  It 
in  bead.  Scale*  very  email:  m-  enlarged  humeral  eeale.  la  eaala*  the 
margin*  of  aoalea  are  rough,  aith  minute   tubercle*.     Utaamlah  aban, 
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sides  and  below  silvery  white,  the  sides  tinged  with  sulphur  yellow- 
the  greater  part  of  eaeh  scale  on  back  rendered  dusky  by  black  points ; 
sides  with  14  to  18  dusky  bars  from  back  to  ventral  region,  occasionally 
meeting  on  ventral  line ;  these  bars  are  very  variable  in  width,  seemingly 
narrower  in  females,  in  which  half  bars  are  frequently  inserted  between 
the  others ;  the  interspaces  are  as  wide  as  the  bars,  or  usually  wider. 
Fins  yellowish,  without  distinct  markings,  in  the  males  all  very  dusky 
except  the  anal.  Length  3  inches.  Kansas,  western  Iowa,  and  South 
Dakota,  and  south  to  Kentuoky,  Texas,  and  New  Mexico ;  abundant  in 
Font-qui-Bonille  Creek  at  Pueblo,  and  in  most  clear  tributaries  of  the 
upper  Arkansas,    (zebrinus,  like  a  zebra.) 

Jfr*«W)m  ssfcro,  Girard,  Proa  Ac.  Nat  8ci.  Phi  la.,  1869,  60,  tributaries  of  Rio  Grande, 
"between  Fort  Defiance  and  Port  Union,  New  Mexico;"  name  preoccupied  by 
ftmduhu  ubra,  Dr  Kat. 

I\mdmbu  csoro,  GOkthrr,  Oat,  vi,  324, 1866,  not  of  Da  Kat  ;  Jordan  A  Gilbert,  Synopsis,  333, 
1883. 

F\muhdm  sefrrimM,  Jordan  &  Gilbert,  Synopsis,  891,  1883,  (after  Girard);  Gilbert,  Bull.  Wash- 
born  Lab.  Nat.  Hist,  1, 1884, 16. 

942.  FUNDULU8  SEMI  NOUS,  Girard. 

Head  4J  to  4± ;  depth  5f  to  6£.  D.  17 ;  A.  13 ;  eye  4 ;  scales  52.  Body 
slender,  not  compressed ;  back  not  elevated ;  caudal  peduncle  deep,  depth 
the  same  as  the  height  of  dorsal,  and  also  equal  to  the  distance  from  the 
end  of  the  snout  to  middle  of  pupil ;  head  long  and  pointed,  somewhat 
pyramidal ;  depth  of  body  equal  to  distance  from  end  of  snout  to  hinder 
margin  of  preopercle ;  eye  of  medium  size,  f  the  interorbital  space.  Teeth 
in  two  rows,  those  of  the  outer  row  in  the  lower  jaw  much  enlarged ;  all 
pointed,  movable,  and  curved  inward.  Dorsal  fin  longer  than  anal,  the 
rays  growing  gradually  shorter  from  the  fifth  to  the  last,  giving  the  top 
of  the  fin  a  gentle  convex  curve ;  origin  of  dorsal  above  the  termination  of 
the  ventrals ;  anal  short,  length  of  longest  rays  1$  that  of  base  of  fin,  fourth 
ray  longest,  growing  rapidly  shorter  to  the  last ;  posterior  margin  below 
posterior  margin  of  the  dorsal ;  ventrals  small  and  short,  not  reaching 
vent ;  pectorals  broad,  barely  reaching  ventrals.  Ground  color  olive  green 
in  the  larger  specimens,  brighter  in  the  males,  or  of  a  somewhat  yellow- 
ish brown,  caused  by  the  scales  having  dark  edges ;  male  specimens  usually 
with  several  longitudinal  stripes  formed  of  dark  spots  in  the  angles  of  the 
scales,  making  knots  in  the  net  which  is  formed  by  the  dark  borders  of 
the  scales ;  these  spots  larger  on  the  back;  these  markings  wanting  in 
some  specimens ;  all  of  the  young,  and  the  older  females,  crossed  by  12 
or  14  faint  dark  bars;  fins  often  plain,  but  in  developed  males  the  dorsal 
and  caudal  have  large  dark  spots  arranged  on  bars ;  outer  part  of  caudal 
mostly  black  in  males ;  ventrals  and  anal  orange,  the  outer  edge  black. 
Rivers  and  swamps  of  Florida ;  locally  abundant.  A  handsome,  sleek- 
looking  species,  well  distinguished  from  all  the  others.  (Named  for  the 
Seminole  Indians,  in  whose  domain  it  is  found.) 

FtmduluM  $emutoli»,  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la,,  1859,  69,  Palatka,  Florida  ; 
GOnther,  Cat,  vi,  325,  186f>;  Jordan  A  Gilbert,  Synopsis,  334,  1883;  Woolman,  Bull.  U.S. 
Fish  Coram.,  x,  1890,  297,  pi.  52,  fig.  3,  (good  figure);  Lonnrrro,  Ufvers.  Kong.  Yet.  Akad. 
Forh.,  116, 1894. 


Head  »f  :  depth  ii:  eve  4.  It.  1  :  1J.  13 ;  A.  13;  V.  B;  m»Jm53.  Body  ralkex 
lout:.  euinewhat  compreaaed.  Head  broad  and  flattened  above,  tmtm 
closely  i in liricut I'd.  deeper  than  long.  Doreal  flu  beginning  illxbliy  babied 
anal,  ill  l»»t  riiya  in  tins  ail  nil  ma  Ira  highly  •lavftlad,  reaching  lb*  baaeef 
caudal,  their  lii'iubt  e<|Ual  to  tbr  depth  of  tlie  body  :  anal  ilniUi,  aw 
elevated  in  front  and  lean  »o  Iwtiiud.  (be  laat  rnye  falling  Jaat  ihirt  nf 
caudal;  liu»  lower  iu  feuialeaand  young;  peetornle  reaching  veauaJe,  *fce 
latter  (•■  anal  in  tlir  male*.  Oviduct  not  eilendiag  on  irat  tul  ray 
Tiwtli  in  a  narrow  liand,  the  outer  no  mew  bat  enlarged,  blent  aael  e«r*ad- 
Coloration  brilliant:  livid  blue  above.  aomewbnl  ailvery  Wiew  ;  beety 
aud  eheek*  with  Urge,  bright,  dark  orange  apota,  irrngajlarly  nhieed.  —I 
following  tin-  row.  of  Ri-ale*.  and  not  a) war.  In  Ike  middle  mi  lb.  analee; 
theee  epola  iml  uniform  in  -ire:  fenialea  with  alive  brawn  ape**  bed 
run  tally,  oblong  and  smaller  than  tbe  orange  apota  of  Ike  aaalaa  aa>d 
more  regular!)   placed :  a  lilue  loral  blotch,  with  a  greea   one  be  law  it :  a 

wbcn   the  Dull    in   in   the   water       length   I   incbea.     Alabama  Kiiee  and 
trlbularie-,  in   rlrat  aireani-  anil  aprlugn  ;   a  moat  beanllfal  Bab.      (ewlU, 
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Subgenus  QAMBUSINUS,  Jordan  A  Evermann. 
94S.  FUNDULU8  LINEATU8*  (Garman). 

Head  nearly  3;  depth  4*.     D.  11;   A.  14;   V.  6;  P.  15;  scales  36-12. 

Body  moderately  stoat,  compressed.    Crown  flat.    Eye  large,  as  long  as 

snout,  If  in  interorbital  width.    Lower  jaw  slightly  longer.    Outer  teeth 

long,  slender,  curved.    First  ray  of  dorsal  almost  opposite  first  of  anal, 

\  the  distance  from  base  of  caudal  to  front  of  eye ;  caudal   truncate. 

Brownish,  finely  punctate  with  brown;  white  below;  lips,  top  of  head, 

and  a  line  along  middle  of  back,  dark;  tail  with  faint  transverse  bands. 

Northeastern  Wyoming.    (Garman.)    (lincatus,  streaked.) 
Zwmecte*  limwl*$,  Garman,  Bull.  Mus.  Cora  p.  Zool.,  Tin,  No.  3,  88, 1881,  northeastern  Wy- 
oming; Jordan  k  Gilbert,  Synopsis,  339,  1883. 

94«.  FUHDULU8  SATHBUNI,  Jordan  k  Meek. 

Head  fy;  depth  4*;  eye  3f.  D.  11;  A.  11;  scales  38-12.  Body 
moderately  elongate,  rather  robust,  little  compressed ;  the  back  broad, 
not  elevated.  Head  moderately  broad  and  depressed  above;  snout 
rather  sharp,  as  long  as  eye;  scales  of  medium  size,  the  humeral  scale 
not  enlarged;  2  rows  of  scales  on  cheek.  Fins  all  low  and  small ;  dorsal 
inserted  posteriorly,  its  first  ray  opposite  first  of  anal  or  slightly  behind 
it;  longest  ray  of  dorsal  If  in  head;  anal  larger  than  dorsal;  pec- 
toral short,  li  in  head;  ventrals  very  short,  reaching  vent.  Coloration 
in  life  pale  green,  with  small,  irregular,  horizontally  oblong  dark  brown 
spots  scattered  over  head  and  body.  Sexes  not  very  different.  Males 
with  scales  of  body  edged  with  black  and  with  a  pale  lengthwise  streak 
along  upper  part  of  each  row  of  scales.  Young  with  very  obscure  dark 
crossbars.  Fins  plain,  yellowish  in  male,  speckled  at  base  only.  Length 
2\  inches.  Eastern  North  Carolina;  abundant  in  spring  brooks,  not 
descending  to  salt  water;  a  pretty  little  fish,  representing  a  transition 
from  Fundulus  to  Zygotuctes.  (Named  for  Richard  Rathbun,  Chief  of  the 
Division  of  Scientific  Inquiry  of  the  United  States  Fish  Commission.} 

Fandmlwi  ra£hb*ni,  Jordan  k  Mf.kk,  Proc.  IT.  8.  Nat.  Mus.,  1888,  3V>,  Reedy  Fork,  Alle- 
mance  Creek,  Buffalo  Creek,  and  other  tributaries  of  the  Cape  Fear  River, 
about  Greensboro,  North  Carolina.  (Type,  No.  39660.  Coll.  Jordan,  Jenkins  k 
Meek.) 

947.  FCNDITL1TH  ALBOLINKATU8,  Gilbert. 

Head  3i  to  3$ ;  depth  1  to  4A ;  least  depth  of  caudal  peduncle  equals 
snout  and  §  eye.  Scales  12;  1).  10  or  11;  A.  10  or  11;  B.  5.  Teeth 
sharp,  wide  set,  in  a  broad  band  on  premaxillaries,  a  narrow  band  on 
mandible.  Snout  &  length  of  head.  Width  of  interorbital  space  2£  to  2J 
in  head.  Dorsal  and  anal  opposite,  or  the  dorsal  slightly  in  advance, 
their  bases  equal  and  short,  equaling  length  of  snout  and  half  eye;  in 
males  both  fins  become  elevated,  the  longest  anal  ray  equaling!  head, 
and  the  anal  rays  become  covered  with  prickles;  in  males  the  pectorals 


•  This  &p«ciofi  ami  the  four  wliirli  follow  neeni  to  lx»  entirely  intermediate.  lK»tween  the  typi- 
cal species  of  Fnn<  lulus  and  tin*  Kpeoit-a  called  'Aygonecie:  Their  presence  makes  it  apparently 
Impossible  to  maintain  Z/j^/uertesi  as  a  distinct  genus,  notwithstanding  the  great  difference 
between  nch  species  as  F.  ditpar  and  F.  mqjalit. 


mi.  n-SDCLrs  wvxKtMama 
Hud  31;  detitb  4 ( :  eye  3J.  D.  »  or  10;  A.  »;  BCalea  30-11,  Xkfa. 
lln'  dorsal.  Ilody  moderately  robnat,  width  at  pectoral*  •  lillW  |NM« 
tliiin  ntcatciit  depth  of  In-all ;  snout  nthcr  blunt,  »|um]  la  eye;  late* 
orbital  width  1}  times  diameter  of  eye;  caudal  peduurle  deep  aatd  «aaa 
pressed  ;  month  not  largo  Dor  greatly  oblique;  teeth  pointed,  Um  oato* 
scries  hcingnoniewhat  enlarged :  peritoneum  pate.  General  color  in  aetata, 
dark  olivaceous;  sides  with  10  to  11  dark  vertical  bar*,  which  era  aaaallv 

extending  from  the  ilurtal  to  the  anal  are  about  equal  ia  width  to  Lhe  ail 
very  intcrajNicex;  whole  hiidy,  i ur] ml mj  nil  the  tint,  profanely  duud«« 
with  minute  brownish  spot*,  which  are  very  numerous  on  back  and  tea  of 
head :  n  harrow,  dark  line  extending  from  nap*  to  origin  of  dorsal.  Dm 
ul  fin  small,  slightly  in  faint  of  anal,  ita  origin  midway  between  poatarwr 
edge  of  (ipercle  and  I>om>  of  <audal  tin,  the  longest  ray*  about  equal  t* 
lamiif  tin,  or  half  length  of  head.  length  1,  iuebea.  toast  of  Tata* 
two  specimens  known,      i  Faarfalas;  ii'ikf,  likeneaa.) 

Zn.m~1r./.m  1.1  -I...   [<>«>.!,  Hull    I'   -   ruhCmm.,  «■,]■»!     M.J  N.  ISSS1.  a\  H      »»s 

1,  Dickinson  Bayou.   Dickinson.  Tesas, -an    GiltnIM  Bay.    IT**..  »•  *a*B 

r.Ji  tun,.!,,  s-..rii  i.iurl^j 

Subgrnu.  ZYCONLCTES,  sfsau 

Bill.    IIXDt'UK   Willi    lUUBIbM) 

Head  81;  depth  S;  I) .  ":  A.  11;  V.ti;  seal™  31-H.     Head  •longa*-.  lew, 
depressed,  the  anoul   much  produced,  the  upper  jaw  soasewhet   liagir 
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than  lower ;  eye  exactly  in  middle  of  length  of  head,  its  diameter  4i  in 
head,  and  more  than  \  width  of  the  interorhital  space,  which  is  flat. 
Origin  of  dorsal  a  little  nearer  tip  of  caudal  than  to  gill  opening,  over 
twenty-third  scale  of  lateral  series ;  anal  fin  entirely  before  dorsal ; 
pectoral  extending  to  ventral,  which  reaches  vent ;  caudal  ronnded ;  all 
the  fins  well  developed.  Light  brownish  olive ;  posterior  half  of  dorsal 
and  anal  fins  with  black  cross  bands ;  basal  half  of  caudal  with  round 
light  spots.  Coast  of  Costa  Rica.  (Named  for  Capt.  John  M.  Dow,  its 
discoverer.) 

flnplorhUmM  dovii,  GOnthu,  Cat.,  vi,  316,  IS66,  Punta  Arenas,  Costa  Rica.   (Coll.  Capt.  Dow.) 

951.  FUNDULU8  MACDONALDI  (Meek). 

Head  3f ;  depth  4i  to  5 ;  dorsal  11  or  12 ;  anal  12  to  14 ;  scales  large,  34 
to  36-12.  Body  rather  long  and  slender,  not  much  compressed ;  top  of 
head  flat ;  back  slightly  arched.  Teeth  rather  large,  in  a  narrow  band 
above,  those  in  the  outer  series  enlarged  and  curved  inward.  Ventrals 
very  small,  and  situated  midway  between  pectoral  and  aual  fins ;  dorsal 
fin  small ;  anal  larger ;  origin  of  dorsal  behind  origin  of  anal ;  caudal 
fin  rather  large,  rounded.  Color  greenish  in  spirits,  no  distinct  markings, 
darker  on  upper  portion  of  body ;  both  jaws  more  or  less  edged  with 
blackish.  Closely  allied  to  Fundulus  sciadicus,  but  with  larger  anal  fin, 
more  slender  body,  and  rather  stronger  teeth.  Length  2£  inches.  Trib- 
utaries of  the  Gasconade  and  Neosho  rivers,  in  southern  Missouri.  (Named 
for  Marshall  McDonald,  United  States  Fish  Commissioner,  under  whose 
direction  the  explorations  of  the  Ozark  region  were  made. ) 

Zggo»*dM  maedonaldi,  Mxkk,  Bull.  U.  8.  Fish  Comm.,  ix,  1889  (1891),  122,  pi.  42,  fig.  1,  Jones 
Creek,  Dixon,  Missouri;  Osage  Fork  of  Gasconade  River  at  Mansfield;  Neosho 
River,  Missouri.     (Coll.  Meek,  Drew  A  Rettger.) 

952.  FUNDULl  S  FLORIPINNIS  (Cope). 

Head  4i;  depth  5;  eye  large,  3£  in  head.  D.  10;  A.  13;  scales  29-10. 
General  form  of  Fundulus  notatus;  lower  jaw  somewhat  projecting; 
external  series  of  teeth  iii  both  jaws  enlarged.  Olive  gray,  scales  with 
ooher  borders;  fins  yellow,  broadly  edged  with  crimson.  Length  2\ 
inches.  Platte  River  and  Arkansas  River  in  Colorado ;  our  specimens 
from  Denver,  where  it  is  rare ;  also  recorded  from  Cherry  Creek,  a  tribu- 
tary  of  the  Arkansas.    A  very  pretty  little  fish.    (Jlo*,  flower;  pinna,  fin.) 

JlaplochOuM  Jloripinni*,  Cope,  Zool.  Wheelwr  Survey,  695,  pi.  28,  figs.  4,  4a,  and  4b,  1875  (1876), 
Cherry  Creek,  Arkansas  River,  Colorado,  and  Platte  River  at  Denver.  (Coll.  H. 
W.  Hapshaw  and  J.  M.  Keasbcy.) 

ZgQonedt*  flvripirmi*,  Jordan  &  Gilbert,  Synopsis,  339,  1883. 

958.  FUXDtTLCS  JENK1NSI  (Evcrmann). 

Head  31 ;  depth  4*  (4}  to  5) ;  eye  3*  (3J  to  3}).  D.  8  or  9 ;  A.  12  (11  to 
13) ;  scales  33-10,  18  before  the  dorsal.  Body  moderately  elongate,  head 
depressed,  wide  between  the  eyes,  pointed,  the  snout  about  i  greater  than 
eye,  which  is  contained  1£  times  in  interorbital  width  ;  mouth  rather 
large,  little  oblique  ;  teeth  in  more  than  one  series,  the  outer  enlarged, 
pointed,  and  slightly  curved  inward  ;  humeral  scale  small,  three  rows  of 
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ray  of  anal;  pectorals  reaching  ventrals;  ventrals  to  vent.  Male  unknown; 
female  uniform  brownish  olive ;  fins  in  some  speoimens  with  2  or  3  series 
of  blaekish  dots.  (Goode  &,  Bean. )  Arlington  River,  a  tributary  of  St. 
John's  River ;  known  from  yonng  females  only ;  most  likely  a  Zygenectes 
father  than  a  Gambutia,  though  it  may  possibly  prove  to  be  the  female  of 
Oambuna  affini$. 

Gambmim  orfmytoato,  Goods  A  Bran,  Proc.  U.  8.   Na*.  Mob.,  1879,  118,  Arlington   River, 
Florida;  (Type,  No.  21306.    Coll.  Dr.  Goode) ;  Jordan  &  Gilbert,  Synopsis,  345, 1883. 

•66.  FUNDULU8  HKH8HALLI  (Jordan). 

Head  3*;  depth  4.  B.  5;  D.  7  or  8;  A.  10  or  11;  scales  33-10.  Body 
rather  stoat,  deep,  and  compressed,  the  profile  nearly  straight,  the  back 
little  elevated,  and  the  caudal  peduncle  deep;  head  moderate;  mouth 
rather  large ;  jaws  each  with  a  series  of  long  and  rather  slender  canine-like 
teeth,  behind  whioh  is  a  band  of  small  teeth ;  the  canines  larger  in  the 
lower  jaw ;  eye  large ;  scales  rather  large ;  dorsal  fin  short  and  high, 
inserted  slightly  behind  the  anal  in  the  males,  exactly  opposite  it  in  the 
females;  caudal  large;  anal  fin  larger  and  rather  lower  than  dorsal; 
ventrals  quite  small;  pectorals  moderate.  General  color  olivaceous; 
sides  covered,  especially  posteriorly,  with  rather  large,  irregularly  placed 
orange  spots,  which  also  extend  on  the  vertical  fins ;  dorsal  dusky,  with 
a  dark  bar ;  head  without  red ;  caudal  and  anal  more  or  less  yellow ; 
females  obscurely  marked ;  young  with  diffuse  greenish  vertical  bars. 
Length  3  to  4  inches.  Rivers  and  swamps  of  southern  Florida.  The 
largest  species  of  the  group  called  Zygonectes.  We  cannot  always 
separate  young  specimens  from  F.  rubrifrons,  and  perhaps,  as  Dr.  Bean  has 
suggested,  the  two  are  not  really  different.  It  is  barely  possible  that 
F.  arlingtonius  is  the  young  of  F,  kenshalli,  but  the  insertion  of  the  dorsal 
is  apparently  different.  (Named  for  Dr.  James  A.  Henshall,  its  discoverer, 
well  known  as  a  writer  on  angling.) 
Zfgom*d*t  henskatti,  Jordan,  Proc.  l\  8.  Nat  Mus.,  1879,  237,  San  Sebastian  River,  Florida; 

(Type,  No.  23449.    Coll.  Dr.  Henshall);  Jordan  &  Gilbkrt,  Synopsis,  338,  1883;  Jordan, 

Proc.  U.  S.  Nat.  Mus.,  1884,  322. 

957.  FTJICDULUS  RUBRIFROXS  (Jordan). 

Head  31;  depth  31;  eye  large,  34  in  head.  D.  7  or  8;  A.  8  or  9;  scales 
32-11  or  12;  B.  5.  Body  moderately  stout,  little  compressed,  not  ele- 
vated, the  caudal  peduncle  deep ;  head  rather  long,  broad  between  the 
eyes,  flat  above;  mouth  rather  large.  Teeth  small,  nearly  even,  in  a 
narrow  band.  Scales  moderate.  Dorsal  fin  very  short  and  small,  placed 
a  little  behind  the  anal  or  about  even  with  it,  its  position  in  the  males 
rather  more  posterior ;  anal  short,  high  in  the  males ;  ventrals  very  small ; 
pectorals  small.  Color:  males,  dark  olivaceous,  with  a  dark,  bronze- 
orange  spot  on  each  scale  posteriorly,  much  as  in  Fundulus  catenatu*; 
below,  these  spots  are  bright  orange;  faint,  narrow,  vertical  orange 
bars  along  the  lower  and  posterior  part  of  the  body ;  vertical  fins  with 
orange  spots ;  jaws  and  space  in  front  of  eyes  bright  orange  red ;  paired 
fins  dusky.  Females  almost  uniform  brassy  olivaceous,  without  evident 
spots  or  red  markings.     Length  2|  to  3  inches.     Streams  and  swamps  of 


origin  of  doraal  behind  that  of  ana]  and  nearer  tip  of  cavodal  Iku  Mat- 
pat.  Color  uniform  olivaaeoni,  without  ipota  or  line*,  la  apirita :  Ma- 
fuiwly  covered  with  fine  hrowninh  jimirlalaliona;  belly  paler;  ia  1J». 
may  ulirMFODi  on  Lack  ami  aidea:  median  hue  of  back  darker.  IbM 
datil  in  ponda  and  nliigKiah.  Kraany  crwli  in  eastern  Nebraaka  and  wilt 
eastern  Month  I>akotu,  whore  oat  •[tecimriu  wen-  collected  by  Errmaai 
andCox  hi  l*':i.  Un«tli  2*  inrhw.  (nu,  ahade;  ^H^niiwuftHM 
dunky  flub.  I 


HtatdS, ;  depth  >1  l»**:  *y:t.  I»- ":  A.  1»:  acalea  M  or  36-1*.  [a*. 
1*11.11  inserted  behind  fruiil  of  anal  ami  loner  tlian  lb*  Utter;  *  an 
He led,  ila  eitramily  I*  <.]>|wwite  tip  nf  anal;  irntrel  Ana  avail,  al-vel 
eqnal  lu  head  l«-hiiid  eye,  nr  half  the  length  of  peelorala.  tbeir 
extremity   reaching    antln.      Vertical    bars    in   to    \'J    in   number,   ekarplj 
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defined,  tbeir  width  being  equal  to  the  interspaces  and  slightly  increas- 
ing toward  the  tail;  these  bars  begin  and  end  abruptly,  not  reaching 
the  median  line  above  or  below  by  about  half  the  width  of  the  eye; 
ope  re  lea,  cheeks,  and  chin  thickly  covered  with  dark  spots,  largest  on 
the  cheeks  and  opercles,  and  least  numerous  on  the  cheeks ;  npper  parts, 
in  life,  of  a  dark-green  color,  which  fades  into  reddish  yellow  on  sides 
and  abdomen;  inferior  fins  pale  yellowish;  the  vertical  bars  rich 
black,  with  a  bluish  reflection ;  dorsal  with  a  pale  tip  and  a  dark  base 
anteriorly ;  on  dorsal  behind  a  jet-black  rounded  ocellate  spot  about  \ 
width  of  eye  and  involving  rather  more  than  half  width  of  fin,  margined 
anteriorly  and  inferiorly  by  a  pure  white  spot.  Atlantic  Coast  from 
Long  Island  to  Virginia ;  rare ;  a  pretty  little  fish  only  lately  rediscovered 
by  Dr.  Hugh  M.  Smith,  from  whose  account  the  above  description  is  com- 
piled.    (Named  for  Miss  Lucy  Baird,  daughter  of  Professor  Baird.) 

Updrwgyra  Jaci*,  Baird,  Ninth  Smithson.  Rep.,  1854  (1865),  344,  Beaaley'a  Point,  New  Jer- 
sey.   (Coll.  Prof.  Baird.) 

HaplockthulncU^  GO  NT  MR,  Cat,  yi,  316,  1866. 

Zfgonecte*  cingulahu,  Jordaj*  A  Gilbert,  Synopsis,  342,  1883. 

Znomede*  Incite,  Huoh  M.  Smith,  Bull.  U.  S.  Fish  Com  in.,  x,  1890  (1802),  68,  pi.  18,  fig.  3; 
(description  and  figure  from  specimens  taken  in  the  Potomac). 

961.  FUNDULU8  CHBYSOTUS,  Holbrook. 

Head  3} ;  depth  3{.  D.  9 ;  A.  11 ;  scales  32  or  33-12.  Body  short  and  robust; 
caudal  peduncle  high  and  compressed,  its  least  height  If  in  head ;  head 
short,  wide,  and  flat,  the  interorbital  width  £  its  length.  Teeth  in  jaws 
in  a  narrow  band,  the  outer  series  much  enlarged,  those  in  the  lower  jaw 
larger  and  more  numerous  than  those  of  the  upper.  Snout  very  short 
and  blunt,  the  jaws  nearly  equal  in  closed  mouth;  length  of  snout 
nearly  i  diameter  of  orbit,  which  is  contained  H  times  in  interorbital 
width,  and  3fc  times  in  head.  Origin  of  dorsal  midway  between  tip  of 
caudal  and  posterior  rim  of  orbit,  its  distance  from  base  of  caudal  i  dis- 
tance from  front  of  orbit ;  base  of  dorsal  2£  in  head,  its  height  1£  in  head, 
and  its  origin  opposite  the  nineteenth  scale  of  lateral  line  and  the  third  ray 
of  the  anal  fin ;  base  of  anal  fin  rather  less  than  half  length  of  head,  its 
greatest  height  somewhat  more  than  half;  dorsal  and  anal  not  nearly 
reaching  caudal  when  depressed ;  caudal  broadly  rounded ;  pectorals 
reaching  ventrals,  1$  in  head  ;  ventrals  short,  not  nearly  reaching  vent, 
2  in  head.  Color  in  spirits :  light  olive  brown,  top  of  head  and  a  narrow 
median  streak  in  front  of  dorsal  fin  darker;  middle  of  sides,  especially 
behind,  with  rather  indistinct  pearl-colored  dots ;  middle  of  sides  of 
trunk  and  tail  with  about  14  not  clearly  defined,  narrow  half-bars;  an 
elongate  dark  area  above  base  of  pectorals;  vertical  fins  with  small, 
black  specks,  less  numerous  on  caudal  fin ;  other  fins  plain.  Length  2 
inches.  This  description  from  a  specimen  from  Black  River,  South  Caro- 
lina; others  from  New  Orleans  agree  closely.  In  specimens  from  Peace 
River,  Florida,  Woolman  counts  35  to  38  scales,  and  these  may  be  identi- 
cal with  F.  scarles.  Coastwise  swamps,  South  Carolina  to  Florida ;  rather 
common ;  known  from  F.  cingulatu*  by  the  longer  anal  fin.  (xpvourbc, 
gilded.) 


origin  of  dureal  behind  Ihat  of  anal  and  nearer  tip  of  cmodal  Uuua  «•*!• 
pnt.  Color  uniform  olivaceona.  without  apota  or  11dm,  la  aplrita;  pn- 
finely  covered  with  tiurs  hrowniah  Jiunemlatioua;  ball;  paler;  la  tub, 
roay  uliraceoiw  on  hack  and  aidca;  median  line  of  back  darker.  Amm 
dant  iti  pomla  ami  ■lugfr.ith.  graa*)'  rrreka  in  eaatem  Kebraaka  and  eowta- 
aaalern  Soul  h  Dakota,  where  out  ■jmcimrm  were  collected  by  fniwai 
and  Cox  in  1*«  Length  2i  inehea.  [««iu.  ihade:  t.,./,.,  nuw  ufaa. 
dnokf   (Mi.. 


MO.  11  >B(  LIS  Lit  1*:  (Ham). 

Head  .1, :  depth  I,  lo  It .  eye  :i       I)    N ;   A.  1<I;   eralea  34  or  36-10.      |iw 

aalfln   inserted   behind    from  ..f  anal   and   luwor   llian   tb*   1.11»t;   abt* 

lleied,   ila  eilremilv    in  nppoaite  tip  of  anal;   tenlral   An*  email,   alvat 

Bnnal     to     head     lieliiiid     eye,    or     half     the     lenpth    of    pectoral*.   tWir 
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defined,  tbeir  width  being  equal  to  the  interspaces  and  slightly  increas- 
ing toward  the  tail;  these  bars  begin  and  end  abruptly,  not  reaching 
the  median  line  above  or  below  by  about  half  the  width  of  the  eye; 
opercles,  cheeks,  and  chin  thickly  covered  with  dark  spots,  largest  on 
the  cheeks  and  operoles,  and  least  numerous  on  the  cheeks ;  upper  parts, 
in  life,  of  a  dark-green  color,  which  fades  into  reddish  yellow  on  sides 
and  abdomen;  inferior  fins  pale  yellowish;  the  vertical  bars  rich 
black,  with  a  bluish  reflection ;  dorsal  with  a  pale  tip  and  a  dark  base 
anteriorly ;  on  dorsal  behind  a  jet-black  rounded  ocellate  spot  about  f 
width  of  eye  and  involving  rather  more  than  half  width  of  fin,  margined 
anteriorly  and  inferiorly  by  a  pure  white  spot.  Atlantic  Coast  from 
Long  Island  to  Virginia ;  rare ;  a  pretty  little  fish  only  lately  rediscovered 
by  Dr.  Hugh  M.  Smith,  from  whose  account  the  above  description  is  com- 
piled.    (Named  for  Miss  Lucy  Baird,  daughter  of  Professor  Baird.) 

Jfydrmggra  Incise,  Baird,  Ninth  Smithson.  Bep.,  1854  (1855),  344,  Beasley's  Point,  New  Jer- 
sey.   (Coll.  Prof.  Baird.) 

BaplockQmM  facie,  GOkthkb,  Cat,  yi,  318,  1866. 

fygomecU*  cmgulanu,  Joedax  A  Gilbert,  Synopsis,  342,  1883. 

Zoomed*  Incite,  HUGH  M.  8mith,  Bull.  U.  S.  Fish  Comm.,  x,  1890  (1892),  68,  pi.  18,  fig.  3; 
(description  and  figure  from  specimens  taken  in  the  Potomac). 

961.  FUNDULU8  CHBY80TUS,  Holbrook. 

Head  34 ;  depth  3|.  D.  9 ;  A.  11 ;  scales  32  or  33-12.  Body  short  and  robust; 
caudal  peduncle  high  aud  compressed,  its  least  height  If  in  head;  head 
short,  wide,  and  flat,  the  interorbital  width  4  its  length.  Teeth  in  jaws 
in  a  narrow  band,  the  outer  series  muoh  enlarged,  those  in  the  lower  jaw 
larger  and  more  numerous  than  those  of  the  upper.  Snout  very  short 
and  blunt,  the  jaws  nearly  equal  in  closed  mouth;  length  of  snout 
nearly  i  diameter  of  orbit,  which  is  contained  14  times  in  interorbital 
width,  and  34  times  in  head.  Origin  of  dorsal  midway  between  tip  of 
caudal  and  posterior  rim  of  orbit,  its  distance  from  base  of  caudal  4  dis- 
tance from  front  of  orbit ;  base  of  dorsal  24  in  head,  its  height  1£  in  head, 
and  its  origin  opposite  the  nineteenth  scale  of  lateral  line  and  the  third  ray 
of  the  anal  fin ;  base  of  anal  fin  rather  less  than  half  length  of  head,  its 
greatest  height  somewhat  more  than  half;  dorsal  and  anal  not  nearly 
reaching  caudal  when  depressed ;  caudal  broadly  rounded ;  pectorals 
reaching  ventrals,  1}  in  head  ;  ventrals  short,  not  nearly  reaching  vent, 
2  in  head.  Color  in  spirits :  light  olive  brown,  top  of  head  and  a  narrow 
median  streak  in  front  of  dorsal  fin  darker;  middle  of  sides,  especially 
behind,  with  rather  indistinct  pearl-colored  dots ;  middle  of  sides  of 
trunk  and  tail  with  about  14  not  clearly  defined,  narrow  half-bars;  an 
elongate  dark  area  above  base  of  pectorals;  vertical  fins  with  small, 
black  specks,  less  numerous  on  caudal  fin ;  other  fins  plain.  Length  2 
inches.  This  description  from  a  specimen  from  Black  River,  South  Caro- 
lina; others  from  New  Orleans  agree  closely.  In  specimens  from  Peace 
River,  Florida,  Woolman  counts  35  to  38  scales,  and  these  may  be  identi- 
cal with  F.  8carte8.  Coastwise  swamps,  South  Carolina  to  Florida ;  rather 
common ;  known  from  F.  cingulatua  by  the  longer  anal  fin.  (xpwtut^i 
•    gilded.) 


Ma.  rrs»ri.m  Mrmit  utiMUk 

llaad    3j;  depth   44i  eya   large,  2j    in    he*d.     D.    T  -r  8;  A-  •  a*  M) 

aaalea  38-10.      Form  of  body  much  like  tbat  of  Fmndmlm*  diaaar,  i I 

behind,  Head  broad  ami  noinee  h»l  cuiciti  above,  nartu*  Win  ;  ieie«- 
urbiul  (pars  fully  1  Ilia  length  uf  head,  U  the  dljuneUi  ofay*;  aa—j 
vbtuae,  ebortar  Ibau  «yw;  outer  row  uf  teeth,  abeva  aod  '  I  ~ .  i iilaipaj 
anil  recurved.  Pectoral  tin  ,  Ilia  length  uf  ihe  head;  ventrale  ejigfctlf 
iborter.  attaining  tbe  vent ;  doraal  and  anal  low,  little  higher  that  i  lb* 
length  uf  Che  brad  ;  tint  ray  uf  doraal  aimaled  eligbUy  behind  lU  tart 
anal  ray,  and  over  bIhhiI  Ilia  eeveutrrnlh  acale  in  Ihe  longitedinel  utia  ; 
dialancr  from  llm  auuill  In  tbe  Ant  doraal  ray  pnaainf  beyond  la*  lipa 
of  the  caudal  ray  :  diatauce  from  the  Aral  doraal  ray  to  the  i*a  •« 
the  caudal  reaching  forward  to  (lie  insertion  of  lb*  (wterai-  Belly 
and   ground   color   uu    lower   half  uf  body   mhtrr  ;  aidaa   with  *  un» 

a*  watch  an  .|un-  .l«n,-i.  ...  I  i,..-..».r  ■!>•■,'  iht  i>im|*i,     IihMIhm  ...  -t™,, 
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longitudinal  black  stripes  running  from  the  head  to  the  tail;  these 
•tripes  a  little  narrower  than  the  interspaces  and  perfectly  distinct  even 
on  the  caudal  peduncle,  the  upper  stripe  rather  faint  and  succeeded 
higher  up  by  1  or  2  other  obsolete  stripes;  interspaces  of  the  stripes 
occupied,  especially  above,  by  a  row  of  black  dots  forming  the  fainter 
interrupted  stripes  of  Professor  Agassiz's  description ;  on  the  back  these 
rows  of  dots  are  rather  more  distinct  than  the  continuous  stripes ;  a 
median  dorsal  stripe  present ;  about  10  transverse  bars  of  the  width  of 
the  longitudinal  stripe,  but  fainter,  and  placed  about  2  scales'  width 
apart,  on  the  posterior  half  of  the  body ;  lower  surface  of  caudal  pedun- 
cle dotted  with  black,  a  black  streak  behind  the  edge  of  the  opercle; 
upper  surface  of  the  head  dusky  and  also  the  snout  and  tip  of  lower  jaw ; 
a  broad  black  mask  covering  the  eyes  and  extending  downward  over  the 
cheeks ;  upper  half  of  the  operculum,  the  space  in  front  of  the  eye,  and 
most  of  the  lower  jaw,  orange  red ;  lower  half  of  the  operculum  and 
anterior  half  of  breast  yellowish  orange.  Swamps  and  streams  of 
Florida  and  neighboring  States ;  not  rare.  Length  \\  inches.  (Gilbert.) 
A  beautiful  and  strikingly  oolored  little  fish.  We  follow  Dr.  Hay  in 
identifying  ZygonecUs  oraticula  with  Fundulu*  nottii.  According  to  Dr. 
Gilbert,  Zygoncctes  zonifer  is  the  male  of  Fundulus  nottii.  (Named  for  Dr. 
Nott,  its  discoverer.) 

Zgga*ccU»  nottii,  Aoahsiz,  Amer.  Journ.  Sci.  A  Arts,  1854,  353,  Mobile,  Alabama ;  Jordan  A 
Gilbert,  Synopsis,  341, 1883  ;  Hay,  Proc.  U.  S.  Nat.  Mus.,  1885,  557. 

Ztfjonecte*  lineoiahu,  AoAfltis,  Amer.  Journ.  Sci.  A  Arts,  1854,  363,  Augusta,  Georgia. 

Ftmdulus  tonofnf,  CuTTKB  A  Valenciennes,  Hist.  Nat.  Poiss.,  xvm,  196, 1846,  interior  of  South 
Carolina  ;  not  Ekmc  zonahu,  HrrcniLL,  with  which  it  has  been  identified. 

Zffomctet  croticmla,*  Goode  A  Bran,  Proc.  U.  S.  Nat.  Mas.,  1882,  433,  Elbow  Creek,  a  tribu- 
tary of  Indian  River,  eastern  Florida.  (Type,  No.  31439.  Coll.  Henshall.)  Jobdan 
A  Gilbert,  8ynopsis,  892, 1883. 

Zvgo*ecte»  *mifer,  f  Jordan  A  Meek,  Proc.  U.  S.  Nat.  Mus.,  1884,  482,  Allapaha  River,  Nash- 
ville, Georgia.     (Type,  No.  28505.     Coll.  W.  J.  Taylor.) 


•The  following  Is  a  description  of  the  types  of  Zug<tnecU*  rraticnJa  : 

Head  3%;  depth  5.  D.  8;  A.  9;  scales' 40-10.  Body  comparatively  long  and  slender,  little 
compressed.  Caudal  peduncle  long,  rather  slender.  Head  long,  broad  and  depressed  aboro. 
Eye  large,  about  euual  to  snout,  ^>;,  interorhital  width,  3}£  in  head.  Lower  jaw  heavy.  Teeth 
small,  the  outerscarcely  enlarged/  Fins  all  small.  Olivaceous;  sides  with  about  6  sharply  d  -fined, 
jet-black  longitudinal  stripes  following  the  rows  of  scales,  the  stripes  a  little  narrower  than  the 
Interspaces;  a  large  blackish  blotch  below  eye;  fins  nearly  plain,  the  upper  somewhat  dusky; 
yonng  with  faint  dark  bars. 

fThe  following  is  a  description  of  the  types  of  Fundulus  vmiftr  (Jobdan  A  Meek): 
Head  3%;  depth  4|.  J).  7;  A.  9.  Scales  36-11.  Body  moderately  elongate,  compressed,  the 
head  broad  and  depressed,  the  anterior  profile  somewhat  concave  above  eyes.  Head  rather 
pointed  in  profile,  snout  nearly  as  long  as  eye,  which  is  about  half  the  broad  interorbital  space 
and  3f  In  head.  Teeth  qnito  small,  the  outer  little  enlarged.  Scales  rather  small.  Dorsal  fin 
much  smaller  than  anal,  and  inserted  nearly  over  the  end  of  the  first  third  of  that  fin.  Anal 
higher  than  dorsal,  as  well  oh  longer,  both  fins  highest  in  the  male,  in  which  they  reach  very 
nearly  to  base  of  caudal.  Insertion  of  dorsal  midway  between  frout  of  eyo  and  tip  of  caudal. 
Caudal  rounded,  about  as  long  as  head.  Leapt  denth  of  caudal  peduuele  half  length  of  head. 
Pectorals  H  in  head,  reaching  slightly  past  front  of  ventrals.  Ventrnls  nearly  reachinganal,  If 
in  head.  Male  dark  olive  alcove,  with  the  edges  of  tho  scales  a  little  darker;  sides  somewhat 
silvery,  with  12  sharply  defined  M.u  k  cr«*wJ»an«,  not  half  as  wide  as  the  interspaces,  nearly  ver- 
tical, those  near  the  middle  of  the  body  a  little  farther  mart  and  a  little  more  distinct  than  the 
others;  no  longitudinal  streaks  ;  fins  without  ocelli ;  caudal  entirely  plain  ;  dorsal  and  anal  with 
distinct  cross  streaks  of  dark  dots.  Other  specimens  (perhaps  females)  with  the  color  a  little 
darker:  the  black  cross  bands  broader  and  more  sharply  defined;  a  conspicuous  Mack  blotch 
below  the  eye;  fins  colored  as  in  tho  others.  Length  2?  4  inches.  Swamps  of  South  Carolina  aud 
Georgia,  the  3  types  from  Allapaha  River,  Nashville,  Georgia,  a  tributary  of  the  Suwanuee. 
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Thin  speciea  U  thug  deecnbed  :  "Anterior  and  upp*r  part*  of  lb*  ■*■• 
BpritiLleil  with  ilark  dot*,  pawing  into  longitudinal  rows  backward 
Light  uliva  above;  ail  very  on  tbeaide*  ■nil  below."  (Akmii  )  Ibkk. 
Al»l»ma.  It  ha*  not  Wn  recognized  liy  enbaenuent  collector*,  bwt  hi 
Iw  dintinct.     IhimtglfpHra:   bearing    nark*    like    hawk    track*:  ;<.—  . 

/+./.... ...I— jJ„.t.-.   Uu*.  A..I.  J. .Tim,    M    *  1«  IBM.  J1J.  McHU,  Alt—**.  *•* 

bu  a  Oiuiar.  S!-i...T«..  wt.  )«i 

***     FI'SDl'LI'M  MftFAB  iAcMriiL. 

Head  .11:  depth  :t|.     P.  T:  A.  !•;  Male*  3&-10.     Body  abort  and  d#-». 

nurb  r prraard.     Head  iliort  and  very  broad,  the  Hat  iulerorbitel  aj*w 

being  i  of  il-  length,  and  barely  twice  tbe  diameter  of  tWrjt;  tko  da> 
laure  Wih-ito  the  rye*  above  greater  tlian  the  diatane*  bet  wars  tbii 
Inlaw.  .Snout  broadly  rounded,  Kin*  mo<lrr*te:  dor**l  much  *bb*J)m 
than  anal.  Outer  wnni  of  teeth  somewhat  enlarged.  Coloratioo  pailr 
oliie,  bluish,  in  life:  a  >•'!>  distinct  browniab  line  along  tbe  self**  *( 
each  row  of  s.-«]i-«.  appearuik'  wavy  or  serrated  a*  it  follow*  tb*  at*)**, 
ahoiu  10 of  three  longitudinal  atrip**  are  present:  null  wilh  lb*  line* 
Interrupted,  appearing  '"  term  »f  dots,  ami  further  marked  by  ahoal  » 
dark  rroneliam:  adult*  with  a  Mark  Mulch  below  the  eye.  Mill*. 
confluent  with  it.  Oviduct  free  from  anal.  Length  3(  iorbr*.  L*ta 
and  sluggish  at reaniB  from  lion  be  in  I  Ihlo  to  Missouri,  and  aoutb  t-  Mi«m- 
■ippi;  locally  abundant :   recorded  from  tbe  Map  we,  Wab**h.  Itliam. 


Jordan  and  Evermann. — Fishes  of  North  America.        659 


Big  Black,  and  Pearl  rivers.    A  chubby  little  fish,  very  prettily  colored. 
(dispar,  dissimilar.) 

Pncmtim  di*par%  Agassis,  Amer.  Journ.  Sci.  A  Arts,  1854,  353,  creeks  opposite  St.  Louis, 
Beardstown,  Illinois;  Jordan,  Bull.  U.  8.  Nat.  Hub.,  No.  9,  49, 1877;  Hay,  Bull.  U.  8. 
fish  Comm.,  1882,  66;  Jordan  A  Gilbert,  Synopsis,  341, 1883. 

967.  FUNDULU8  NOTATU8  (Rannesquo). 

(Top  Minnow.) 

Head  4 ;  depth  44 ;  eye  large,  less  than  snout,  about  3  in  head.  D.  9 ; 
A.  11 ;  scales  34-11.  Body  rather  slender,  compressed  behind.  Head 
low,  depressed,  and  rather  elongate,  the  snout  somewhat  produced,  the 
lower  jaw  scarcely  projecting;  interorbital  space  broad,  its  width  about 
half  length  of  head.  Fins  moderate,  the  dorsal  and  anal  elevated  in  the 
males.  Teeth  in  a  broad  band,  the  outer  series  considerably  enlarged 
and  canine-like.  Coloration  brownish  olive,  with  a  broad,  dark,  pur- 
plish-black lateral  band  running  from  tip  of  snout  through  eye  to  base 
of  caudal ;  darker  in  males  than  in  females ;  young  specimens  have  the 
edges  of  the  band  serrated ;  a  few  series  of  small  black  dots  along  the 
sides  of  the  back;  dorsal,  caudal,  and  anal  fins  dotted  with  black;  top 
of  head  with  a  conspicuous  translucent  spot  in  life ;  concentric  striaa  on 
scales  strong.  Southern  specimens  often  larger  and  darker  in  color. 
Length  2  to  34  inches.  Michigan  to  Alabama,  Mississippi,  and  Texas; 
generally  abundant  in  ponds  and  canals.  A  pretty  little  fish,  swimming 
at  the  surface  in  quiet  waters,  feeding  on  insects;  recognizable  in  the 
water  by  the  translucent  spot  on  the  head,  also  found  in  related  species. 
(notat*8f  spotted. ) 

SemotOus  notatu*,  Ratijimque,  Ichth.  Ohieiwis,  86,  18*20,  tributaries  of  Ohio  Rivcrln  Ky. 
PaaeSia  oluacta,  Storjer,   Proc.  Bout.  Sen-.  Nat.  Hist.,  ii,  July,  1845,  51,  Florence,  Alabama. 

(Coll.  C.  A.  Hentz.) 
F*md*lut  ienftlm,  Baird  &  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1853,  289,  Prairie  Mer  Rouge, 

Louisiana,  and  Russellville,  Kentucky. 
Z^oneclet  lateralis,  Aqassiz,  Amer.  Journ.  Sci.  &  Arts,  1*54,  353,  Mobile,  Alabama. 
ZygonecU* cono&t,  Aoassiz,  Amer.  Journ.  Sci.  A  Arts,  1854,  353,  St.  Louis,  Missouri. 
Zw<mecte$ pulchtlluB,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1859,  113,  Sugar  Loaf  Creek,  Ark. 
Fnnriultu amreuf,  Cope,  Proc.  Ac.  Nat.  Si.  Phila.,  1805,  78,  Detroit  River,  Grosse  Isle,  Mich. 
Zygon*cte9  ntXa/iu,  Cope,  Bull.  IT.  S.  Nat.  Mus.,  xvu,  34,  1880;  Jordan  &  Gilbert,  Syn opsin,  339, 

1883. 
Haplockilwt pnlchelhtM,  GCnther,  Cut.,  vi,  314,  1866. 
Haplocktiu*  onrnw,  GCnther,  Cat.,  vi,  31">,  1866. 

9«8.  FCNDI'Ll'S  MKLAPLElTBl'K  (Gowe). 

(TlCKY-TICKV.) 

Head  3|;  depth  3}.  D.  11;  A.  11;  V.  5;  scales  31-10.  Snout  broad  and 
obtuse,  the  mandible  being  directed  obliquely  upward ;  the  diameter 
of  the  eye  equals  the  length  of  t ho  snout,  3  in  head  and  lg  in  interorbital 
space.  Dorsal  and  anal  fins  of  moderate  size;  the  origin  of  the  dorsal 
midway  between  the  extremity  of  the  caudal  and  the  anterior  margin  of 
the  orbit,  over  the  sixteenth  scale  of  the  lateral  line,  and  opposite  the 
middle  of  the  base  of  the  anal.  Free  portion  of  the  tail  rather  short,  its 
depth  equal  to  the  distance  between  the  dorsal  and  caudal  fins.     Sides 


l-nitli:  h-«d  J;  nki'-ll.  inmuHilt,  *T 

Ml  tlinil  III 'iTKMAUtSNtlf  •Oualhtrj 
Head*:  depth  4.  I>.  12  (13);  A.  II  or  IS  (18);  •calea32u>  33-11.  Ilwl 
thick  and  broad:  hitcrorbiliil  apace  broad,  ulightly  nin>«,  iu  width 
being  a  little  1e>M  than  halflFugth  of  head.  Snout  broad,  oblaaa;  lower 
Jaw  slightly  projecting  beyond  upper:  mandible  louger  than  eye ;  ei» 
equal  to  ot,  in  ill"  larger  aprcimriia,  Inu  than  lenglh  of  anonl,  4  in  ImJ 
•ml  2  in  interorbital  apace ;  origin  of  doiaal  midway  Wiwrrn  tip  of  rH 
ilal  and  poaterior  margin  of  orbit,  over  nineteenth  acale  of  Ike  lateral 
■eriea ;  firat  anal  ray  correa|»nding  to  arcond  of  duraal.  Dvraal  ami  aa*J 
8ua  niiln[[ii(ilraii^[]]iir,  rather  low,  lunger  (ban  high  <»  male,  and  aa  loaf 
an  high  in  femali- :  tuo-lhirda  of  caudal  covered  with  -mall  «W 
HroHU  above  mid  mi  ilir  aidea,  pale  lielow  :  frmalea  with  a  trty  iuJh 
tincl  dark  hand  alone  <'"'  aid'  ■  •»'•  immaculate  ;  anal  *  it  h  a  light  nui 
gin.      Sema]  owning  of  the  female  not  attarlieil  to  the  anterior  anal  rayt 


Head  3*;  depth  S\  to  31  I'.  l:(oi  It;  A.  IS;  V.  6;  acaleaX-U.  Head 
iery  thick  and  broad :  itiletorbital  aparc  '  cry  broad, align  llj  room,  iu 
width  being  4  length  of  brad  :  nnoul  broad,  obtuae;  lower  Jaw  aligbUj 
projecting  beyond    Qpper;  mandible    longer    lluui    eye.      Eye    Una    than 
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length  of  snout,  4  in  head,  and  2  in  width  of  interorbital  space.  Origin 
of  dorsal  midway  between  tip  of  oaadal  and  posterior  margin  of  orbit, 
over  sixteenth  scale  of  lateral  line ;  first  anal  ray  under  third  of  dorsal ; 
dorsal  and  anal  fins  snbqnadrangnlar,  of  moderate  height,  the  latter  fin 
being  scarcely  higher  than  long;  caudal  fin  snbtranoate.  Brownish 
above  and  on  sides,  each  scale  darker  on  tip ;  an  indistinct  dark  band 
along  middle  of  tail ;  fins  immaculate,  anal  with  the  lower  margin  whit- 
ish. Guatemala.  (G  tint  her.)  (frajtff,  thick;  tte<pa?Jff  head.) 
Fimduhupmckfcepkahu,  GftmiM,  Cat,  vi,  321, 1866,  Lake  Atitlan.    (Coll.  Salvia.) 

971.  ADINIA  DUGESII  (Bean). 

Head  3 ;  depth  nearly  3 ;  eye  4  in  head,  f  width  of  interorbital  space. 
D.  15 ;  A.  11 ;  scales  30-11.  Body  short  and  deep,  robust ;  head  depressed 
above ;  snout  short,  shorter  than  eye ;  jaws  short,  the  upper  being  freely 
protractile.  Teeth  slender,  conical,  in  a  double  series,  those  of  the 
outer  enlarged.  Opercle  connected  by  membrane  to  the  shoulder  girdle, 
beginning  at  a  point  in  line  of  lower  margin  of  eye.  Anal  very 
short,  its  base  half  as  long  as  dorsal  base ;  insertion  of  dorsal  very  slightly 
in  advance  of  anal  at  a  distance  from  the  front  of  the  eye  equaling  about 
twice  the  length  of  the  head,  its  rays  slender,  not  very  long,  the  long- 
est somewhat  shorter  than  base  of  fin  and  less  than  half  head ;  base  of 
dorsal  2  in  head ;  anal  inserted  under  third  ray  of  dorsal,  its  longest  ray 
i  to  $  head ;  anal  base  very  short,  i  as  long  as  the  dorsal  base,  and  very 
little  longer  than  the  eye ;  pectoral  half  head ;  caudal  slightly  rounded ; 
ventral  in  middle  of  length  of  body,  excluding  caudal,  its  tip  not  reach- 
ing vent,  36  in  head.  Light  brown ;  sides  with  5  broad  distinct  bands 
or  6  dusky  bands,  the  widest  somewhat  greater  than  eye ;  one  of  these 
bands  placed  under  anterior  half  of  the  dorsal ;  sides  and  head  with 
silver.  Length  3  inches.  Guanajuato,  Mexico.  (Bean.)  Evidently  a 
species  of  Adinia,  as  is  shown  by  the  form  and  by  the  restriction  of 
the  gill  openings.  (Named  for  its  discoverer,  Prof.  Alfredo  Duges,  of 
Guanajuato.) 

AmMiM  dugtni,  Bran,  Proc.  I'.  S.  Nat.  Mus.,  1887,  373,  pi.  20,  fig.  5,  Guanajuato,  Mexico. 
(Type,  No.  37831.     Coll.  Profowor  Dug**.) 

97*.  ADIMA  Ml*I.TIFAS€IATA,*  Oirard. 

Head  3 ;  depth  2  (2}  to  2\  in  9  ) ;  eye  large,  3  in  head,  1J  in  interorbital 
space.  D.  9  or  10;  A.  11  or  12;  V.  6;  P.  14;  B.  5;  scales  25-10.  Body 
very  deep,  much  compressed,  much  as  in  Cyprinodon;  caudal  peduncle 
very  deep;  heatl  depressed,  rapidly  tapering  to  a  sharp,  conical  snout; 
the  anterior  profile  somewhat  concave ;  females  and  young  with  the  back 
less  elevated.  Teeth  very  small,  in  a  villi  form  band,  those  of  the  outer 
series  wide-set  and  considerably  larger ;  opercle  adnate  to  shoulder  girdle 
above  base  of  pectoral  (as  in  Cyprinodon  and  Jordanella).  Dorsal  inserted 
in  advance  of  anal,  its  origin  midway  between  caudal  and  middle  of 
eye,  the  longest  rays  in  males  reaching  base  of  caudal,  1$  in  head  ;  anal 
lower;    ventral*  Ik    in  head.     Intestinal  canal  as  long   as   body.     Male 


If  the  genua  A<lim>i  is  not  recognized,  thin  species  should  stand  as  t\mdulu$  xtitiew. 


•ex  at  leaat  a  Urge  ocellated  spot  at  baa*  of  oaodal.  torn*  of  tfca  opicii 
recorded  from  Venezuela,  Columbia,  and  Trinidad,  may  ooou  vitala  am 
llmlM.     (rirafw,  a  rivulet.) 


nan  Ei  \t  f— j 

jye  li  inenont.ZI  in  bead.  !>.■: 
t.rrle;  bead  broader  than  Irmnk. 
ullary  not  reaching  orbit ;  U*tb  la 
,«..  Itonwl  well  backward.  Uaiad 
iuitii  tip  «f  camlal  and  cooler  of 
■t  .hadra:  a  large,  black,  eya-li he 
1 1 1 1  a  i,'t«ii  band,  ending  in  a  black 
c:  female  with  a  bla«k  oeetl»<>a 
•  r»iw  similar.     LenKtb  2  inch**. 
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•74.  BIYULUS  MABM0RATU8,  Poey. 

Differs  from  Bivulus  cylindraceus  in  having  the  dorsal  farther  back,  the 
distance  of  its  insertion  from  the  tip  of  caudal  being  equal  to  its  distance 
from  edge  of  operole ;  the  anal  appearing  more  advanced.  Body  dashed 
with  light  and  dark  spots;  a  black  caudal*  ocellus.  Cuba.  (Poey.) 
(marmoratuSj  marbled.) 
BituluM  mormon**.  Post,  Anales  de  Hirt.  Nat.  Espafia,  u,  248, 1880,  Cuba. 

303.  LUCANIA,  Girard. 

Lmeania,  Oieakd,  Proc  Ac  Nat.  8ci.  Phila.,  1859,  118,  (venueta);  not  Luctmm,  a  genu  of  beetles. 

Body  oblong,  compressed;  lower  jaw  prominent,  the  cleft  of  the  mouth 
short  and  very  oblique.  Month  moderate,  the  snout  not  produced ;  each 
jaw  with  a  single  series  of  conical  teeth.  Scales  very  large.  Gill  open- 
ings not  restricted.  Dorsal  and  anal  rays  in  moderate  number,  the  dorsal 
above  or  slightly  in  advance  of  the  anal ;  anal  fin  not  modified  in  the 
males;  oviparous.  Very  small  fishes  of  the  coastwise  swamps  of  the 
United  States,  all  of  them  very  prettily  colored.  (A  coined  name,  with- 
out meaning.) 

a.  Body  comparatirely  elongate,  the  depth  4%  to  6  in  length,  the  form  approaching  that  of 

Rivuhu. 

b.  Body  without  black  longitudinal  band  in  either  sex,  the  female  with  a  caudal  ocellus 

as  in  RUmhu;  an  ocellus  above  front  of  anal;  cleft  of  mouth  very  short  and  nearly 

vertical;  dorsal  rays  7;  anal  8;  depth  5  in  length.  ommata,  976. 

bb.  Body  in  both  sexes  with  a  black  longitudinal  band  from  eye  to  the  black  caudal  spot; 

male  with  the  basal  half  of  dorsal  and  anal  black,  the  fins  with  red  in  life.   Depth 

4%  in  length.     D.  9;  A.  9;  scales  30-7.  ooodri,  97C. 

aa.  Body  comparatively  short  and  deep,  the  depth  3%  to  3%  in  length,  the  form  approaching 

that  of  Ojfprmodon;  body  in  both  sexes  without  black  longitudinal  band  or  black  ocelli; 

the  fins  in  male  with  orange,  the  dorsal  in  male  with  a  large  black  spot  at  base  in 

front. 

r.  Body  more  oblong,  the  depth  3%  to  3%  in  length.     D.  11  or  12;  A.  9  or  10;  scales  26-8. 

vbnusta,  977. 
<*.  Body  deep,  the  depth  3%  in  length.     D.  10;  A.  10;  scales  26-8.  parva,  978. 

975.  LUCANIA  OMMATA  (Jordan). 

Head  3J ;  depth  5;  eye  2*.  D.  6  or  7;  A.  9  or  10;  scales  26  to  28-9. 
Body  fusiform,  slender,  somewhat  compressed.  Premaxillary  very  pro- 
tractile ;  teeth  small,  pointed,  in  one  row,  the  tips  not  colored.  Mouth 
very  small,  its  cleft  almost  vertical ;  ventral  surface  of  lower  jaw  directed 
forward  so  that  the  fish  seems  truncated.  Eye  large,  twice  length  of 
snout,  equal  to  the  flat  iuterorbital  space.  Gill  membranes  narrowly 
connected,  free  from  isthmus.  Scales  large.  Anal  inserted  slightly  in 
advance  of  dorsal,  not  modified  in  the  male;  insertion  of  dorsal  mid- 
way between  edge  of  opercle  and  base  of  caudal ;  pectorals  and  veutrals 
small.  Intestine  not  longer  than  body.  Straw  color,  a  dark  vertebral  line; 
male  with  5  or  0  dark  bars  and  no  caudal  ocellus;  female  with  a  jet-black 
spot  as  large  as  pupil  on  side  just  in  front  of  origin  of  anal;  a  larger  ocel- 
lated  spot  at  upper  part  of  base  of  caudal,  a  dark  band  of  minute  points 


*  Misprinted  "pectoral"  in  Poey' a  description. 


elliptical,  rather  elongate,  the  back  eouidmbry  (derated  to  a  petal 
just  Id  front  of  the  origin  of  the  dorsal  Do;  caudal  peduncU  ratberdassi 
and  compressed.  Head  short,  comparatively  narrow, and  bluntly  paiated. 
month  small,  terminal;  both  jaw*  with  rather  large,  conical,  caauss 
like  tooth,  apparently  in  a  single  aeriee.  Ere  largo,  near  the  bihMI* 
of  the  side  of  the  bead,  arwut  eo,ual  lu  in  tcrurbital  space.  Scale*  Large: 
hnnioral  scale  like  tint  others.  Fins  targe,  especially  in  the  aaale* : 
origin  of  dorsal  about  mid  a- ay  betwrvti  snout  and  base  of  caadal,  cea< 
■picuouslv  in  advance  of  anal ;  height  of  dorsal  fin  in  the  males  t  l**«th 
of  bead,  atioul  e-|ual  to  (be  leDgth  of  the  bate  of  the  An;  anal  a* 
similar  and  nearly  as  high  ami  long,  beginning  nearly  aader  lbs 
middle  of  tlio  dorsal;  caudal  moderate,  lubtrnnoate;  ventral*  leaf. 
In  the  males  reaching  the  front  of  the  anal,  in  the  females  reaching  la* 
van  I ;  pectoral*  reaching  l'm~l  f>ont  of  1  rut  rale  in  both  sexes.  Color 
olivaceous,  tb«i  scales  mill  ilark  edgings;  a  very  distinct  black  band  te 
both  aeies  running  through  rye  and  snout  straight  to  the  baaa  of  lbs 
caudal,  where  It  end*  in  a  round  black  ejmt ;  (bis  band  aboot  a*  wide  as 
a  series  of  sc-»l.».  although  il.'%  rlopcd  on  parts  of  2  series  ;  a  coup  tews* 
black  band  in  both  w\rs  along  loner  edge  of  (he  caudal  peduncle,  frosa 
root  of  the  caudal  to  tent,  dn  idmg  ami  pausing  on  earh  aide  of  Ibo  aaal 
flu;  flu.  in  the  female  plain ;  in  the  male,  basal  half  of  dorsal  and  anal  jet 
black,  outer  half  pair  with  n  1 1 lark  edge  ;  pretrials,  and  especially  v*» 
trals,  also  dark-edged;  caudal  tin  faintly  mottled;  icrtical  fins  with 
mora  or  I—  r«d  in  life,  length  11  inch...  Kivera  of  the  Etuglad. 
region;  locally  abundant.     Known  from  (be  Alligator,  Arlington,  P— os, 
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and   Withlaccochee   rivers.     A  very  small   but   prettily  colored   fish. 
(Named  for  Dr.  George  Brown  Goode,  its  discoverer.) 

riri,  Jokdax,  Proc.  U.  S.  Mat  Mm.,  1870,  240,  Arlington  River,  Florida,  a  tribu- 
tary of  the  St  John's.    (Type,  No.  23606.    Coll.  Dr.  Goode.)    Jordan  A  Gilbert,  8yn- 
M3, 1883;  Woolmax,  Bull.  U.  S.  Fish  Coram.,  x,  1890,  294,  pi.  52,  fig.  2. 


•77.  LUCANIA  YENUSTA,  Girard. 
Head  ^ ;  depth  3} ;  eye  3.  D.  11  or  12 ;  A.  9  er  10 ;  scales  26-8.  Body  fusi- 
form, rather  strongly  compressed,  the  dorsal  and  ventral  outlines  about 
equally  arched ;  head  narrow,  compressed,  flattened  above  the  eyes,  the 
upper  profile  of  snout  both  longitudinally  and  transversely  convex ;  snout 
compressed,  conspicuously  shortened,  and  vertically  rounded,  its  height 
greater  than  its  width ;  caudal  peduncle  long  and  rather  slender,  its 
greatest  height  1|  in  head,  its  length  slightly  less  than  head ;  mouth  very 
small,  protractile  forward,  the  lower  jaw  very  much  projecting  in  open 
mouth ;  mandible  heavy,  short,  and  strongly  convex,  less  than  diameter 
of  orbit ;  teeth  small,  but  firm  and  strong,  conical,  in  a  single  series  in 
each  jaw,  or  forming  an  irregular  double  series  anteriorly;  no  villiform 
teeth  behind  this  outer  series;  eye  large,  slightly  shorter  than  inter- 
orbital  width,  and  greater  than  length  of  snout.  Intestinal  canal 
rather  less  than  length  of  body.  Origin  of  dorsal  fin  nearly  midway 
between  tip  of  snout  and  base  of  caudal,  the  longest  ray  (in  <?  )  equaling 
the  length  of  its  base ;  origin  of  anal  fin  under  middle  of  dorsal ;  ovi- 
duct not  attached  to  first  anal  ray,  but  produced  backward,  forming  a 
low  sheath  on  both  sides  at  base  of  first  6  rays ;  length  of  anal  base 
2  head;  longest  ray  (<£)-$■  head;  caudal  1?  in  head;  pectorals  long, 
reaching  beyond  base  of  ventrals,  If  in  head ;  ventrals  reaching  slightly 
beyond  vent,  1$  in  head.  Color  (  $  )  light  olive,  pale  on  belly  ;  sides  with 
some  silvery  luster  and  with  indistinct  trace  of  an  obsolete  dusky  lateral 
stripe ;  scales  conspicuously  dark-edged ;  opercles  and  cheeks  bright 
silvery;  dorsal  and  caudal  light  yellow,  and,  as  well  as  the  anal,  nar- 
rowly magined  with  black ;  dorsal  with  an  elongate,  vertical  black 
blotch  at  anterior  margin,  a  yellow  spot  behind  it;  a  vertical  dusky 
streak  behind  each  dorsal  ray,  composed  of  fine  black  points;  anal 
orange  or  translucent,  white  at  base  ;  ventrals  similar  to  anal ;  pectorals 
palo  yellowish  ;  a  dark  vertical  streak  through  iris.  9  similar,  fins  all 
plain.  Length  abont  2  inches.  Lagoons  and  inlets  of  the  coast  of  the 
Gulf  of  Mexico,  exceedingly  abundant  about  Pensacola,  and  westward 
to  the  mouth  of  the  Rio  Grande;  a  pretty  little  fish,  here  described  from 
Pensacola  specimens,     (vemtstu*,  pretty.) 

[AmiaveHHda,  Girari>,  U.  8.  Mex.  Hound.  Surv.,  Mith.,  71,  pi.  3'.»,  flp«  2<>-23,  1859,  Indianola, 

Texas.     (Coll.  Clark.) 
iAicania afini*,  Girard,  Proc  Ac  Nat.  Sri.  1'hila.,  185U,  118,  Matamoras. 
Lucania  renwta,  Gibaiiu,  Proc.  Ac   Nat.  Sci.  Phila.,  18511,   118;   GPntiikr,  Cat,  vi,  310,  18fi«; 

Jordan  A  Gilbert,  Synopsis,  343,  8«.»3,  1883;  Joroan,   Proc.  I*.  S.  Nat.  Mi»„  1882,  257. 

07*.  LITA-MA  PABVA  (Baird  &  Girard). 
(Rainwater  Fish.) 

Head  3i ;    depth  3i;    eye  3.     D.  10  to  12;    A.  10  or  11;    scales  26-8. 
Body  much  deeper  than  in  Lucania  renunta,  the  form  resembling  that  of 


Uthmiw.     Very  amall  fiibea,  differing  from  iMwh  !■  thi  lirif  fcfl  Md 
anal.    Meiioo.     («intrWiau»:  ijA't,  tab;  nmami  for  Dr.  Caatrioa  Ut— 1 

1822-1X95,  i-bn  etudied  the  li»t)«t  of  the  Heiioan    Itonndarr  ftarroy.) 

»-■.  UmiDIMcmHlS   IJKOIHITIV  >!•*•*• 

11*1  1;  depth  SJ;  cvr  .-.  in  bead,  a  in  IntororbiUI  width.  D.  ». 
A.  23!  Hale*  I*.  H.-ml  thick,  the  .iioul  oI.Ium,  the  mandibL-  buf 
directed  vertically  il|>waril  ;  nnck  arched,  *>  that  the  up|«r  pnlU  of  iW 
bead  ia  concave.  Origin  of  iloreal  midway  ln-lwwn  occiput  uJ  >■■■* 
fif  caudal.  Oltrareuiia,  with  irregular  dark-brown  rrtma  bud*,  wfcwk 
•re  aometimea  runlliirnt.  Scxro  airuitar.  Length  It  inch**.  Vinaiij 
of  City  .>f  Mexico;  n»t  rare.  Our  apwiraena  col  looted  by  Mr.  A  Ma*  W. 
ItutlfT.     (jaauanaofK,  iiuiiamrd,  tiirard  hat  iiiR  omitted  to  attach  aaaanaa 


30S.    EMPETRICHTHYS,  tiilbert. 

Jlody  rallx-i  elongate,  (he  form  approaching  that  of  FmmdmlmM.  I.M 
Hue  abort,  It  iimm  length  of  body.  Teeth  conic,  fixed,  in  r*ch  jai 
arranged  in  a  band  couiiating  of  two  or    three  row  a,  the  outer  aane 
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somewhat  enlarged.  Ventrals  absent.  Branohiostegals  five.  Both  upper 
and  lower  pharyngeals  greatly  enlarged  and  bearing  molar  teeth,  tuber- 
cular in  shape ;  lower  pharyngeals  firmly  attached  to  the  ceratobranchials 
of  the  fourth  arch,  while  the  massive  epibranchials  of  the  same  arch 
serve  to  connect  them  firmly  at  the  sides  with  the  pharyngobranchials 
above ;  fourth  branchial  arch  bearing  normal  gills,  its  median  portion 
produced  anteriorly,  forming  a  triangular  extension  of  the  lower  pharyn- 
geal* in  the  middle  line;  on  the  oral  surface  this  is  indistinguishable 
from  the  pharyngeals  proper,  and  like  them  bears  molar  teeth.  Scales 
normal,  large,  regularly  imbricated,  nowhere  tubercular  or  ridged.  This 
genus  seems  to  be  allied  to  Orestias,  a  genus  likewise  devoid  of  ventral 
fins,  inhabiting  the  mountain  lakes  of  the  Andes.  It  differs  from  Orestias, 
as  from  all  other  Cyprinodonts,  in  the  singular  development  of  the  pharyn- 
geals. (£v,  within ;  nirpoc,  rock ;  ix^'d  fish,  in  allusion  to  the  stony 
pharyngeals.) 

980.  EHPETRICHTHYS  MERRIAMI,  Gilbert. 

Head  3? ;  depth  3J;  eye  5.  D.  11  or  12  (13  in  one  specimen);  A.  14 
(from  13  to  15).  Scales  30  or  31,  counted  to  base  of  caudal  rays,  33 
or  34  in  all.  Head  compressed,  its  upper  surface  slightly  convex.  Mouth 
very  oblique,  with  a  distinct  lateral  cleft,  the  maxillary  free  at  tip  only, 
reaching  slightly  behind  front  of  eye.  Length  of  gape  (measured  from 
tip  of  snout  to  end  of  maxillary)  3&  in  head;  interorbital  width  21; 
length  of  snout  (from  front  of  orbit  to  middle  of  upper  jaw)  3x*  Eye 
small,  its  greatest  oblique  diameter  5  to  5i  in  head.  Distance  from  front 
of  dorsal  to  middle  of  base  of  tail  i  its  distance  from  tip  of  snout. 
Dorsal  beginning  slightly  in  advance  of  anal,  and  ending  above  its 
posterior  third,  its  greatest  height  equal  to  length  of  snout  and  eye; 
caudal  truncate  when  spread ;  pectorals  broadly  rounded,  reaching  half 
way  to  vent.  Color  dark  brown  above,  sides  and  below  lighter,  often 
irregularly  blotched  with  brown  and  white;  the  belly  often  appears 
checkered,  having  centers  of  scales  brown  and  margins  white,  or  the 
reverse;  fins  all  dusky,  the  basal  portions  of  dorsal  and  caudal  with 
elongated  brown  spots  on  the  interradial  membranes.  Iu  form  and  gen- 
eral appearance  this  singular  iish  much  resembles  the  mud  minnow 
(  Umbra  limi),  though  somewhat  deeper  and  more  compressed.  Springs  of 
the  desert  about  Death  Valley  in  eastern  California,  a  depressed  desert 
tract,  intensely  hot  and  almost  rainless.  (Named  for  Dr.  C.  Hart  Mer- 
riam,  the  well-known  mammalogist,  in  charge  of  the  Death  Valley 
explorations. ) 

Emprtrichthy*  merrinnn,  Gilhkut,  T)»'iith  Valloy  Exped.,  Fishe«,  in  North  American  Fauna,  No.  7, 
234,  pi.  5,  May  31, 180:5,  Ash  Meadows,  Amargosa  Desert,  on  the  boundary  between 
California  and  Nevada.     (Typo,  No.  U'.JOl.     Toll.  Merriaui  &  Ituih-y.) 

306.    CHARACODON,  Giinther. 

Ckaraeodon,  Gr.NTiiF.n,  Cat.,  vi,  308,  lKfifi,  (lateralis). 

Body  rather  deep  and  compressed.  Gill  openings  restricted,  as  in 
CyprinotJon.*     Mouth  small,  the  teeth  small,  fixed,  bienspid,  or  Y-shaped, 

*Tbia  character  not  verified  in  Chara&xlan  lateral*  or  C.  furcidetu. 


mm II,  trnncat«\  or  alight  lj-  cotirex  :  dlatanee  between  4 
anmewbat  morn  than  Iraat  drplh  of  tail,  and  equal  to  i 
nyc  and  ((ill  opening;  pectoral  ohtDM,  not  quit*  reaching  tiauy 
ventral  small,  not  quite  extending  to  the  Tent.  H»w*tah  eim 
(in  ■pirita),  with  a  darker  hand  miming  from  tha  eye  la  iW  root  ml 
theratidal:  this  hand  mime  times  broken  np  into  t  dm*  w  I*—  ca;abf 
aerira  of  brown  in  li -til  ark  apota.  Id  general  bablu  »ery  at  Bat  bar  to  . 
Cifpri*«ihm.     Cm (ra!   Amrrira.     (liBntber);    not  twn    by    t>« 


«--    (  n.ki(niHi\   au.iiMTi*,  lw 

Ilrwi:i« :  depth  :i;  .-v.-  I  1>.  Iti:  A.  It'.;  acalea  33-U.  Head  t» 
dcpirwHil ,  the  interurhital  -pare  being  nearly  Hat,  the  b 
arched.  Snout  abort,  rather  fthuTti-r  than  eye;  tbe  lower  Jaw  anna  nail 
prominent :  upper  jaw  im-derati-ly  protractile.  About  30  hirtupid  UMk 
in  the  outer  aerie*  nf  nrli  j.m  :  sillifunu  teeth  behind  it*  inciaon  an 
drtu:  mandrill*  nearly  ierlh-al  «  Jimi  tbe  month  ia  closed,  caauly  iwk 
ingeye.  Eye.  acarcely  niurr  than  j  interurhital  widtb.  Snl«M  top  «/ 
brut  somewhat  enlarged.  '  Ipvirle  cutim-clcd  by  uietnbrmae  to  tbe  aboal- 
der  girdle,  beginning  al  a  point  alightly  al-ne  upper  edge  of  p 
luaertion  of  tbe  doraai  midway  Iwlweeu 
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d  end  of  the  scales ;  longest  dorsal  ray  \\  in  head ;  base  of  dorsal  5  times 
in  body;  anal  inserted  under  third  ray  of  dorsal;  pectoral  5  in  length 
of  body ;  length  of  head  contained  3f  times  in  the  total  without  caudal, 
and  much  less  than  the  depth  at  dorsal  origin ;  ventral  reaching  about  to 
vent,  its  length  nearly  \  head.  Upper  parts  brown ;  lighter  below,  prob- 
ably orange  in  life;  the  operculum  silvery;  a  purple  stripe  along  the 
middle  of  the  body,  its  greatest  width  about  equal  to  the  length  of  the 
eye;  abdomen  silvery,  this  color  extending  up  to  the  purple  stripe ;  a  pur- 
plish stripe  on  the  edge  of  the  caudal  peduncle,  from  the  end  of  the  anal 
to  the  caudal.  Length  2  inches.  Rio  Lerma,  Guanajuato  ;  one  specimen 
known.    (Bean.)    (HUneatus,  two-lined.) 

Ckmrmeodm  bHintahui^  Bsan,  Proc.  U.  S.  Nat.  Mus.,  1887,  371,  pi.  20,  fig.  2,  Rio  Lerma, 
Guanajuato,  Mexico.     (Type,  No.  37832.    Coll.  Dugfen.) 

988.  CHABACODON  YARIATU8,  Bean. 

Head  8*;  depth  3J;  eye  3*.  D.  13  or  14;  A.  15  or  16;  scales  35-15. 
Head  broad  and  depressed;  the  nape  moderately  arched.  Snout  short, 
the  lower  jaw  strongly  projecting.  Thirteen  or  fourteen  bicuspid  teeth 
in  outer  series  of  upper  jaw  and  16  to  18  in  lower  jaw ;  band  of  villi  form 
teeth  behind  the  incisors  fully  developed  in  both  jaws;  mandible  not 
extending  back  to  front  of  orbit,  its  length  about  equal  to  that  of  orbit. 
Jaws  moderately  protractile.  Mandible  almost  vertical  when  mouth  is 
closed.  Snout  shorter  than  eye,  which  is  about  $-  interorbital  space. 
Scales  on  top  of  head  little  enlarged.  Opercle  united  by  membrane  to 
the  shoulder  girdle  to  slightly  above  the  upper  edge  of  the  pectoral. 
Insertion  of  the  dorsal  about  midway  between  the  end  of  the  scales  and 
the  hinder  margin  of  the  orbit ;  longest  dorsal  ray  in  male  1£  in  head ; 
anal  inserted  under  seventh  or  eighth  ray  of  dorsal,  its  longest  ray  about 
J  head ;  pectoral  5^  to  6  in  length ;  ventral  midway  between  tip  of 
snout  and  end  of  scales.  Head  t  total  length  including  caudal,  and 
equaling  depth  of  body  at  the  dorsal  origin.  Male  chestnut  brown,  with 
an  indistinct  dark  lateral  stripe  made  up  of  a  series  of  interrupted  dark 
blotches;  opercle  silvery ;  abdomen  yellowish.  Female  olive  brown  above, 
lighter  below  ;  the  opercle  silvery,  overlaid  below  with  orange;  the  abdo- 
men with  a  yellowish  tinge;  lips  dusky  ;  iris  pale ;  scales  of  upper  half  of 
body  dusky  at  base;  lower  half  of  body  with  numerous  dark  spots,  the 
largest  about  as  long  as  the  pupil.  Length  2  to  3  inches.  Tributaries  of 
Rio  Lerma,  about  Guanajuato  and  City  of  Mexico ;  locally  common,  (var- 
iatuSj  variegated.) 

Characodon  variaht*,  Bean,  Proc.  C.  S.  Nat.  Mutt.,  1887,  370,  pi.  20,  fig.  1,  foiualt>,  Guanajuato, 
Mexico.    (Type,  No.  3780*.     Coll.  Dutf*.) 

Char*r(«irm  frmtgwnt*.  Bean,  Proc.  V.  S.  Nat.  Muh.,  1887,  372,  pi.  'JO,  ftp*.  3  and  4,  Guana- 
juato, Mexico.     (Ty|M»,  No.  378ln.     Coll.  Dug.-*.) 

Charaetxlon  rariahi*,  Bkan,  Proc.  I\  S.  Nat.  Mus.,  1802,  285;  according  to  Dr.  Bean,  ferrtnjin<*« 
is  the  male  of  rariatu*. 

984.  CHARACODOX  FI'RCIDEXS,  Joruan  A  Gilbert. 

Head  4;  depth  3$  ;  eye  rather  large,  3\  in  head.  D.  15  to  17;  A.  13; 
scales  about  50-15.  Body  comparatively  elongate,  not  greatly  compressed, 
the  head  rather  low  and  broad,  depressed,  the  profile  rising  evenly  from 


iTji».  n...  wti  ui  mm.   ran  Xun.) 

307.  CYPRINODON,  LM^dt. 


Rudy  vrry  nhtirt  ami tlie  bark  elevated.     Month  aamll,  the  haata 

of  tl.e >vr«  well  formed.  Snout  ahort.  Teeth  modtiiM.  ineiawr-tika, Ift 
cmpiil.  in  a  aiticl*  M-nrn.  Scale*  very  Imyo.  Dorol  On  nimlaiaai. 
iuaertrd  in  ail.aiir-  i.f  front  of  anal.  Ha  flint  raj  not  enlarged;  tail 
■Dial It  :  initial  tin*  •mall,  iirraitionallj  wanting  Id  aprcimraa  fraadUawl 
nuoln.  InlrMiiial  canal  little  longer  |  ha  u  body.  Hill  maa.biaa.ee  «- 
■idrrably  united,  free  from  tli«  Ullinnia.  '.ill  opening*  reetrieted.  tW 
o|H>R-lr  abuio  adnat*  1"  ibr  itln.ul.lrr  girdle,  (.'hubby  little  fi.hea.  iaheW.1 
inn  the  biarki-b  "aura  of  Middle  America,;  eumetiura  living  la  warm 
salt   »|iriiii;i.  tlirir  color*  ip-iK-rally  brilliant.     Oviparoua,  the  m«  tiai 
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Scale*  large,  24  to  26  in  lengthwise  aeries;  sides  without  dark  lateral  band. 
6.  Sides  with  dark  bars  in  the  female,  nearly  plain  in  the  males;  females 'with  black  ocel- 
lus on  last  rays  of  caudal;  male  with  tip  of  caudal  black. 
«.  Body  deep,  the  depth  nearly  or  quite  half  length  of  body  in  males,  the  females  more 
elongate. 
d.  Humeral  scale*  considerably  enlarged. 
«.  Dorsal  rays  usually  11;  anal  rays  10. 

/.  Head  moderate,  about  3%  in  body;  male  with  the  back  largely  blue  in 
life,  the  lower  parts  coppery;  caudal  in  male  with  a  dusky  bar  at 
tip,  the  base  dusky  or  pale;  unspotted;  tips  of  dorsal  dusky. 

VARIKQATT78,  985. 

/.  Head  larger,  about  3%  in  body;  male  with  the  caudal  speckled  at  base; 
this  followed  by  a  pale  bar  and  a  black  one;  dorsal  pale. 

EXIM1U8,  986. 

•e.  Dorsal  rays  9;  anal  rays  8;  head  very  large,  about  3  in  length ;  coloration 

dark.  boyinus,  987. 

dd.  Humeral  scale  little  enlarged;  dorsal  rays  9  to  11;  head  3  to  3%  in  length; 

depth  nesrly  2;  scales  24  or  25. 

g.  Anal  rays  10  or  11;  males  dusky,  the  fins  all  margined  with  black;  females 

barred  with  black  and  usually  with  black  dorsal  ocellus;  ventral  fins 

often  absent.  macularhs,  988. 

gy.  Anal  rays  13;  sides  with  two  lengthwise  series  of  coarse  black  spots;  no 

rentral  fins  in  specimens  known.  baileyi,  989. 

co.  Body  comparatively  slender,  the  depth  2%  to  3  in  length ;  dorsal  rays  11 ;  anal  10; 

head  rather  large,  3%  in  length;  dorsal  spotted  or  clouded  at  base. 

ELEUAN8,  990. 

ccc  Body  more  elongate,  the  depth  nearly  4  in  length;  dorsal  9;  anal  10;  scales  26-9. 

mart.*:,  991. 
66.  Sides  in  males  with  faint  coppery  bars  and  yellow  spots;  fins  tipped  with  orange; 
females  with  oblong  blotches  of  bright  orange;  no  dorsal  ocellus,  humeral  scale 
not  enlarged;  depth  2|  in  length;  head  3.     D.  11;  A.  9;  scales  24.        cabpio,  992. 
Scales  smaller,  30  in  a  length wiso  series. 
k.  Sides  without  longitudinal  stripe,  but  with  six  brown  cross  bands  (in  male) ;  caudal  with 
a  black  bar  at  tip  and  a  fainter  one  at  base.    D.  12;  A.  10.  felicianus,  993. 

hh.  Sides  with  a  dark  horizontal  lateral  hand,  bordered  on  each  side  by  a  light  hand;  cau- 
dal with  a  narrow  dark  band  at  base  and  a  very  broad  one  at  tip.     D.  12;  A.  11. 

LATIFASC1ATU8,  994. 

986.  CYPBINODON  YABIEttATUS,  Lacepede. 
(Sheepshead  Minnow  ;  Pursy  Minnow.) 

Head  rather  email,  3±  to  3? ;  depth  2  to  2} ;  eye  34 ;  interorbital  width 
3  in  head.  D.  11;  A.  10;  B.  6;  scales  26-13.  Body  very  short  and  robust, 
in  adults  high  and  much  compressed,  the  females  abruptly  constricted  at 
baae  of  caudal  peduncle ;  caudal  peduncle  rather  short  aud  high,  rapidly 
narrowed  backward  to  tail,  its  greatest  height  nearly  equal  to  length  of 
head,  its  least  height  £  head ;  head  short,  little  depressed,  narrowed  upward 
and  forward,  with  sharp  snout  and  small  mouth  ;  width  of  mouth  rather 
leas  than  length  of  snout ;  teeth  large,  in  a  single  series,  consisting  of 
wedge-shaped  incisors,  much  widened  toward  tips,  the  cutting  edge  tri- 
cuspid ;  no  villiform  teeth  ;  eye  moderate,  its  diameter  longer  than  man- 
dible, slightly  less  than  interorbital  width,  about  equal  to  length  of  snout. 
Opercle  joined  by  membrane  to  shoulder  girdle  from  a  point  slightly  above 
base  of  pectoral.   Intestinal  canal  long,  but  not  much  convoluted,  2|  times 


*  Character  not  verified  in  V.  borinu*  or  in  C.  cUgans. 


orange  ■hading  on  the  ildee,  and  eometinai 
of  the  female.  Female  very  tight  olive  ;  lower  half  of  aide*  with  ibrt 
II  alternately  vide  ami  narrow  vertical,  dark  ban,  tboas  anteriorly  aat 
rower  and  clover  together  ;  usually  7  urB  dark  croaabar*  on  taw  tact, 
alternating  with  the  wide  Inn  below  ;  theae  bar*  an  of  vanoa*  dayr*** 
of  diitinttricM.  Botnetimrealmoat  obsolete;  ad  oaky  are*  below  ay*:  j  aM 
with  broad  greeniiil]  crow  ohadr*  wider  than  tbe  intetapaeaa :  bally  ask 
or  yellowiih;  lower  jaw  largely  blue;  cheek*  braaay  :  doraaJ  daaki. 
with  an  iutt-iiM  Muck,  faintly  ocellatrd  apat  near  tip  of  last  raja;  eae- 
dnl  faintly  reddish,  with  a  black  liar  toward  baae;  otber  flna  pole orttga, 
with  Mine  dark  point*.  Length:  Ma1e3inchea;  female  3  incba*.  C'ea* 
Cod  to  the  Kin  llrauile,  in  brae-Linn  wateni,  entering  ilmuu,  very  abata- 
dant  soiilliward.  tin-  male*  more  highly  colored  aontbward.  bail  tba 
■uulbrtn  form  (called  g,bbu.*.)  not  otherwise  different. 
variegated.) 
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Represented  in  the  Florida  Keys  and  Cuba  by 

986a.  CYPBINODON  VARIEGATUS  BIYEBENDI  (Poey). 

Head  3};  depth  2.  D.  10;  A.  9 ;  scales  24-12.  This  form  is  very  close 
to  the  form  described  as  C.  gibbosus,  bnt  with  larger  scales  and  the  anal 
edged  with  black.  Male  in  life  with  the  antedorsal  region  lustrous  steel 
blue,  the  rest  of  the  body  olivaceous,  obscurely  clouded,  but  without  dark 
crossbars ;  a  black  bar  at  base  of  dorsal ;  a  dark  shade  below  eye ;  anal  and 
caudal  edged  with  black;  ventrals  and  anal  red;  dorsal  dusky,  edged 
with  orange;  pectoral  plain,  tipped  with  orange  and  blackish.  Female 
more  silvery,  the  back  olivaceous  and  speckled;  the  sides  with  about  13 
blackish  bars,  which  do  not  reach  the  back ;  these  alternately  broad  and 
narrow ;  no  yellowish  shades ;  a  dusky  bar  through  eye ;  lower  fins  whit- 
ish ;  upper  pale ;  dorsal  fin  with  a  black  ocellus ;  dark  band  across  base 
of  caudal.  Length  2}  inches. '  Cuba  and  Florida  Keys.  Rather  common 
at  Key  West  in  shallow  waters  near  the  shore.  (Named  for  M.  L.  Rivet- 
end,  a  naturalist  in  Havana. ) 

THfarchu*  rieerendi,  Poet,  Memorias,  u,  30G,  1861,  Havana. 
Oyprinodon  riverendi,  Jordan,  Proe.  U.  S.  Nat.  Mas.,  1884,  109. 

986.  CYPBINODON  EXIMIUS,  Girard. 

Head  3fr;  depth  nearly  2  ;  eye  4  to  4|  in  head.  D.  11  or  12;  A.  9  to  11. 
Head  large;  anterior  profile  more  arched  than  in  C.  variegatus)  back  very 
convex.  Insertion  of  dorsal  over  that  of  ventrals,  slightly  nearer  base 
of  caudal  than  tip  of  snout.  Mouth  small,  the  lower  jaw  prominent. 
Male  dark,  nearly  plain,  the  base  of  caudal  with  many  longitudinal  black 
spots,  which  do  not  form  a  crossbar;  the  fin  with  a  broad  black  tip, 
before  which  is  a  rather  broader  pale  bar ;  dorsal  fin  light  yellow,  its 
base  dusky ;  lower  fins  plain  or  slightly  dusky.  Female  without  black 
on  tip  of  caudal,  but  with  a  black  spot  on  dorsal  behind;  females  and 
young  with  black  crossbars.  Leugth  2£  inches.  Chihuahua  River. 
Close  to  C.  variegatus,  but  differing  in  the  color  of  the  caudal  and  in  the 
larger  and  more  arched  head.  Our  specimens  from  Rio  de  los  Conchos, 
obtained  by  Mr.  Woolman.     (eximius,  choice,  excellent.) 

Cyprbtodon  eximitiA,  Girard,  Proc.  Ac.  Nat.  Scl.  Phila.,  1859,  158,  Chihuahua  River;  Jordan 
k  Cilbkrt,  Synopsis,  800,  1883. 

987.  CYPBINODON  BOTINUS,  Baird  k  Girard. 

Head  3;  depth  about  2±  ;  eye  4  in  head.  D.  9 ;  A.  8;  scales  (in  figure) 
24.  Apparently  very  similar  to  C.  eximius,  about  equally  deep,  but  said 
to  have  a  larger  head,  the  ventrals  under  the  front  of  the  dorsal. 
Male  uniform  blackish  above,  the  fins  unicolor  except  the  caudal 
which  is  tipped  with  black,  its  base  unspotted;  female  with  tho  sides 
blotched,  the  fins  plain,  except  for  the  dorsal  ocellus.  Leon  Spring,  in 
southwestern  Texas.     (Girard.)     (boinnus,  like  a  bull.) 

Cyprinodon  boriniM,  IUino  k  Oirarp,  Proc.  Ac.  Nat  Sci.  Phila.,  1*63,  389,  Leon  Spring,  Texaa; 
(Coll.  Chirk);  Girard,  I*.  S.  Mt-x.  Bound.  Surv.,  Ichth.,  67,  pi.  87,  figs.  12-18,  1859. 

•The  nomiuul  genu*,  Trifnrcim,  batted  on  tho  prosenco  of  6  branch iostegals,  i«  identical  v«V\fck 
Cyprinodon;  the  wuuo  number  being  found  iu  Cyprinodon  variegatut,  contrary  U»  t\v&  *VaX~\n*u\ oil 
ValenciennoH. 

F.  N.  A. 44 


Valley-  Inyo  County.  C 


•.iro,  t*nt*c*  l|-ri«**.  Dm* 


I«l>.«,  Kn»b.lh*T<iili 


■  •ml  *  I'm.'  M-ll-.r.    *1*l«p.  *—Jf»»    D— rt,  CM. 
.  fciiil  -h-w  ■•■  dlw^Ura  hi  Irw  •£  ik*  task      Tfev 


BUI.-.,.—  .I..II.W*  wm.II  OMMWfcrf— lilt.     ft_t 

i: ...i„«  l.-*hl,~       M-ll.0r,  *i>ri„c.(a_l_uta./*. 
f ...t....  A.I.  Mr*4<>*>.  Avi—  DmI,  S^Kta.  kjikp 
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989.  CTPBINODON  BAILKTI  (Gilbert). 

To  this  species  are  referred  11  immature  specimens  from  Pahranagat 
Valley,  Nevada,  none  of  them  showing  trace  of  ventral  fins.  They  are 
olivaceous  above,  bright  silvery  on  the  lower  half  of  sides  and  below, 
and  have  2  lengthwise  series  of  coarse  black  spots,  1  along  middle  line  of 
body,  the  other  on  a  level  with  the  lower  edge  of  caudal  peduncle.  The 
anal  fin  is  larger  than  in  typical  macularius,  the  11  specimens  having  each 
13  rays  instead  of  10  or  11,  as  constantly  in  the  latter.  Pahranagat  Val- 
ley, Nevada.  (Gilbert.)  Perhaps  a  variety  of  C.  macularius.  (Named  for 
Vernon  Bailey,  its  discoverer.) 

Cf/rmodon  macmlarnu  baQeyi,  Gilbkbt,  Death  Valley  Exped.,  Flshee,  233,  1893,  Pahranagat 
Valley,  Nevada.     (Type,  No.  46110.    Coll.  Merriam  *  Bailey.) 

990.  CTPBINODON  ELEOANS,  Bainl  A  Girard. 

Head  3i ;  depth  2\  to  3.  D.  11 ;  A.  10 ;  scales  26-12.  Body  more  elongate 
than  in  any  of  the  preceding ;  the  upper  outline  of  the  head  less  depressed, 
so  that  the  profile  is  continuous  ;  fins  low,  the  dorsal  quite  small ;  its  rays 
scarcely  extending  to  the  beginning  of  the  caudal  peduncle.  Head  large. 
Bluish  black,  sides  somewhat  variegated  with  darker,  the  males  somewhat 
spotted ;  dorsal  fin  speckled  at  base ;  edge  of  caudal  fin  black  in  the  male ; 
a  black  patch  on  last  rays  of  dorsal  in  the  female.  Length  2|  iuohes. 
Tributaries  of  the  Bio  Grande ;  specimens  apparently  belonging  to  this 
species  from  Rio  de  los  Conchos,  at  Chihuahua.  This  species  may  prove 
inseparable  from  C.  hovinus.     (elegant,  elegant.) 

Oyprinodon  eUgamy  Baird  &  Girard,  Proe.  Ac.  Nat.  Sci.  Phi  la.,  1853,  380,  Camanche  Spring, 
Texaa;  (Coll.  Clark);  Girard,  U.  S.  Mex.  Bound.  Snrv.,  Ichth.,  66,  pi.  37,  flgt.  1-7,  1869; 
Jordan  &  Gilbert,  Syuopeis,  319, 1883. 

991.  CTPBINODON  MART.*:,  Steindachmr. 

Head  3i ;  depth  nearly  4  ;  eye  3  in  head  ;  snout  3|.  D.  9 ;  A.  10 ;  V.  7 ; 
P.  16;  scales  26-9.  Body  rather  elongate ;  snout  blunt;  teeth  tricuspid, 
in  1  row;  top  of  head  broad;  dorsal  and  anal  very  high  in  male,  the 
height  of  dorsal  2 A  times  its  base,  the  last  rays  reaching  beyond  base  of 
caudal;  insertion  of  anal  under  middle  of  base  of  dorsal;  insertion  of 
dorsal  nearer  that  of  caudal  than  tip  of  snout  by  half  length  of  head; 
ventral  as  long  as  head,  equal  to  pectoral;  caudal  weakly  concave;  scales 
largest  about  shoulder  and  nape.  Back  grayish  ;  sides  silver  white;  male 
with  anterior  margin  of  dorsal  dusky ;  last  3  or  1  rays  of  dorsal  and  anal 
banded,  for  their  whole  length,  with  light  and  dark  in  alternation,  the 
others  more  faintly  marked  and  only  toward  their  base ;  2  or  3  dark  bands 
on  caudal,  the  last  broadest.  One  specimen  known,  from  Santa  Marta, 
on  the  Caribbean  coast  of  Colombia,  near  the  mouth  of  Rio  Magdalena. 

Oyprinodon  imirta,  Stf.indaciinkr,  Ichth.  Boitr.,  iv,  CI,  1876,  Santa  Marta. 

992.  CYPRINODON  <  ARPIO,  (iUnther. 

Head  3;  depth  2.=  ;  eye  in  adult  3i  in  head.  D.  11;  A.  9;  scal<&'2A-*&. 
Body  comparatively  elongate,  rather  strongly  con\pre%aed  \  W«A  \«x\jcp\ 


Head  3J  in  length  villi  caudal;  depth  2f;  eye  SI  in  bead.  D  U:  A  k> 
acatea  SO,  Hark  elevated ;  month  email,  circular,  with  tnfld  u««k  FW 
ton]  reaching  vent;  ventral  •mall;  male  with  amall  pricklea  oa  lb*  end* 
BiM*n»b.  the  Iwlly  yellow,  n-ddnib  in  life:  body  with  4  brawn  veetwei 
baud*;  dor«n]  dinky  ;  pectoral  and  anal  yellnwuh,  edg*d  with  daati 
caudal  yellow  lib,  with  a  terminal  band  of  black,  a  rather  tau.1  ami  at 
bane,  1-etiictli  II  Inchee.  Cube,  il'oey):  not  ana  by  a*.  <Keeaad  a* 
Felix  (Jareia  y  ("haver,  of  Havana.) 

HI.  I  IPBI*OIHIX    LIT1HM  UN*,  OmimmM 


Head  4  in  total  l-ni-t 

Ii:   il. 

ptbit.     11.12;  A   11;  V.«;  p.  14;  ecadaaSO-II 

Form  and  dentition  of 

«'.  ru 

rvgalut,  the  Mark  caudal   band   modi  wi4rf  . 

alight  hand   from  mid 

die  id 

op.-rd*  t..  lower  half  of  caudal:  a  dark  eaad 

abate  thia,  separated 

111  J  I 

mrrowrr  band  of  light  from  the  dark  «lii*W 

the  back;  aiherj  color  ..f 

lielly   M-lia rated   from   tbe   lirbl   band   oa  taw 

Back*  bj  a  abort  ban.l 

,,f  I, 

run  ii  :   titi*  clouded  with  brown  ;  caadal  wila 

a  narrow  dark  band  ■< 

roan 

it*  he*r  ami  a  broad  one  aeroee  iu  tiiraeuty 

Parrea.  Coabuila.  Me  J 

no 

(tiarmatn;     not    area   by   oa.     (lata.,   braed : 

fatciata;  banded.) 
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308.  JORDANELLA,  Goode  &  Bean. 

Good*  A  Beak,  Proc  U.  S.  Nat.  Hui.,  11,  1879,  177,  (florid*). 

Body  short,  deep,  compressed.  Head  short.  Mouth  small,  very  protrac- 
tile, the  lower  jaw  the  longer;  lips  full.  Jaws  each  with  a  single  series 
of  rather  broad,  wedge-shaped,  incisor  teeth,  the  cutting  edge  of  which 
is  deeply  notched,  usually  trifid.  Branchiostegals  5.  Gill  openings  nar- 
rowed, the  opercular  membrane  adnate  to  the  opercle  above.  Dorsal  fin 
elongate,  the  number  of  rays  16  to  18,  the  first  being  a  robust  spine ; 
insertion  of  dorsal  fin  behind  vent  rale,  in  advance  of  front  of  anal,  its 
last  ray  behind  the  last  of  anal ;  dorsal  fin  not  greatly  elevated ;  anal 
fin  shorter  and  smaller,  similar  in  both  sexes ;  ventral  fiii6  small,  with  a 
scale  at  base ;  caudal  fin  rounded ;  pectorals  short  and  small.  Intestinal 
canal  rather  long,  3  times  length  of  body.  Sexes  similar.  (Named  for 
David  Starr  Jordan.) 

996.  JORDANELLA  FLORIDA,  Goode  A  Bean. 

Head  3* ;  depth  2  to  2* ;  eye  large,  31  to  4.  D.  I,  14  to  16 ;  A.  I,  11  to  13 ; 
scales  25  to  27-11  or  12.  Body  ovate,  short,  and  deep,  with  elevated  back, 
deep  caudal  peduncle,  and  steep  profile.  Head  moderate,  fiat  and  broad 
between  the  eyes,  its  profile  less  steep  than  that  of  the  back.  Mouth  small, 
anterior,  the  lower  jaw  projecting.  Scales  moderate, the  humeral  scale  not 
much  enlarged.  Dorsal  fin  inserted  midway  between  snout  and  base  of  cau- 
dal, its  first  ray  robust  and  spine-like,  grooved  behind,  longer  than  the 
diameter  of  the  eye  and  about  as  high  as  the  succeeding  soft  rays ;  fins  all 
rather  low,  the  ventrals  reaching  just  past  the  vent.  Scales  with  strong 
concentric  stria* ;  scales  of  side  with  occasional  developed  pores,  some- 
times forming  2  or  3  imperfect  lateral  lines.  Color  olivaceous ;  sides  orange 
or  brassy,  with  a  broad  steely-blue  stripe  along  each  series  of  scales ;  4  or 
5  vague,  diffuse,  black  vertical  bars,  most  distinct  in  the  young,  nearly 
obsolete  in  the  adult ;  a  large,  diffuse,  dusky  blotch  on  the  sides  below  the 
dorsal  spine  ;  fins  mostly  dark,  the  dorsal  barred  or  speckled  in  the  males, 
nearly  plain  in  the  females,  sometimes  a  dusky  blotch  on  its  last  rays ; 
body  and  fins  everywhere  finely  punctulate  with  black ;  a  dark  bar  below 
eye.  Length  2£  inches.  Streams  and  swamps  of  Florida;  abundant.  A 
singular  little  fish  having  the  aspect  of  a  Centrarchoid.*  Here  described 
from  specimens  taken  by  Dr.  J.  A.  Henshall  in  San  Sebastian  River. 
Herbivorous,  at  least  in  part.  Specimens  are  recorded  from  San  Sebas- 
tian, St.  Johns,  Alligator,  Withlacoochee,  Hillsboro,  Pease,  and  Myakka 
rivers;  also  from  Lake  Monroe,  Lake  Jessup,  Lake  Tohopekaliga,  and 
other  waters  around  Kissimee  in  Osceola  County,  Florida. 

Jordanellaflor'uls.y  Goode  .V  Dean,  Trot-.  V.  S.  Nat.  Mus.,  n,  1879,  117,  Lake  Monroe,  Florida. 
(Type, No.  18062.  Coll.  Profe*«or  Raird);  Jordan  &  Gilbert,  gynopeia,  328, 1883;  Woolman, 
Bull.  U.  8.  Fish  Comm.,  x,  1890,  300,  with  good  figure;  Loxnbkbg,  Wfvers.  Vet.  Akad.  Forh., 
115,  1894. 

*  "  I  do  not  know  if  it  can  be  proper  to  talk  about  mimicry  iu  thin  case,  but  Jonlanclla  is  cer- 
tainly in  coloration  very  much  indeed  similar  to  a  small  Chiewbryttiis  guloms.  Even  tho  black 
•pot  on  the  opercle  flap  of  the  latt<  r  eorresjHmds  very  well  to  the  black  spot  on  tho  side  of  Jor- 
danflhty  and  as  the  head  of  the  '  War-Mouth  '  is  so  much  larger  it  is  situated  not  much  farther 
back  than  in  Jortlanella.  It  is  possible  that  through  this  likeness  some  fishes  that  feed  on  min- 
nows can  be  cheated  to  believe  that  they  have  a  war-mouth  that  is  less  delicious  and  maybe  can 
defeud  itself  with  mouth  aud  spines  before  their  eyes,  instead  of  a  harmless  miunow."  (Einar 
Lonnberg,  I.  c,  115,  1894.) 


Blanco  above  the  cataract*.     (Woolman.)     {MmnWh,  l» 


H.i.K-1..  t.- . «fac,  Kturhai  nmm  -n,(.i.r  Ai-I  wi— .  win,  ten,  IK 
310.  GAMBUS1A,  I'oej. 
(GfAJAComw.) 

IMw,  roil,  M.n.i.ruu.  I.  IK,    IftYi,  lf«-l*U 

Ik-ly  fli»lrral*lr  elunieal*.  W..minK  deep  In  the  Mtalt  ftiili.  Mewll 
moderate,  lar|fr  than  if.  Parti*,  the  lower  jaw  project  rag.  tbe  he*,  —JJ 
Joined ;  hath  jaw*  with  u  hand  ..1'  pnimed  i«-th  which  are  sol  mi»Ui: 
•limit  mil  prmluiW.  V.y—  normal,  nnt  divided.  Scales  Utr*  liill  »aw 
inKS  not  restricted.      I)or-al   ami    mini   I'm*  both   rather  iborl  and  •eaaU, 
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the  anal  more  or  leas  in  advanoe  of  the  dorsal ;  anal  fin  of  the  male  muoh 
advanoed  and  modified  into  a  long  intromittent  organ,  which  is  about  as 
long  as  head.  Intestinal  canal  short.  Branohiostegals  6.  Vertebra 
about  33.  Small  viviparous  fishes  inhabiting  the  swamps,  springs ,  and 
ponds  of  Mexico,  Cuba,  and  the  Southern  States,  swimming  near  the  sur- 
face and  feeding  chiefly  on  insects  or  small  Crustacea.  The  males  are 
slenderer  than  the  females  and  very  muoh  smaller;  oompared  with  the 
females,  the  males  are  very  rare,  and  not  often  collected.  ("The  name 
owes  its  etymology  to  the  provincial  Cuban  word  Gambusino,  which  sig- 
nifies '  nothing,'  with  the  idea  of  a  joke  or  farce.  Thus  one  says  '  to  fish 
for  Gajnbutrinos'  when  one  catches  nothing/'    Poey.) 

a.  Scales  rather  small,  about  36  in  a  lengthwise  series;  dorsal  rajs  10;  anal  11;  head  4%  in 
length;  depth  3%;  back  and  dorsal  fin  with  a  series  of  black  dots.  punctata,  997. 

a*.  Scales  large,  26  to  32  in  a  lengthwise  series. 

b.  Anal  rays  11;  dorsal  rajs  9;  scales  30;  head  4  in  length;  depth  3%;  bodj  and  fins  with 
black  dots;  a  black  band  below  eje.  pukcticulata,  998. 

bb.  Anal  rajs  7  to  10,  usually  9. 

e.  Bodj  withont  dark  cross  bands. 

d.  Body  without  dark  lateral  band  or  with  merelj  a  faint,  narrow,  dark  lateral 

streak;  general  color  olivaceous,  dotted. 

e.  Origin  of  dorsal  fin  ovor  origin  of  anal  (in  male);  scales  large,  26.    D.  8; 

A.  8;  color  nearly  plain.  infans,  999. 

•e.  Origin  of  dorsal  fin  in  the  female  about  over  middle  of  anal;  bodj  usuallj 

dotted  above,  and  with  a  faint  dark  line  along  sides,  sometimes  plain 
olivaceous;  usuallj  a  jet-black  blotch  below  eye,  this  sometimes  obso- 
lete; dorsal  and  caudal  usuallj  with  cross  series  of  dots;  gravid  female 
with  a  black  blotch  on  side,  the  black  interstructures  showing  through 
the  silvery  peritoneum. 
/.  Bodj  moderately  stout,  the  depth  3%  to  4  in  length;  deepest  in  adult 
females;  back  not  much  elevated;    head  moderate,  3%  to  4  in 
length;  dorsal  rays  8  or  9,  (rarely  6  or  7);  anal  rays  8  to  10;  scales 
30  to  32.  affinis,  1000. 

ff.  Body  very  robust,  the  depth  3  to  3?£  in  length;  back  much  elevated; 

head  large,  3  to  3%  in  length ;  dorsal  rays  8;  anal  9;  scales  about 
30;  sides  of  belly  auteriorly  with  many  dark  point*,  these  some- 
times forming  an  indistinct  band  from  gill  opening  to  ventrals. 

NOB1UK,  1001. 
ee.  Origin  of  dorsal  fin  in  the  female  over  last  ray  of  anal;  olivaceous,  with 
brown  dots  along  series  of  scale*;  dorsal  and  caudal  with  series  of 
dark  dots;  middle  of  anal  blackish.     D.  8;  A.  10;  scales  29-8;  head 
3%  in  length;  depth  3}^.  NiCAnAOVEXsnt,  1002. 

dd.  Body  with  a  dark  band  from  upper  edge  of  gill  ojtening  to  caudal;  anal  pro- 
cess beut  in  male. 
«/.  Insertion  of  dorsal  not  far  behind  that  of  anal.     D.  8;  A.  8  or  9;  scales  29-7 
head 4  in  length;  depth  al>out  3%.  gracilis,  1003. 

cc.  B«*ly  with  more  or  less  distinct  durk  cross  oands,  sometimes  replaced  by  a  series 
of  dots;  a  black  spot  iu  both  sexes  on  middle  of  base  of  anal;  fins  dotted. 
I>.  S  or  9;  A.  10;  scales  28-7;  head  3J.J  to  3^';  depth  3'^  to  4.     KPiscori,  1004. 
ccc.  Body  Mu<k,  marbled  with  y«>How;   depth  equal  to  length  of  head,  5  in  total 

length  with  caudal;  insertion  of  dorsal  behind  middle  of  total  length. 

1'ICTIKATA,  1005. 

997.  (UMBUSIA  PUNCTATA,  Poey. 

(GUAJACON.) 

Head 4^;  depth  33 ;  eye  3.     B.  6;  D.  10;  A.  11;  V.  6;  scales 35;  vertebrae 
13-(-20.      Lower   jaw   projecting    beyond    upper.      Eye  half   width  of 


HMd4);  depih  (|.  D.  8;  A.  ft;  mki  96.  Body  a  lender.  Firm  np 
of  ilorml  midway  between  mioat  and  end  of  caudal,  or  midway  tilwiM 
the  posterior  margin  uf  opercle  ami  end  of  Kales ;  taaorttoa  of  aaal 
almost  directly  Wnealh  first  run  of  ilorul:  ban  of  dorm]  lery  afcail. 
■lightly  mure  linn  length  uf  orbit;  diameter  of  orbit  a  Mill*  pin 
than  length  uf  1110111,  about  .'t  in  bead;  modified  mil  of  malee  ab»al  li 
times  length  „f  liesd.  or  about  oijunl  tu  the  distance  from  lumx*  s/ 
dursal  tu  end  uf  scales :  vi-urrel  fin  nhurt.  nut  reaching  rent  Bart 
light  olive  green;  but  few  wales  with  dark  edge*  or  other  marfciag 
except  a  very  narrow  hair  line  along  (he  middle  of  the  caudal  pWaarle 
from  the  dunal  In  end  uf  era)™,  and  another  line  of  aboat  equal  W*gte 
and  breadth,  hnt  mure  distinct,  n  hiih  ri  tends  along  I  be  lower  eelge  of 
the  caudal  peduncle  frum  the  last  ray.  uf  anal  In  the  caudal  da :  tweef- 
ation  uf  lypee  very  [ale,  probably  a  reaull  of  life  in  muddy  wale* 
Length  i{  incli.—  I(u.  Lerain,  at-mt  Salamanca,  Mexico;  only  male 
specimen  a  known,      i  i-fann,  infant,  frum  the  umall  aire.) 

Salamanca.  Me.ito       T.|-.K"   l.v.Tn     r.  II   w.-~uaan  *•'•.■  ) 

IOOO.  (.tlHISIt   ttMMI    Kslnl  *  UUwai 

(T   r  Mix-    -   i 

Head  31  tu  1 ;   depth   M  tu   4.     I>.  T   In   1<:   A.  K  tu   10;   scale-   »   la.   30, 

naaally  3ii-n  to  \".      IWy  rather  plump,  large  specimens    becoming   deep 

Head  moderate,  very    broad   and    much    decreased:   teeth   Ik   broad   nlii- 

fonn  bands;  eye  moderate,  It  tu  It  in  interorbital  width,  S  to  3+  la  head. 
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Intestinal  canal  as  long  as  body.  Dorsal  small,  far  back;  distance  from 
its  insertion  to  caudal  half  that  to  snout,  its  first  ray  about  over  middle 
of  anal ;  anal  larger  and  higher  than  dorsal.  Light  olive,  each  scale 
edged  with  darker ;  a  very  narrow  dark  streak  along  sides ;  top  of  head 
dusky ;  a  more  or  less  distinct  triangular  bluish-black  bar  below  eye ; 
sides  and  belly  anteriorly  dusky  with  dark  dots ;  a  black  blotch  on  each 
side  of  belly,  caused  by  the  black  internal  organs  showing  through  the 
skin ;  young  specimens  often  uniform  yellowish ;  fins  dusky ;  the  caudal 
usually  with  cross  series  of  dots.  Length  \\  to  2  inches.  Males  very 
scarce,*  and  very  small,  about  \  to  1  inch  long,  the  anal  process  as  long 
as  head.  The  ordinary  form,  to  which  the  name  patruelis  has  been  given, 
has  usually  8  dorsal  rays,  a  dark  suborbital  bar,  and  the  fins  more  or  less 
speckled.  Some  specimens  from  Texas  have  fewer  spots,  the  body  and 
fins  nearly  plain,  and  the  dorsal  rays  6  or  7.  These  differences  are  proba- 
bly of  little  value.  If,  however,  the  distinction  holds  good,  the  common 
form  (Delaware  to  Texas)  should  stand  as  subspecies  patruelis }  the  name 
affinU  having  priority  ;  the  names  holbrooki,  melanops,  and  atrilatua  being 
synonyms  of  patruelis.  Marshes  and  lagoons  of  the  South  Atlantic  and 
Gulf  coasts,  Delaware  to  Mexico,  and  north  to  southern  Illinois,  in  brack- 
ish or  fresh  water;  excessively  common  southward,  usually  in  clear 
water,  but  in  sluggish  rather  than  running  streams.  The  young  are  pro- 
duced in  summer,  when  about  \  of  an  inch  long.t  (affinis,  related,  to  O. 
holbrooki.) 

IlcUrnnilria  ajlnu,l  Baibd  &  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1853,  390,   Rio   Medina  and 

Rio  Salado,  Texas.    (Coll.  Clark.) 
Hetertmdriapaimeli*,  Baird  &  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1853,  390,  Rio  Sabinal,  Rio 

Nuecea,  and  Elm  Creek,  Texas.     (Coll.  Clark.) 
UeUramiria  holbrooki^  Agassiz,  MS.,  1KM,  Charleston,  South  Carolina. 
Gambuna  holbrooki,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1859,  til,  Palatka,  Florida;  (JCntiier, 

Cat.,  vi,  334,  1806. 
Gambuna  rpecuna,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1859,  121,  Rio  San  Diego,  New  Leon, 

Mexico  ;  said  to  have  fin  ray*  in  small  number;  not  couutod  in  description. 


•Of  69  examples  from  the  lower  Potomac  examined  by  Dr.  Hugh  M.  Smith,  08  were  females. 
The  stomach  of  one  specimen  contained  algu1,  diatoms,  and  fragment*  of  a  mosquito. 

f  "  Mr.  A.  A.  Duly  has  informed  mo  that  he  huts  witnessed  the  art  of  copulation  and  tho  birth 
of  the  young  of  Gnmbutia.  In  coitus  the  male'*  head  is  turned  in  the  direction  of  the  tail  of  tho 
female,  the  prolonged  anal  fin  seeming  to  1m  thrust  into  tho  external  owning  of  the  ovarian 
duct  or  genital  pore  of  the  female,  which  lies  just  in  advance  of  the  anal  fin.  The  young,  when 
born,  are  stated  by  Mr.  Duly  to  be  about  %  of  an  inch  iu  length,  and  to  lio  expelled  in  a  single 
mass,  consisting  of  8  to  11  young  fishes  at  a  single  effort.  This  ma.*s,  as  soon  as  it  escajies,  is 
seen  to  be  composed  of  the  infant  <lambu*ia$,  which  at  ouco  separate  and  swim  awav.  No  mem- 
branes seemed  to  be  expelled  together  with  the  ma**  of  y  oiinsr,  so  that  it  is  probable  that  in  this 
species,  as  in  Anabb-p*  and  the  EuibUitocuiif,  the  f«i*tuses  rupture  the  follicles  in  h  hich  they  were 
dereloiied  a  short  time  before  birth.  I  Kay  a  short  time  before  birth,  because  our  observations 
indicate  that,  unlike  Atmblepn  and  Mu-mmetru*,  the  development  of  G<imlm»ia  is  essentially  com- 
pleted within  the  follicles,  and  no  yelk  sac  remains  Outwardly  visible  when  the  young  are  set 
free.  My  informant  also  tells  me  that  the  parent  fishes  devoured  their  young  as  soon  as  they 
were  born  if  they  were  not  serrated,  by  transferring  one  or  the  other  at  once  to  another 
aquarium.  Fright  seemed  to  hasten  or  precipitate  the  jiarturition,  which  Mr.  Duly  tells  me 
actually  took  place  under  t>uch  circumstance.  He  ali-o  noticed  that  more  than  one  brood 
seemed  to  be  produced  by  the  Kiiue  parent  consecutively  and  duriug  the  same  season,  and  he 
has  reason  to  think  that  more  may  have  been  produced,  us  bis  observations  only  extended  oyer 
the  latter  part  of  summer  with  adults  brought  from  Cherrystone,  in  August  and  September, 
which  ho  kept  in  aquaria  iu  tho  National  Museum.1'  (Ryder,  Proc.  U.  S.  Nat.  31  us.,  1886, 
155.) 

\  Gambntia  affiui*  (Raird  &  Gikakp):  Body  moderately  stout.  Dorsal  and  anal  fins  similar  in 
size  and  shape,  the  latter  not  much  advauced.  Coloration  plain;  dorsal  and  caudal  dotted  with 
black.    Head  4;  depth  3f.    D.  6;  A.  8.— Girard. 


oar  specimen!  collected  by  Woalnwn  In  Chlbaahne  FUtst  Md  p 

lag  ftamburia  trnilit.    A  very  doubtful  ■peciea.ootapaeed  probiWy  vf  *i*t- 

grown  eiBrnjilcH  uf  iV.iin  &■■..!  affimU.     {nobilii,  noble. ) 


Sprint.  Rio  Grande  Del  Norlt      [O.H   C 
1>.  t;  A.  !'•:  >l»  I..*-.     (11.11.  Juliii  P„ll..j 


too:.  liiHBiiu  xirtittitnim, aBkita*. 

Ilrad  :<i  ;  depth   HI.      II.  X:     A.    Hi;     »-air.  KM*.       Snout    broad.   m%- 
■nwtuUte,  the  l-w.-r  jaw  proj.-cting  1*v..ii.l  upper.      Kye»  little marelkaa 


rb~k«.il.'.rj.  a- „-..!.„, I,.  V."  I       It- 1.  ■i''i.t.'"lirKl(>1.  II   :■  A    >,«alai> 


'■'■'""•  "-~£sg 
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length  of  snoot,  3  in  head,  and  £  width  of  interorbital  space.  In  the 
female  the  origin  of  the  dorsal  is  somewhat  nearer  tip  of  caudal  than 
tip  of  snoot,  opposite  last  ray  of  anal ;  pectorals  not  qoite  reaching 
aa  far  backward  as  the  ventrals,  which  terminate  immediately  in  front 
of  anal ;  free  portion  of  tail  rather  short ;  length  of  base  of  anal  abont 
half  its  distance  from  candal.  Brownish  olive  above,  sometimes  with  a 
series  of  black  dots  along  the  rows  of  scales;  dorsal  and  candal  fins 
crossed  by  series  of  black  dots ;  middle  of  anal  blackish.  Lakes  of 
Nicaragua.    (G  tint  her.) 

Oambuna  nicanxguenns,  GCntiier,  Gat.,  vi,  336,  1866,  lakes  of  Nicaragua.     (Coll.  Capt.  Dow.) 

1008.  GAMBU8IA  GRACILIS,  Heckel. 

Head  4 ;  depth  3f  to  4,  deepest  in  female.  D.  8 ;  A.  8  or  9 ;  V.  6;  scales 29-7. 
Origin  of  dorsal  fin  nearly  in  middle  of  total  length,  bat  little  behind  that 
of  anal  fin  in  the  female ;  anal  process  of  male  nearly  twice  as  long  as 
head,  its  extremity  bent ;  pectorals  reaching  beyond  root  of  ventrals ; 
anal  fin  short  in  the  female,  the  length  of  its  base  being  at  least  i  of  its 
distance  from  the  candal.  A  dark  band  runs  from  the  upper  end  of  the 
gill  opening  to  the  caudal.  (Heckel.)  Orizaba,  Mexico,  (gracilis, 
slender.) 

Xipkophorns  gracilis,  Heckel,  SltzgctxT.  Akad.  Win.  Wien,  i,  300,  1848,  Orizaba,  Mexico. 
Gmmbmia  grarilU,  GCnther,  Cat.,  vi,  336,  18G6;  Jordan  &  Gilbert,  8ynop»i»,  346, 1883. 

1004.  GAHBU8IA  EPI8C0PI,  Steindacbner. 

Head  3i  to  3} ;  depth ,  male,  4 ;  female,  3g  to  3f ;  eye  3  in  head.  D.  8  or  9 ; 
A.  10 ;  scales  28-7.  Body  elongate,  the  males  slenderest ;  interorbital 
width  2 ;  snout  broad,  depressed,  the  lower  jaw  prominent;  outer  teeth 
a  little  stronger;  insertion  of  dorsal  in  female  about  in  middle  of  length ; 
pectoral  reaching  ventral ;  anal  longer  than  head  in  males.  Body  in  both 
sexes  with  numerous  dark  cross  bands,  which  posteriorly  reach  the  belly, 
but  which  are  wanting  before  the  dorsal  in  the  females ;  sometimes  a  row 
of  dark  spots  from  pectoral  to  caudal ;  bands  sometimes  faint,  replaced 
by  a  dark  blotch  on  middle  of  sides  below  front  of  dorsal;  edges  of  scales 
with  dark  dots  ;  usually  a  black  blotch  on  middle  of  base  of  anal ;  rows 
of  dark  spots  usually  present  on  dorsal  and  anal.  Length  1}  inches. 
Ditches  on  the  isthmus  of  Panama,  at  Obispo  Station,  (hence  the  name 
Obispo  =  Epixcopus  —  bishop.) 
Gtrmbntia  epiicojti,  Stkindaciineb,  Ichth.  Bcitrtige,  vi,  9,  1878,  Obispo,  near  Panama. 

1006.  GAMBI'SIA  PI<  Tl'BATA,  Puey. 

A  male  specimen  imperfectly  described.  Depth  equal  to  length  of 
head,  about  5  times  in  total  length  with  candal ;  eye  occupying  second 
third  of  head.  Dorsal  beginning  a  little  before  middle  of  length;  anal 
much  farther  forward,  its  longest  rays  £  length  of  body ;  ventrals  very 
small;  caudal  rounded;  whole  body  black,  marbled  with  yellow;  golden 
in  life.  Iris  silvery,  with  a  dark  lengthwise  baud.  Length  I?  inches. 
Cuba.  (Poey);  not  seen  by  us.  (picturatu*,  pictured.) 
Qamtmria picturcda,  Poei,  Syuuj^H,  410,  1808,  San  Diego  de  loa  Banoa,  Cuba. 


312.  ANABLEPS  (Artedi)  Bloob. 
(FoCK-kvKi'  FlSMEB.) 

Body  elongate,  depreaaed  anteriorly  and  oonipreaaed  poatariorly.  IM 
broad  and  deprnwed,  with  the  Hupraorliilal  part  »e,rjr  much  raised.  CWA 
of  mouth  horizontal,  uf  moderate  width,  the  mandible  being  abort, 
bavin*,',  however,  it*  lione*  firmly  united ;  upper  jaw  protractile.  Bath 
Jawa  armed  with  a  l.am!  uf  villiform  teeth,  tboee  of  I  ha  ««W  Hna 
ItridK  taiK<-il  anil  nonir*  Imt  movable.  'I  Ik1  intaguraanta  of  tbeeye  ai* 
divided  iiit"  an  npjier  and  loner  portion  liy  a  d»rk  colon-d  Ituaimi 
tMUid  of  the  eunjuiirliva :  »U>  the  pupil  ii  incompletely  dividod  late  1 
by  a  fair  uf  lulm  projecting  from  each  aide  uf  tbe  iria.  Na«l  opoaiae. 
produced  tilt"  a  abort  luliulr  depending  from  earh  tide  of  the  mo*  la 
Scale*  rather  nmall or  uf  moderate  Rile.  Ihirut  and  anal  floa  abort.  IW 
former  behind  the  latt.r  :  anal  fin  uf  male  modified  Into  a  thick  u4 
long  araly  corneal  oryim  villi  an  orifice  at  it*  eilremilj.  IntaaiiaaJ 
tract  but  little  convoluted.  tiill  memhrnuea  uf  bulb  ■idea  united  U* 
a  abort  distance,  and  not  attached  In  the  lathmai.  Vertebra-  about  14 
Freab  walcra  of  South  America,  one  aperiea  ranging  northward  to  aoata 
era  Mexico :  extraordinary  u-h.--.  i«  training  at  the  aurface  of  the  wale* 
and  feeding  on  iiiaerti.  the  eye  divided  by  a  huriroutal  partition  ialo  a 
lower  |«niuii  fur  water  oae,  and  a  portion  for  laalng  in  laa  ail. 
(aea.jjjiu,  to  look  upward. ) 
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1007.  AHABLEP8  DOTH.  Gill. 

Head  4.  D.  9;  A.  10;  scales  66  to  70,  49  before  dorsal.  Vertebra 
24 -f22.  Flat  portion  of  interorbital  space  as  broad  as  a  scale.  Back 
and  sides  of  the  body  blackish  brown,  with  a  well-defined,  broad,  golden 
band  along  sides  from  the  axil  of  the  pectoral  to  the  base  of  the  candal ; 
fins  pale.  Waters  of  Central  America,  from  Chiapas  to  the  Isthmus  of 
Panama.  ( Gun t her.)  (Named  for  Captain  John  M.  Dow,  discoverer  of 
the  species  at  Panama.) 

AnaMep*  <kmi>  Gill,  Proc.  Ac.  Nat  8d.  Phi  la.,  1864,  4,  Panama;  GChthbb,  Cat,  vi,  338, 1866. 

3x3.  GOODEA,  Jordan. 

Gcodea,  Jordan,  Proc.  U.  8.  Nat  Mas.,  1879,  299,  (atripinnu). 

Form  of  Fundulus,  but  with  the  intestinal  canal  elongate,  the  dentary 
bones  loosely  joined,  and  the  teeth  slender,  movable,  tricuspid,  attached 
in  a  single  series  on  the  outer  edge  of  the  jaws,  not  closely  set,  a  band  of 
villiform  teeth  behind  them.  Fins  small,  the  dorsal  and  anal  similar,  the 
dorsal  slightly  in  advance  of  anal.  No  spines.  Scales  moderate.  Mud- 
eating,  the  intestinal  canal  elongate.  Anal  fin  in  male  probably  not 
modified  as  an  intromittent  organ.  Mexico.  (Named  for  Professor  George 
Brown  Goode,  director  of  the  United  States  National  Museum,  and  one 
of  the  most  scholarly  of  modern  writers  on  fishes. ) 

1008.  GOODEA  ATBIPINNI8,  Jordan. 

Head  4;  depth  4;  eye  3*.  D.  12;  A.  13;  scales  37  to  40-13.  Body  oblong, 
compressed,  the  back  nearly  straight,  the  oaudal  peduncle  deep.  Head 
short,  broad,  depressed.  Mouth  small.  Lower  jaw  projecting.  Teeth 
loosely  inserted,  not  close  together.  Eye  moderate,  directed  partly 
downward,  a  little  more  than  half  width  of  interorbital  space.  Hum- 
eral scale  somewhat  enlarged.  Fins  small ;  dorsal  slightly  in  advance 
of  anal;  caudal  small.  Intestinal  canal  elongate,  convolute,  (and 
filled  with  mud  in  the  types).  Bluish  above,  sides  nearly  plain;  a 
silvery  streak  along  each  row  of  scales ;  vertical  fins  chiefly  black, 
especially  on  the  distal  half.  Length  4  inches.  Guanajuato,  Mexico, 
from  a  salt  lake  in  a  volcanic  basin  ;  a  singular  little  fish,  differing  from 
all  the  other  herbivorous  Cyprinodonts  in  the  tricuspid  teeth,  and 
apparently,  also,  in  not  having  the  anal  fin  modified,  (ater,  black; 
pinna,  fin.) 

Goodta  atripinnit,  Jordan,  Proc.  U.  S.  Nat.  Mus.,  187 It,  299,  Leon  in  Guanajuato,  Mexico. 
(Type,  No.  23137.     Coll.  Prof.  Duges.)    Jordan  A  Gilbert,  Synopsis,  348,  1883. 

314.  PLATYPCECILUS,  Gunther. 

Ptaiypcecilu*,  Gf  ntiier,  Cat.,  vi,  350,  1800,  (maculattu). 

Small  fishes,  with  the  body  deep,  the  origin  of  the  anal  fin  distinctly 
behind  that  of  the  dorsal,  both  fins  being  short ;  otherwise  essentially  as 
in  Heterandria.     (n?turvgt  broad;  irotKi/.vc,  P«dlu9  =  Pwcilia.) 

a.  Body  deep,  the  depth  2*:,  in  length;  Bide  of  body  with  a  black  spot  maculattts,  1009. 

aa.  Body  moderately  elongate,  the  depth  3%  in  length;  chin  with  a  black  line;  dorsal  with  a 

black  blotch  at  base.  mkmtaus,  1010, 


of  Panama,      (dill):    Dot  mtD   by   Ha.      (am  la  fa.   bavlnj  ■ 
n-tr^ilm  —•i".  (iiu,  m-r.  Ar.  Xal  fr-l  l-t.il...  !•;».  i»  Idbau  ef  taui 
31$.  HETERANDRIA,  Aftaaaii. 

0™Ji™.  Pi.II,  Mrm-itH,  I,  HO,  Ub\ t  | vtilbn 

lio.lv  rathpr  «IpihW :  month  very  nmall,  tbi>  lower  Jaw  rrtj  aho 
bono*  nut  nniti-il :  inutit  abort :  hotb  jaws  with  a  nog\r  arnaa  of  mi 
movable,  pointed  in-lli :  ■calm  ralbrr  largti :  anal  fin  ann  or  1 
idvinrf  nf  dorsal,  iii  tlii'  mail-  iiiwlifipd  into  au  introaiiilrai  organ: 
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the  smallest  vertebrate  animals  known,  found  in  swamps  and  ditohes 
of  the  warmer  parts  of  America.  In  habits,  the  species  are  similar 
to  those  of  Gamburta,  and  some  of  them  strongly  resemble  the  latter 
genns.  The  small,  weak  month  and  feeble  dentition  will,  however, 
distinguish  the  species  of  Heterandria.  Mexico  and  the  southern  United 
States  to  Central  America  and  the  West  Indies.  (Irtpos,  different;  avfjp, 
male.) 

a.  Anal  rays  11;  inlet  SO  to  36. 

b.  Scales  iu  35  lengthwise  serias;  dorsal  rays  0;  a  round  black  spot  on  side  opposite  rent 

UNINOTATA,  1011. 

bb.  8cales  in  30  transverse  series;  dorsal  rays  9;  body  reticulated  with  brown,  and  with 
silvery  crossbars;  a  black  spot  at  posterior  base  of  dorsal.  metallica,  1012. 

•a.  Anal  rays  6  to  0;  dorsal  rays  7  or  8;  scales  24  to  28. 

c.  8ides  with  a  jet-black  lateral  streak,  crossed  by  6  or  8  black  vertical  bars;  bases  of  dor- 

sal, caudal,  and  anal  each  with  a  black  spot;  size  very  small.  Formosa,  1013. 

oc  Sides  without  distinct  black  crossbars  across  a  lateral  band. 

<f.  Sides  with  a  row  of  about  7  round  blackish  spots  of  the  size  of  the  eye,  along  middle 
of  side;  a  black  line  along  tail  above  and  below;  tail  with  faint  crews  bands. 

PLBUR08PILU8,  1014. 

dd.  Sides  with  a  rather  faint  dark  lateral  band. 

e.  Dorsal  with  a  black  blotch  on  its  posterior  rays;  a  dark  lino  along  tail  above 
and  below,  and  usually  silvery  crossbars  on  its  side;  2  or  3  irregular  reti- 
culated black  spots  above  lateral  band.  versicolor,  1015. 
ee.  Dorsal  without  dark  blotch,  the  fins  all  plain;  a  dark  line  along  lower  edge  of 
tail;  size  rather  large.                                                      occidentals,  1016. 

1011.  HETEBANDBIA  UNINOTATA  (Poey). 

Head  &i  to  6;  depth  5  in  total  length  (with  caudal).  B.  5;  D.  9;  A. 
11;  scales  35.  Eye  longer  than  the  snout,  3f  in  head.  Dorsal  fin 
of  female  inserted  at  middle  of  total  length ;  ventrals  reaching  the  vent. 
Anal  process  of  the  male  very  long,  equal  in  length  to  its  distance  from 
the  end  of  the  snout,  terminating  in  a  clasper.  Greenish  brown,  with  a 
large  round  spot  on  the  side,  opposite  the  vent.  Streams  of  Cuba. 
(Poey) ;  not  seen  by  us.    (uninotatus,  with  one  spot.) 

Ghmrdhnu  nninotattu,  Poet,  Memorias,  n,  309,  1861,  Rio  Tacotaco,  Cuba;  GCntueb,  Cat.,  vi, 
351,  1866. 

1012.  HETEBANDBIA  METALLICA  (Poey). 

Head  4|;  depth  4±.  B.  5;  D.  9;  A.  11;  V.  6;  scales  30;  vertebrae 
13  +  20.  Origin  of  dorsal  in  female  nearer  tip  of  caudal,  and  opposite 
third  or  fourth  anal  ray;  in  the  male  it  is  nearer  tip  of  snout.  Anal  pro- 
cess of  the  male  nearly  twice  as  long  as  head,  with  recurved  spines,  and 
a  clasper  at  its  extremity.  Pectoral  and  ventral  tins  short.  Free  portion 
of  the  tail  moderately  deep.  Greenish,  reticulated  with  brown,  with 
silvery  cross  bands;  a  black  spot  at  the  posterior  part  of  base  of  dorsal. 
(Poey.)    Streams  of  Cuba.     (mctaUicutt,  like  metal.) 

Oirardbtug  metallicut,  Poet,  Meinoriita,  i,  387,  pi.  31,  figs.  8-11,  185f»,  Cuba;  GCnthkr,  Cat.,  vi, 
351, 1866. 

1013.  HETEBANDBIA  FOBMOSA,  Agawiz. 

Head  3*  to  3f ;  depth  3f  to  4  ;  eye  3.  D.  7 ;  A.  6  to  9 ;  scales  24  to  28. 
Body  short,  slightly  compressed.    Snout  very  short,  about  f  eye.    Mouth 


•lid  conapicuoualy  behind  that  of  anal;  caudal  fln  large,  longer  tbaa 
head,  ■ublraiirate  behind:  free  portion  of  tail  »ms*li»i  rlon|[iu.  Uagia 
of  bane  uf  anal  i  of  it  it  diHtance  from  caudal;  pectoral  fin  not  qmia  a* 
long  aa  head  and  nut  extruding  no  far  backward  aa  the  ventral  la*. 
which  reach  cent ;  in  the  main  the  origin  of  clomal  ia  aomawbaj  imiw 
li|i  of  caudal  than  that  uf  mmut ;  the  anal  procma  qnilti  atnugbi.  aanrij 
twice  aa  long  aa  head,  and  ending  in  a  simple  tapering  point;  ranaal 
very  abort.  Keddi.li  olive :  a  aerie*  of  h'  or  7  round  blackiah  .pot*,  each 
about  tbe  ei«  of  the  eye.  along  the  middle  of  the  aide;  •  black  low 
along  the  lionc  of  tbe  anal  fill  mid  on  lower  and  upper  margin*  of  lb* 
tail:  caudal  fin  with  •  indiatinet  dark  croaa  hand*.  FecuaJea  I  iochaa 
long,  males  I.  lliiatenuila.  itiiinthrr.)  (  */t>pn> ,  aide:  milar .  epai,  > 
cj«^,i»».^...v.,..,..l  i.i  vriir..  i'.i  , . i.  im.  Ixsr.,  Lake  of  Docui.     (r*tl.  hitta, ) 

Id  11.  HKTrltiMHUi  vtkoiinuin  ououw). 
Head  31:  depth  :i).  IJ.  n;  A.  *:  V.  6:  acaka  VJ-9.  Eye  leaaja*  tbaa 
anout,  -'(  in  head,  ami  ]J  in  niterurl.ita]  apace,  which  ia  naaulj  fiat,  la 
the  female  the  origin  of  ilnrul  ia  nearer  lip  of  anoat  than  Up  of  caadal 
and  oppoaite  arntnd  ray  of  anal .  caudal  moderate , a* long aafcead.  iwauaaaw 
behind;  free  |M>rtion  of  tail  aoturwhitl  elougalo:  length  of  baae  of  aaal 
|  ita  diatante  frum  caudal ;  pectoral  abutter  than  head,  extending  an  an 
whai  beyond  rout  of  vent  rale,  which  reach  vent.  Keddlah  oltea  aba  aw, 
aometiniea  wilb  mdiatmct  ill  very  trueebare  on  tbe  aide  of  tbe  Uil;  aa 
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indistinct  dark  band  along  middle  of  side,  and.  above  it  2  or  3  reticu- 
lated black  spots,  their  number  and  situation  being  variable,  even  on 
the  two  sides  of  the  same  individual ;  a  black  lino  along  the  lower  and 
upper  margins  of  the  tail ;  a  blackish  blotch  on  the  posterior  rays  of  the 
dorsal  fin.  San  Domingo.  (Gunther.)  Known  from  2  females ;  not  seen 
by  us.    (versicolor ,  variegated.) 

Gtnardimts  rersieo/or,  GCntheb,  Cat.,  vi,  362,  1866,  San  Domingo.    (Coll.  Mr.  Cuming.) 

1016.  HETEBANDBIA  OCCIDENTALS,  Baird  A  Gtrmrd. 

Head  3i ;  depth  4  to  4i.  D.  7  or  8 ;  A.  9  or  10 ;  scales  29-8.  Body  deep, 
elevated  in  front  of  dorsal.  Insertion  of  dorsal  nearer  base  of  caudal 
than  tip  of  snout,  slightly  in  advance  of  anal.  Brownish  above,  dotted 
with  black ;  silvery  below,  with  a  black  lateral  stripe,  as  broad  as  eye, 
from  shoulder  to  caudal;  a  narrow  black  line  along  lower  margin  of 
tail;  fins  unicolor,  without  spot  or  blotch.  Length  2J  inches.  Gila 
Basin,  Arizona,  and  basins  of  Yaqui  and  Sonora  rivers,  Sonora ;  locally 
abundant  in  springs  and  ditches ;  our  specimens  sent  from  Tucson  by 
William  W.  Price  and  Herbert  Brown.  This  species  looks  like  a  Gambusia, 
but  has  a  much  smaller  mouth.  It  seems  nearer  allied  to  Pcecilia  than 
to  the  typical  species  of  Heterandria.    (occidentalism  western.) 

BSenmdria  occidental*,  Baird  &  Gibabd,  Proc.  Ac.  Nat.  Sci.  Phtla.,  1853, 390,  Rio  Santa  Crux, 

near  Tucson,  Arizona.    (Coll.  Clark.) 
Girardinu*  Mnoriauu,  Girakd,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1859, 120,  San  Bernardino  Creek, 

a  tributary  of  Rio  Yaqui,  in  Sonora;  GUnther,  Cat.,  yi,  355, 1866. 

occidental**,  GOnthek,  Cat.,  vi,  354, 1866;  Jordan  A  Gilbert,  Synopsis,  349,  1883. 


316.  LEBISTES,  De  Filippi. 

IrfMries,  De  Filippi,  Arch.  Zool.  Anal.,  etc.,  1,  1862,  69. 

Cleft  of  the  mouth  small,  with  the  lower  jaw  projecting  beyond  the 
upper;  both  jaws  with  a  narrow  band  of  very  small  teeth,  those  in  the 
outer  series  being  the  largest.  Scales  of  moderate  size.  Dorsal  and  anal 
fins  short;  anal  in  advance  of  the  dorsal,  with  the  second  and  third  rays 
muoh  thickened  and  elongate  in  both  sexes.  Second  ventral  longest, 
ending  in  a  hook  in  the  females.  Island  of  Barbadoes.  We  know  this 
genus  only  from  Dr.  Gtintber's  abridgment  of  Do  Filippi's  account.  With 
Dr.  Glint  her,*  we  doubt  the  correctness  of  the  sexual  characters  assigned. 
(?*piac,  a  small  fish,  from  Af/fyc,  a  kettle  ;  a  pot  fish.) 

1017.  LEBISTES  PtECILIODES,  Do  Filippi. 

D.  9 ;  A.  7;  V.  6 ;  scales  34-8.  Barbadoes.  Length  H  inches.  (Gunther.) 
(Pcecilia;  elAo<;,  likeness.) 

Lebittea poecMode*,  De  Filippi,  Arch.  Zool.  Anat.,  1, 1862,  69,  Barbadoes;  Gather,  Cat.,  vi,  356, 
1866. 


*"If  the  characters  assigned  to  this  very  doubtful  genus  are  correct,  it  differs  in  a  very 
extraordinary  manner  from  the  other  fish  of  this  family,  in  which  sexual  difference*  are 
observed.  From  nn  inspection  of  the  figure,  we  should  have  considered  the  specimen  to  be  » 
male;  but  Prof.  De  Filippi  says  distinctly  that  the  peculiar  anal  fin  is  found  in  the  female  as 
well  as  in  the  male."— Giinther. 

F.  N.  A. 45 


the  female  a  large  black  epot  on  poaterior  margin  of  tb*  •■  ;  cuU 
rarely  with  trace*  of  vertical  banria;  Iwlly  dirtj  allverj  L*ag-ta  1 
inclx'o;  male   H   incbea.      Putt  au  Prince,  Haiti,      i  Hilgeodorf .  .      iMw 

318.  PCECILIA,  Hloeh  &  Schneider. 


Body  oblong,  often  rutlier  deep:  mouth  null,  tranareraci,  villi   weak 
jaw-;   taetb  amall.  ill  narrow  hand*,  the  outer  aehea   in  each  jaw  beta( 

|inimiiient.  tin  botir*  inovalilr.      Scale*  large.      Dorsal  fin   rather  •s»-»l'.  ml 

advanced  and  modified  tutu  n  awoid-ahapeil  ml  rami! teat  organ.  Vprat- 
lira-  about  L'x.  Intratiiie  long.  Sperlea  mad -eating  and  WTiaaMwam 
Tula  iteiiua  differ*  from  \1»ii„.<.,«  only  in  the  smaller  aire  of  lb*  doraal. 
which  han  UHimlly  '.'  or  III  raya  and  >•>  nearly  oppoaite  the  anal  to  )■> 
female,  hut  Ih'IhiuI  11  in  the  male.  The  numeroua  apeciaa  inhabit  ih» 
Weal  Indira.  Me.li'n.  and  Smith  Arum.*      They  are  not  wall  knovn  u*. 

analytical  key  to  them  -11  the  ha*i*  "I"  -nr  present  knowledge,  cheats  at* 
them  may  prove  To  l.rlunj;  to  //. I rra ■drui .  and  otbera  la  Jmpmitia.  or  •■ 
uthrr  eroopn.  1  -■■i«i'/«r,  ■•  nrif-gated.  hnl  the  apeciea  are  dnller  la  cade* 
than  are  those  of  related  genera.  1 
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«.  Scales  rery  large,  0  to  25  Id  a  length  win  series;  coloration  plain;  dorsal  and  anal  dotted. 
6.  Dorsal  rays  7;  anal  rajs  7;  coloration  plain,  the  flns  dotted.  vivipaba,  1019. 

to.  Dorsal  rays  9;  anal  rays  8.  bitleri;  gilli,  1020;  1021. 

oo.  Scales  moderate,  28  to  32  in  a  lengthwise  series. 

c.  Base  of  caudal  with  a  black  ocellus.  pa  von  in  a,  1022, 

cc.  Base  of  caudal  without  distinct  black  ocellus. 

d.  Dorsal  and  anal  each  with  10  or  11  rays;  scales  30  to  82-10;  depth  3  to  3%  in 
length;  sides  with  2  rows  of  black  dots.  vittata,  1023. 

d<L  Dorsal  with  7  to  11  rays;  anal  rays  6  to  9. 

e.  Body  rather  robust,  the  depth  in  adult  more  than  %  the  length. 

MEXICAN  A;    THERM  A  LIS;    CHISOTENSIS;    PETEXENSI8;    BPHEKOPS; 
DOVII;  COrCHIANA;  BOVCARDi;  VAKDEPOLLi;  DOMINI- 

CEN8I8;  MELANOOA8TER;  8PILUBUR,  1024-1035. 

«e.  Body  rather  elongate,  the  depth  in  adult  not  more  than  %  the  length, 

elonoata;  PRE8IDI0NI8, 1036;  1037. 

1010.  PCEC1LIA  YIYIPARA,  Bloch  A  Schneider. 

Depth  3 j  B.  5;  D.  7;  A.  7;  scales  24;  vertebra  15+13.  Eye  3  in 
head,  or  2  in  interorbital  width.  Greenish,  each  scale  with  the  mar- 
gin brownish;  dorsal  fin  with  a  small  blackish  spot  in  the  middle; 
caudal  with  a  black  spot  near  the  base  of  tbe  upper  and  lower  rays. 
Brazil;  Guiana;  Martinique.  (U  tint  her);  not  seen  by  us;  a  species  long 
known,  but  never  well  described,  (viviparux,  bringing  forth  living 
young.) 

PucOia  vivipara,  Bloch  A  Schneider,*  8y*t.  Ichthyol.,  452,  pi.  86,  fig.  2,  1801,  Surinam;  GCn- 

THER,  Cat,  ti,  345,  1866. 
haeeUia  turinamenMU,  Valenciennes,  Humboldt  Observ.  Zool.,  n,  168,  1817,  Surinam. 
PmeQia  9ckm*ideri,  Cuvier  &  Valenciennes,  Hist.  Nat.  Pui.*s.,  xvm,  135,  1846,  Surinam. 

1020.  PCECILIA  BITLERI.  Jordan. 

Head  3i  to  3|;  depth  2f  (adult)  to  3i  (young).  D.9;  A.  6 to 8;  scales 24  to 
26-9.  Origin  of  dorsal  mid  way  between  base  of  caudal  and  front  of  eye,  and 
over  tenth  scale  of  lateral  line ;  fins  moderate,  longest  ray  of  dorsal 
about  as  long  as  head  without  snout;  caudal  scaly  at  base;  caudal 
peduncle  compressed  and  deep.  Color  uniform  olive,  the  young  with 
faint,  dark  cross  shades;  caudal  with  a  few  black  spots;  dorsal  with 
numerous  round,  black  spots  in  both  sexes.  Allied  to  Facilia  dovii,  but 
with  deeper  body  and  larger  scales.     Length  of  adult  2  inches. 

Fresh  specimens  recently  obtained  by  the  Hopkins  Expedition  from  the 
Rio  Presidio  are  described  as  follows:  Head  34;  depth  3}.  D.  9;  A.  6; 
scales  26-9.  Eye  equal  to  snout,  3  in  head;  interorbital  width  2.  Pecto- 
ral 1£  in  head  ;  caudal  1  in  head ;  longest  dorsal  ray  in  males  1£  in  head, 
in  females  1$.  Body  deep  and  compressed,  the  form  as  in  Adinia,  the 
straight  anterior  profile  rising  considerably  to  front  of  dorsal.  Dorsal 
small,  even  in  the  male,  inserted  over  or  somewhat  before  anal,  much 
behind  anal  in  female.  Teeth  in  two  series,  well  separated,  the  inner  series 
smaller  and  more  close-set,  not  trifid;  caudal  peduncle  very  deep,  the  fin 
broad.  Males  larger  than  females,  equally  numerous,  and  with  higher  fins, 
as  in  Mollieneaia.      Color  of  males  green,  with  a  pale-blue  spot  on  each 


*  In  the  figure  of  Bloch  &  Schneider  tho  body  is  represented  as  marked  by  broad  crow  bands 
of  dark  brown. 


whit* 

Mid  acalea  un  described.     (paronfirii»,  like  a  peacock.) 

IMS.  MKlUt   llTTITi,  iiiivh~». 

Head  4;  depth  3*.  t).  10  or  II;  A.  ID  or  II;  acalea  30-IU;  <rruk> 
13  +  10.  Bye  1onBer  than  snout.  3  in  hra.1  Origin  of  dorsal  rww 
occiput  tlian  rout  of  caudal,  and.  in  the  female,  in  adranr.  of  thai  ef 
anal.  Dunal  anil  anal  of  minlcralc  size ;  in  the  male  the  Dn|m  of  iaa 
anal  i»  much  nearer  Co  end  iff  annul  than  root  of  caudal  and  fcnlaai 
rxtrrniity  nf  |iifintal,  ita  toligeni  ra.v  prut  ideal  wilb  an  adipma  apaaal 
appendage  :  lail  moderately  clougatf,  ila  leiiet  depth  being  not  tnach  La 
lhaii  l lie  length  of  the  Iteail.  Tarn  writ-*  of  black  doi*  along  Mcb  aide  af 
the  hvdy  :  doraal  and  caudal  with  irregular  Mack  apots.     Cub*,      i  rW*.! 

IW-  "-".  '•""»''  '"  "■■'■'■  ■!-'■  ***'■   "■■'   Sat.i'ala.Uafca.lia.al   VHU« 


Cuba,  lif  .i..«...  .r. , . 

'"'v,',** 



inn 

.  |>tM  III  I    H 

KXIHS1 

I.  UlabbH 

Head  4;  depth  31:  c 
hiad.  and   half  width 

ye  ni  adult 
,.f  mteiorlii 

or  >|Ulte  equal   to  rami,  3|   n 
e;  larger  .nyuung.     O.  10:  X. 
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9 ;  scales  28-0  or  10.  Origin  of  dorsal  midway  between  root  of  caudal 
and  occiput,  over  twelfth  scale  of  the  lateral  series.  Origin  of  dorsal 
slightly  in  advance  of  that  of  anal ;  dorsal  fin  rather  small ;  anal  very 
small ;  basal  half  of  the  caudal  scaly.  Tail  compressed,  high,  its  least 
depth  being  equal  to,  or  rather  more  than,  length  of  bead  without  snout. 
Eight  longitudinal  series  of  scales  on  each  side  of  the  tail.  Brownish 
green ;  each  scale  of  the  4  middle  series  of  the  trunk  with  a  small  central 
black  spot;  dorsal  with  numerous  round  blackish  spots;  caudal  with  an 
indistinct  whitish  cross-band  near  its  hind  margin.  Males  compara- 
tively scarce;  they  want  the  black  spots  on  the  sides,  and  have  the  anal 
fin  transformed  into  an  intromit  tent  organ.  Southern  Mexico  and  Cen- 
tral America;  Chiapas,  Duefias,  Vera  Paz,  and  Amatitlan.    (Giinther.) 

P*ciHa  mexiccma^  Stkindachner,  Sitzber.  Akad.  Wing.  Wieu,  1663,  178,  Southern  Mexico; 
GOhthbb,  Cat,  vi,  340,  1866. 

1025.  PCECILIA  THERMALIS,  Stelndacbner. 

Head  31 ;  depth  3f .  D.  9  or  10 ;  A.  8  or  9 ;  scales  30-9.  Width  of 
interorbital  space  equal  to  distance  between  front  margin  of  orbit  and 
gill  opening;  the  eye  a  little  longer  than  snout,  3}  in  head,  a  little  more 
than  half  the  interorbital  space.  Origin  of  dorsal  midway  between 
root  of  caudal  and  occiput,  over  twelfth  scale  of  the  lateral  series  ;  ori- 
gin of  anal  opposite  third  ray  of  dorsal  in  the  female ;  dorsal  fin  of 
moderate  size;  anal  small;  caudal  scaly  at  the  base  only.  Tail  com- 
pressed, moderately  elongate,  its  least  depth  being  somewhat  less  than 
the  length  of  the  head  without  snout.  Seven  longitudinal  series  of 
scales  on  each  side  of  the  tail.  Greenish;  a  faint  darker  streak  along 
each  series  of  scales;  frequently  a  round  blackish  spot  in  the  middle  of 
the  side  in  females.  Male  with  the  dorsal  fin  elevated,  and  the  longest 
ray  at  least  as  long  as  the  head  without  snout;  this  tin  ornamented 
with  large,  ovate  black  spots,  occupying  the  lower  half  of  the  fin,  and 
sometimes  confluent  into  one  large  patch.  Anal  lin  modified  into  an  intro- 
mittent  organ,  and  advanced  to  between  the  ventrals  and  in  front  of  the 
dorsal.  Tail  strongly  comp reused,  and  comparatively  rather  higher  than 
in  the  female.  Interradial  membrane  of  the  caudal  fin  with  oblong  black 
spots,  nothing  of  which  is  visible  in  the  female.  Warm  springs  in  Central 
America.     (Giinther.)     (thcrmali*,  pertaining  to  heat.) 

Pkrcilia  tkermali*,  Steindaciiner,  Sitzber.  Akad.  Witt.  Wieu,  1863,  18],  warm  springs  in  Cen- 
tral America;  GCntheh,  Cat.,  vi,  341,  1866. 

Gambusia*  modctta,  Tboscuel,  M  tiller's  Re  is©  in  Mexico,  m,  C3f),  18G>r>,  Mexico;  no  locality 
given. 

102«.  PCECILIA  CIIISOYENSIS,  Glluthcr. 

Head  4$;  depth  3J.  Kyo  equal  to  snout,  3£  in  head,  and  more  than 
half  width  of  interorbital  space*.  1).  9  or  10;  scales  29-9.  Free  portion 
of  tail  elevated,  its  least  depth  *  its  own  length,  and  more  than  length 
of  head   without    snout.      Origin    of   dorsal    fin    nearer    occiput    than 


•  dimbwut  minkfitn  :  I>.  10;  A.  9;  V.  16.  Length  of  type  (nialo)  P4'  inched;  depth  V/i  in  total 
)i)Kth;  dorsal  ih<*<-rt<-<l  over  la.«t  ray*  <>f  anal,  as  high  at*  the  lody  below  it;  anal  equally  high; 
octoralff  reaching  ond  <>f  !«*•  «>f  anal;  caudal  rounded.     Brown,  with  irregular  dark  spots  on 


length 

back;  no  net-like  markings  formed  by  edges  of  scales. — Trotchel. 


length  of  the  heed.  Uroenub,  «twb  ecale  with  e,  black 
dorul  and  baaal  half  of  tbe  anal  irregularly  and  finely 
brown.     Length  6  incbM.     Lake  Peten.    (Uuntber.) 

iot-.  p«riLii  sf inon,  d.>kr  *  t.i  hiim. 
Head  31:  depth  3,  I).  9:  A.  8;  ™lw'2N-9.  Eye  equl  to  bmiI.  St  ■ 
head,  a  little  more  than  half  interorbital  width.  Origin  of  doraeJ  audwaj 
between  nn>t  <>f  rami  a  I  and  occiput,  o«er  thirteenth  acal*  of  lateral 
aerie*;  origin  of  anul  <i]i|H>site  l hat  of  doraal  (in  the  f— als  i  eW 
■al  of  moderate  site  anal  small;  ratidal  scaly  at  the  baa*  only.  Tail 
eompresard,  rather  high,  iu  least  depth  e-pial  to  length  of  bead  wiihawl 
•num.  Eijjbt  longitudinal  aerie*  of  Kale*  on  each  tide  or  ta*  tad. 
Greenish,  each  scale,  darker  at  tile  ha*e;  back  of  tbe  Uil  with  curr** 
irregular,  silk  pry  cruashani.  Male  witb  the  dorul  Bd  somewhat  eleiated, 
bat  tbe  longest  ray  Mainly  a.  lung  as  tbe  head  without  uml;  taw 
flu  is  ornamented  with  round,  Mark  sputa;  anal  fin  modifted  inia>  aa 
inlruniitleiit  uij;an.  Mid  udiatired  to  lielween  I  be  ventral*.  Tail  atr—glj 
OomprraJml,  and  comparatively  higher  than  in  tbe  female,  f— J«i  la 
with  nblouK  Mark  >i>«ts  mi  the  inirrradial  membrane  of  the  bud  half. 
with  a  broad,  whitish.  |H>steri«r  marjcinal  band,  and  narrow  black  edge 
Tbe  female   lias  the  dorsal   mily  s|HHIed  with    bUck.      Length  3   imU 

OOin,''  [leaked- fare,  i 

pjdHvtn.Mi'11111  a  v.uiuum  Hi  N.i  iv— ..  ttin.ua,  tat*,  vncm.ao 
laia.  Qu. ,  ti,  Ml,  Uti 
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1029.  PCECILIA  DOYII,  Glluther. 

Head  3g ;  depth  3|.  D.  9;  A.  8;  scales  26  to  29-9.  Width  of  interor- 
bital  space  rather  less  than  distance  between  front  margin  of  eye  and 
gill  opening.  Eye  somewhat  more  than  length  of  snout,  3i  in  head, 
and  rather  more  than  half  width  of  interorbital  space.  Origin  of 
dorsal  fin  midway  between  root  of  candal  and  occiput,  over  twelfth 
scale  of  lateral  series ;  origin  of  anal  opposite  the  second  or  third  ray  of 
the  dorsal  (in  the  female) ;  dorsal  fin  of  moderate  size ;  anal  small ; 
caudal  scaly  on  its  basal  third.  Tail  compressed,  rather  high,  its  least 
depth  equal  to  length  of  head  without  snout.  Seven  longitudinal  series 
of  scales  on  each  side  of  the  tail.  Uniform  brownish  green  on  the  head 
and  body ;  male  with  the  dorsal  fin  slightly  elevated,  but  the  longest 
ray  is  scarcely  as  long  as  the  head  without  snout;  this  fin  is  orna- 
mented with  small,  round,  black  spots.  Anal  fin  modified  into  an 
intromittent  organ,  and  advanced  to  between  the  ventrals  and  in 
front  of  the  dorsal.  Tail  strongly  compressed,  but  not  higher  than  in 
the  female.  Caudal  fin  with  minute  black  spots  on  the  interradial  mem- 
brane ;  back  of  tail  sometimes  with  indistinct,  narrow,  dark  crossbars. 
The  female  has  the  fins  colored  as  in  the  male.  Length  2\  inches.  Mexico 
and  Guatemala.    (Gunther.)    (Named  for  John  M.  Dow,  its  discoverer.) 

IhecUia  dorii,  GCntiibs,  Cat.,  vi,  344,  1866,  Lake  Nicaragua;  Lake  Amatitlan.    (Coll.  Dow.) 
Gambutiaplmmbea,*  Trosciiill,  iu  MUIler's  Beise  iu  Mexico,  m,  640,  1866,  Mexico,  no  locality. 

1080.  PCECILIA  COrCIIIANA  (Oirard). 

Head  5  in  total  with  caudal ;  eye  3  in  head.  D.  9 ;  A.  6.  Body  short, 
back  convex;  head  small;  scales  very  large.  Dorsal  longer  than  high, 
inserted  nearer  base  of  caudal  than  tip  of  snout;  anal  opposite  its  hinder 
portion;  pectorals  not  reaching  ventrals.  Brownish,  each  scale  with  a 
large  brown  spot;  an  obscure  black  lateral  band  ;  fins  plain,  except  the 
dorsal,  which  has  a  few  black  spots.  Known  from  females  only.  Rio 
San  Juan,  at  Cadareita  and  Monterey,  in  Nuevo  Leon.  (Girard.) 
(Named  for  Lieut.  D.  N.  Couch,  of  the  Mexican  Boundary  Survey.) 

Limia  couchuma,  Girabd,  Proc.  Ac.  Nat.  Sci.  Pbila.,  1850,  llf>,  Rio  San  Juan.     (Coll.  Couch). 

Poecilia  couchii,  GCnther,  Cat.,  vi,  347,  18C6. 

Poecilia  conchiana,  Jordan  &  Gilbert,  Synopsis,  318,  1883. 

1031.  PCECILIA  BOUCARDI,f  Steindachner. 

Head  3| ;  depth  3.  D.  9  or  10 ;  A.  9 ;  scales  27  or  28-9.  Eye  3jL  in  head, 
as  long  as  snout;  interorbital  width  1*  in  head.  Dorsal  iu  females 
inserted  an  eye's  diameter  nearer  base  of  caudal  than  opercle,  farther 


*  Gambmia  plumben:  I).  10;  A.  9;  P.  14.  Length  2'.^  inches.  Greatest  height  more  than 
length  of  head,  4'.5  iu  total  length,  Insertion  of  dontal  nearer  caudal  thau  tip  of  snout,  over 
tip  of  pectoral  and  end  of  anal,  -y^  depth  of  body  below  it;  anal  in  male  %  height  of  body. 
Brownish  plumbeous,  yellowish  below;  dorsal  and  caudal  with  many  dark  point*,  those  ou  cau- 
dal mostly  near  base. 

f  A  species  allied  to  f\  fowun/i  is  mentioned  as  follows  by  MUllcr  k  Troschel,  Steindaclmer, 
Monataber.  Akad.  \Vi-«.  Berl.,  1K44,  36: 

"  Moltne*iafa»ci<ttu,  Mf  llkk  &  Tkoschel:  D.  8;  A.  9;  mitdunkelu  Querbindeu.  Mexico."  For- 
tunatftly  the  name  Pvecilui  fatciala  is  preoccupied. 


IMta.  POTI  LI i  TIXBBPOLU  iirHnU,««  UU4>  tan 

Body  t1t*]MT,  thn  depth  31  in  length ;  anal  mora  ad  taneed  In  feanalaa, 

opposite  dorea.1  flu.     Doraal  aail  caudal  with  blac-k  Iiuh  ud  *p»u,  la* 

Color  otherwise  an  in  P.  nmdrjwJIi.     Length  2i  inches.     Street  a»t  nfiwW. 

(Van  Lidlhde  Jrade.) 

IMh m*H» «■*•«<•,  Vi.  !,■«■  h  Jhdc,  Now.  Ik.  Won  «— «....  UH.IWT. 
Aruba.  ant  of  IM  Lttward  laUBds.     (Coll  KmivK  <u  4.  rWli 

ioi».  paw  l  Lit  MM imfnunn,  own  a  Tii.ium, 
Head  1 :  depth  31.  D.  8;  A.  7  or  8;  scales  3S-S.  Origin  of  doraal  a 
little  nearer  root  uf  rau.lnl  (ban  to  occiput,  nearly  oppoail*  thai  ef 
anal;  .l.r-al  and  anal  Ana  small,  rounded.  Tail  of  ajocbnto  hcig-hi,  its 
least  depth  lees  than  leu|(th  of  bead  without  snout.  A  dark  Ha*  aloej 
(lie  middle  of  the  hack;  sometimes  irregular,  indistinct  blackish  apvto 
mi  the  hack:  caudal  uith  2  lic.br  brownish  c  rose- bands.  Han 
and  itarbaduea.      Known  from  female*  only.      (Cuather.) 

10(1.  rwil.lt  IKI .iSiNJ»«noa.<la»*-. 

Head  3|:  depth  31.     D.  H  ;  AM;  scales  »-*!.     Eje  of  fnll-grtr 

nw-na  eoniewhat  mora  than   length  of  snont,  3|  io   head,  and  ■ 

half   width  of  iulcrothital  apace.     Origin  of  doraal    midwa* 

root  of   caudal  and  occiput,  over  eleventh   aoala   of  the   Ulaaml 
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scarcely  in  advance  of  that  of  anal ;  dorsal  and  anal  fins  small ;  base  of 
the  caudal  scaly ;  tail  of  moderate  length,  its  least  depth  scarcely 
equal  to  length  of  head,  without  snout;  seven  longitudinal  series  of 
scales  on  each  side  of  the  tail.  Body  light  brownish,  a  silvery 
vertical  streak  on  each  Bcale.  A  small  blackish  spot  in  the  middle 
of  the  root  of  the  caudal ;  a  blackish  spot  across  the  base  of  the  three 
posterior  dorsal  rays;  the  prominent  belly  of  females  silvery  in  its 
anterior  half,  and  deep  black  in  its  posterior,  these  colors  being  sharply 
separated  from  each  other.  Locality  unknown,  perhaps  Jamaica.  (Gun- 
ther.)    (/i£Aaf,  black ;  yaarijp^  belly.) 

Pr-rflia  tneltmogaUer,  GCnthkr,  Gat,  vi,  345,  1866,  locality  unknown. 

10S5.  PCECILIA  8PILURU8,  GUnther. 

Head  4;  depth  34;  eye  longer  than  snout,  3  in  head,  and  $  width 
of  interorbital  space.  D.  7;  A.  8;  scales  26-9.  Width  of  interorbital 
space  a  little  less  than  distance  between  gill  opening  and  center  of  eye ; 
Origin  of  dorsal  midway  between  root  of  caudal  and  upper  end  of  gill 
opening,  over  thirteenth  scale  of  the  lateral  series ;  origin  of  anal  fin  dis- 
tinctly in  advance  of  that  of  dorsal  (in  female) ;  dorsal  and  anal  fins 
small;  base  of  the  caudal  fin  covered  with  scales.  Tail  of  moderate 
height,  its  least  depth  being  equal  to  the  length  of  the  head  (without 
snout).  Brownish  olive,  each  scale  darker  in  the  center ;  a  black  spot  on 
each  side  of  the  back  of  the  root  of  the  tail ;  dorsal  fin  with  a  few  blaok 
spots  along  the  middle.  Length  2\  inches.  Central  America.  Known 
from  one  female.    (Uunther.)    (onlXoc,  spot;  ovpd,  tail.) 

PoecGia  tpilurtu,  GCnther,  Oat.,  vi,  345,  1866,  Central  America. 

1086.  PCECILIA  ELOXGATA,  GUnther. 

Head  4£;  depth  4.  D.  9;  A.  8;  scales  30  to  32-9.  Caudal  peduncle 
deep,  its  least  depth  1|  in  its  own  length,  and  a  little  less  than  length  of 
head,  without  snout.  Eye  equal  to  length  of  snout,  3|  in  head,  and 
more  than  half  width  of  interorbital  space.  Snout  much  depressed. 
Lower  jaw  with  two  series  of  very  small  teeth  only ;  in  the  upper  the 
posterior  band  of  villi  form  teeth  is  very  indistinct.  Origin  of  dorsal 
fin  nearer  root  of  the  caudal  than  occiput,  a  little  behind  root  of  anal, 
above  fourteenth  scale  of  lateral  series  ;  dorsal  fin  higher  than  long,  its 
longest  ray  being  as  long  as  the  head  without  snout;  anal  small.  Eight 
longitudinal  series  of  scales  on  each  side  of  the  tail.  Caudal  rounded, 
its  base  only  covered  with  scales.  Uniform  olivaceous,  sometimes  with 
10  or  12  faint  cross  shades ;  the  membrane  of  the  pouches  of  scales  with 
a  black  margin ;  fins  immaculate.  A  large  and  easily  known  species, 
abundant  in  mouths  of  streams  about  Panama ;  the  only  species  thus  far 
recorded  in  salt  water.  Length  4}  inches,  (elongatus,  lengthened.) 
PoccMa  elongata,  GCnthkh,  Cat.,  vi,  342, 1866,  Panama;  Steindaciiner,  Ichth.  Beitr.,  v,  1876. 

1037.  PCECILIA  PRKSIDI0X1S,  Jordan  A  Culver. 

Head  4£ ;  depth  3}  to  4  J ;  eye  as  long  as  snout,  3}  in  head ;  interorbital 
space  2  in  head.    D.  7  or  8  ;  A.  7 ;  scales  28-9.    Body  rather  elongate,  shaped 


tbe  two  win,  or  the  lower  angle  very  slight))-  produced  la  the  atel*. 
•oggeating  Xiykjphnrat;  doreal  fin  highly  elevated  In  the  aula,  lukw 
elongate,  of  12  or  more  ra.ve.  Inteatinea  elongate,  with  nnmruai  mo 
Inlion*.  Vertebra-  17+  13  —  30.  Small  mud-eating  fiebea,  of  Tanogaled 
colore,  found  from  Carolina  to  Mexico,  in  the  coaatwU*  iwup*.  TV 
genu*  in  ecarrely  diatitirt  from  I'ncilia.  differing  only  In  tbe  larger  doteaj 
and  the  gayer  colorat  ion  of  1  lie  male.  The  ipeciee  are  clearly  related,  aae 
are  prrtiap*  >H  forme  of  the  widely  distributed  and  Tariable  JhTWJMHH 
Uilipima.  (Named  Tor  Mollien,  Fn-ncb  miniiterof  finance,  a  peirw*  ef 
Pfron.  the  friend  and  ncientiti.-  auociatP  of  Le  Saeor.) 


Head  I;   depth  3i   lo  4       |i.  12:  A.  in:  -r»l.--  2H-».      Kye  ahorter  taaa 
anoat.  4  in  head,  2  in  iuicrurliital  « >dth  :  length  of  doraal  an  *  dtnaiui 
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from  eye  to  base  of  caudal.  Dorsal  (in  female)  much  longer  than  high ; 
anal  small,  opposite  middle  of  dorsal.  Brownish ;  each  scale  with  a  black 
posterior  margin ;  a  black  band  between  eye  and  scapula ;  a  round  black 
spot  on  upper  half  of  root  of  caudal ;  dorsal  with  2  or  3  series  of  black 
spots;  anal  with  a  black  line  behind  and  along  each  ray;  other  fins  plain. 
Length  3±  inches.  Lake  Aicohuaca,  a  volcanic  lake,  Huamantla,  Mexico, 
8,000  feet  above  sea.  Known  from  females  only.  (Giiuther.)  (Named  for 
T.  M.  Rymer  Jones,  its  discoverer.) 

JTolliaMriajoNCA,  GCkthxb,  Ann.  Mag.  Nat  Hist,  xiv,  1874,  370,  Lake  Aicohuaca,  Hua- 
mantla, Mexico;  Jordan  &  Gilbxbt,  Synopsis,  347, 1883. 

1089.  H0LLIEN1SIA   FORMOSA  (Girard). 

Head  3£;  depth  3£;  eye  3  in  head.  D.  12  or  13;  A.  10.  Body  rather 
stout.  Snout  short ;  dorsal  in  male  longer  than  high,  its  first  ray  about 
opposite  front  of  anal ;  female  with  the  dorsal  nearly  as  high  as  long,  the 
anal  opposite  its  front.  Olivaceous ;  6cales  with  brown  spots  ;  dorsal  fin 
with  transverse  series  of  blackish  spots;  other  fins  immaculate.  Palo 
Alto,  Mexico.     (Girard.)     (formosus,  comely.) 

Limiaformom,  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1859, 115,  Palo  Alto,  Mexico.  (Coll.  Clark.) 
MotKenema  formom,  GCnthkr,  Cat.,  vi,  349,  1866;  Jordan  &  Gilbert,  Synopsis,  347,  1883. 

1040.  MOLLIENISIA  LATIPINXA,  Lo  Sueur. 

Male :  Head  4 ;  depth  2f  to  3.  Female :  Head  3*  to  3f ;  depth  2}  to  2$. 
D.  15  or  16  (13  or  14  in  var.  lineolata*);  A.  8;  scales  26-9  or  10.  Body 
oblong,  much  compressed  in  males,  of  nearly  equal  height  from  dorsal 
backward,  the  greatest  height  of  body  but  &  greater  than  that  of  caudal 
peduncle;  females  with  gibbous  belly  and  narrower  caudal  peduncle; 
head  very  small,  depressed,  not  narrowed  forward ;  mouth  very  small, 
vertical,  and  without  lateral  cleft ;  length  of  mandible  about  &  diameter 
of  orbit;  teeth  all  very  small,  movable,  in  a  rather  narrowband;  the 
outer  series  much  larger  than  the  others,  but  still  very  small,  composed 
of  slender  pointed  teeth,  strongly  curved  inward  ;  eye  moderate,  1 J  to  If 
in  interorbital  width,  equal  to  or  slightly  greater  than  snout,  and  3}  to 
3i  in  head.  Dorsal  very  long,  in  adult  males  enormously  elevated, 
exceeding  height  of  body ;  the  fin  is  almost  square,  the  base  slightly 
longer  than  the  height,  the  upper  margin  nearly  straight;  longest  ray  2\ 
in  length  of  body,  the  last  ray  reaching  beyond  base  of  caudal;  base  of 
fin  2£  in  body :  origin  of  dorsal  distant  from  base  of  caudal  2£  times  its 
distance  from  the  tip  of  snout.  In  females  dorsal  low,  the  longest  ray 
equaling  j  length  of  head,  the  last  ray  reaching  but  halfway  to  base  of 
caudal ;  the  base  of  the  fin  3*  times  in  length  of  body,  its  origin  distant 
from  base  of  caudal  1£  times  the  distance  from  tip  of  snout.     Anal  very 


*  Var.  UneolaJa,  (jirard  :  Four  female  specimens  and  one  male,  from  Galveston,  Texas,  (the 
largest  2  inches  long),  and  two  females  from  Lake  Pontch  art  rain,  were  formerly  referred  by  us 
to  a  variety  litw<>Uii<t  (  ■  /><iW/»oi//oi.  Later  investigations  have  not  confirmed  tho  validity  of 
this  form.     They  show  the  following  apparent  differences  from  31.  laiipinna  : 

Eye  small,  the  iris  jet  black;  diameter  of  orbit  3'a  to  3l£  iu  head  and  1*4  to  2  times  in  inter- 
orbital width,  (thcey<;27H  in  head  and  19  in  interorbital  width,  in  latipfona  of  the  same  size); 
dorsal  fin  smaller,  its  base  3TH  in  body  in  females,  3  in  males,  the  rays  constantly  13  or  14  in 
number  (usually  13);  origin  of  dorsal  equidistant  from  tip  of  snout  and  base  of  caudal  in  female. 
Color  as  in  latipinna,  with  traces  of  dark  bars. 


I 

black,  In  baee  lavender,  ita  lower  parte  moetly  wklttab,  tha  «d*B> 
orange,  tlie  tipper  part*  pain,  with  round  orange  »poU;  other  tw  pab 
orange.  Female*  have  iluroa)  and  camlal  olivaceoiu,  with  MMM. 
narrow  rnm  lunula,  formed  by  Mrica  of  amall  dark  apala  bo  the  tare 
t-riigtli  21  to3inrhee.  South  Carolina  to  northern  Meilco,  in  hfwlaai 
"imps  and  atreama :  very  almmlanl.  The  male  a  neb 
beauty.  It  often  enter*  the  tea.  the  gorgeoui  doraal  fln  of  tW  • 
being  CumiulcDoiiti   in  the  ehallnw  water  about  the  wharree  at  P 


ion.  ■(tu.iitioit  rmnntK  (in.*- 

Head  *  to  4,:  iie»lh:i:  PifMi   in  hrad.     P.  \n:  A.  *  or 9:  B.  *:  eealae 

30-10;   vrrtrlira-  IT        l:i       F.ye  .-.{iial  1..  length  of  uiodi.  rather  lee*  thaa 

half  of  width  of  iuterothital  Kpape.      Uuglh  of  dortal  flu  of  mule  half  4a> 

tau«  between  aye  aud   ruul  of  caudal,   in  the   female  (  ;  one 
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with  scales  at  base  only.  Free  portion  of  the  tail  as  high  as  long,  and 
covered  by  9  longitudinal  series  of  scales  on  each  side.  Brownish  green, 
sUyery  below ;  a  dark  spot  to  each  scale  of  the  upper  and  middle  oandal 
series  and  the  lower  part  of  the  trunk ;  dorsal  fin  of  the  adult  male  with 
small,  irregular  brown  lines  or  spots,  and  with  a  row  of  large  rounded 
spots  along  the  middle  of  its  height ;  interradial  membrane  of  the  cau- 
dal with  numerous  black  dots  ;  the  lower  part  of  the  hind  margin  black. 
Females  and  immature  males  have  the  dorsal  fin  simply  ornamented  with 
small  irregularly  curved  brown  spots.  Length  5  inches.  Lake  Peten. 
(Gunther.)  Extremely  close  to  M.  latipinna,  but  reaching  a  larger  size, 
its  angnlated  caudal  suggesting  Xiphopkarus. 

i  pttomnrity  GCmthkk,  Oat.,  vi,  348, 1866,  Lake  Peten,  in  Guatemala.    (Coll.  Sahrin.) 


320.  XIPHOPHORUS,  Heckel. 

Xiphophonts,  Hkckkl,  Sitxgsber.  Akad.  Wise.  Wlen,  1818,  1,  pt.  3,  163,  (hclleri). 

This  genus  differs  from  Mollienisia  only  in  the  structure  of  its  caudal 
fin.,  the  lower  rays  of  which  in  the  males  are  prolonged  into  a  long  sword- 
shaped  appendage,  which  in  the  adult  is  sometimes  as  long  as  the  rest  of 
the  fish.  Anal  of  the  male  modified  into  an  intromittent  organ,  1  or  2 
of  the  enlarged  rays  being  provided  with  hook-like  processes.  Branchi- 
ostegals  5.    Vertebrae  16+  14  =  30.     (ft'oof,  sword ;  <j>opiu,  to  bear.) 

a.  Sides  in  both  sexes  with  dark  lines  of  spots  along  the  rows  of  scales;  a  darker  stripe  on  side 

running  along  upper  edge  of  caudal  projection.  hclleri,  1042. 

m.  Sides  in  both  sexes  coTered  with  irregular  black  blotches  and  spots,  not  following  tho  rows 

of  scales;  no  lateral  stripe.  oukthkbi,  1043. 

1042.  XIPHOPHORUS  HELLERI,  Heckel. 

Head  4* ;  depth  3*  to  3*.  D.  13;  A.  9 ;  V.  6 ;  scales  29-8.  Eye  as  long 
as  snout,  31  in  head.  Dorsal  nearly  equal  in  males  and  females,  its  base 
3^  in  distance  from  head  to  caudal ;  caudal  sword  in  adult  male  nearly 
as  long  as  the  fish,  yellow,  with  black  edges;  ventrals  below  front  of 
dorsal  in  both  sexes.  Body  in  female  with  regular  series  of  dark  spots 
forming  lines  along  the  rows  of  scales  as  in  Mollieni*ia]  dorsal  plain 
in  the  female,  spotted  in  the  male,  the  spots  in  horizontal  rows.  Rivers 
of  southern  Mexico  and  Central  America.  Gunther  describes  threo  varie- 
ties in  the  coloration  of  males ;  variations  possibly  representing  distinct 
species : 

a.  Two  yellowish -green  bands  along  side,  separated  and  Ixmlered  above 
and  below  by  a  blue  band.     Rio  Chisoy. 

b.  Middle  blue  band  darkest,  black,  running  from  eye  to  and  along 
upper  border  of  caudal  appendage,  which  is  very  short.     Cordova. 

c.  Body  without  bands,  covered  all  over  with  irregular  black  spots  in 
both  sexes.  Rio  Chisoy.  This  form  (figured  by  (iiiuther,  Fish.  Centr. 
Amer.,  1869,  pi.  87)  we  have  here  regarded  as  a  distinct  species,  Xipho- 
phorus  gunthri. 

(Named  for  Prof.  Karl  Holler.) 

XiphophorH*  helleri,  Hkckei.,  Sitzgber.  Akad.  Wis*.  Wicn,  1848,  1,   163;  GPnther,  Cat.,  vi,  349, 
1866;  OCwther,  Fitfiwj  Centr.  Amor.,  486,  1869. 


alnrly  placed;  oo  lateral  line.  Vent  Jagnlaf,  eloee  bah  tied  tbe  gS 
oprniriR".  Ventral  tin*  email  nr  wanting;  pectorala  moderate,  Im(W 
higher  Hum  iti  moat  auft-rayed  fiahtie ;   doraal  without  epine,  neawlj  epe» 

rite  the  anal;  camlal  t morale  or  rounded.  Cranium  wttheet  mtttm 
creet.  Stomach  ra-ral,  with  1  or  2  pyloric  appendage*.  Air  llalln 
preeent.  Ovary  ningle.  Some  (and  prohalily  all)  of  tbe  e pec  tee  groxity 
«ri>  Hi  In  Inn  uf  the  (jen.-ra  I  lie  eyea  are  very  rudimentary  and  hill  a 
undn  the  akin,  and  the  body  in  t  rati*  111  rent  and  color  ten.  Flah—  mtmmS 
■ire,  living  in  nnlitertaneaii  mreamn  ami  ewampa  of  tbe  eoatbern  Catted 
States.  Three  genera  ami  live  aperie*  are  "  all  of  the  family  yet  katvi. 
I.tit  that  other-  wilt  t<e  discovered,  and  the  range  of  the  pre-aat  *e-we 
■.prrtr-  extended,  i*  very  ].r«W.le.     The  dilehea  end  small  elreaaae  mt  tbe 

lowlands  of  our  southern  coast  mill  ntiil ledlv  I*  found  leUlarkaa 

uf  numerous  Indit  idual*.  mid  prihatm  uf  new  species  and  g— i een,  *bde 

likely  run  lain  oilier  species."  i  I'utnam.  i  This  gronp  ia  doobtieee  a  my 
ancient  one  and  the  blind  forms  are  mi  thou  t  doubt  deecendMI*  */  the 
eyed  grnni  rJketnemfrr,  oral  leant  of  forma closely  allied  bail.  Theainga- 
lar  position  of  the  vent  ii  lepraled  in  [lie  jvcnliar  family,  Jpt 
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33Z.  CHOLOGASTER,  Agassiz. 

Ckriogadtr,  Aoaani,  Amer.  Journ.  ScL  Arts,  xn,  1853, 135,  (cornuttu). 

This  genus  includes  those  Amblyopsidcc  which  retain  the  eyes  in  their 
primitive  condition  of  development,  and  which  retain  the  structure  and 
color  of  ordinary  fishes.  Py lorio  cceca  2.  Swamps  of  the  Southern  States, 
entering  eaves.  From  allies  of  Chologasier  cornutus  all  the  other  forms 
have  probably  descended,  though  the  possession  of  ventrals  in  Amblyopris 
indicates  their  existence  in  the  primitive  type.  (*wA6f ,  maimed ;  }<z<rrw>, 
belly ;  in  allusion  to  the  abortive  ventrals.) 

a.  Papillary  ridges  wanting. 

b.  Sides  with  3  narrow,  sharply  denned,  lengthwise  black  stripes,  the  middle  one  broad- 
est; a  black  blotch  at  base  of  caudal,  with  a  white  blotch  behind  it,  the  ftn  otherwise 
black.  roHNUTUB,  1044. 

66.  Sides  plain  light  brown,  unstriped.  aoassizii,  1045. 

aa.  Papillary  ridges  present,  as  in  the  Blindflshes;  sides  with  3  black  lengthwise  stripes. 

PAPILLIFERUM  1046. 

1044.  CHOLOGASTER  COBNUT  US,  Agassis. 
(Fish  op  the  Dismal  Swamp.) 

Head  3&;  depth  5*  to  6*.  D.  8  or  9;  A.  8  or  9;  scales  68.  Form 
of  Amblyopris,  but  more  slender,  the  head  narrower,  sharper,  and  less 
depressed;  mouth  oblique,  terminal,  the  lower  jaw  projecting;  maxil- 
lary extending  nearly  to  front  of  eye ;  eye  small,  but  evident,  about  half 
length  of  snout..  Gill  membranes  separate,  nearly  free  from  the  isthmus, 
covering  the  vent.  Pectoral  fin  H  in  head,  it  in  distance  to  front  of 
dorsal ;  caudal  pointed,  about  as  long  as  head.  Color  very  dark  brown 
above,  the  lower  half  of  body  abruptly  white,  all  parts,  black  or  white, 
sprinkled  over  with  black  points ;  side  with  3  narrow,  sharply  defined, 
black,  lengthwise  stripes,  the  lower  sometimes  breaking  up  into  dots 
behind,  the  middle  stripe  broadest,  forming  the  lower  margin  of  the  dark 
color  of  back,  this  stripe  extending  on  side  of  head  across  eye  and  snout; 
upper  baud  a  little  nearer  to  line  of  back  than  to  middle  band ;  a  large, 
irregular  black  blotch  at  base  of  caudal;  behind  this  a  white  blotch  of 
varying  size,  sometimes  reduced  to  2  small  spots,  sometimes  forming  a 
broad  white  bar,  covering  nearly  half  the  fin  ;  behind  this  blotch  the 
caudal  fin  is  jet  black  ;  dorsal  white,  more  or  less  spotted  or  edged  with 
black.  Length  ljf  inches.  Lowland  swamps  of  the  Southern  States,  from 
the  Dismal  Swamp  to  the  Okefinokee  Swamp ;  locally  very  abundant. 
The  above  description  is  taken  from  the  types  of  Chologaster  aritus.  The 
study  of  specimens  from  Georgia  leads  to  the  conclusion  that  the  nominal 
species  avitns  is  based  on  a  slight  variation  of  cornutun;  the  body  slen- 
derer, the  color  a  little  different,  (cornutus,  horned  ;  the  inconspicuous 
"  horns"  are  the  flaps  of  the  nostrils.) 

Ckologafter  cornutu*,  Agassiz,  Amor.  Journ.  Sci.  Arts,  1853,  136,  ditch  in  a  rice  field  at  Wac- 
camaw,  South  Carolina;  GCntiier,  Cat.,  vn,  2,  18f>8;  Pitnam, *  Amer.  Nat.,  1872,30; 
Jordan  A  Gilbert,  Synopei*,  :t25,  1883. 

•The  following  is  the  »Mihstanrt>  of  Professor  Putnam's  description  of  Agassiz's  type:  Head 
S%;  depth  K%.  I>.  8  or  9;  A.  8  or  0.  Yellowish  brown,  dark  above;  sides  with  3  dark  longi- 
tudinal stripes,  becoming  dots  on  the  tail;  middle  rays  of  caudal  An  dark,  fins  otherwise  uncol- 
ored.  Month  moderate,  oblique,  the  maxillary  not  extending  to  the  eye.  Pectorals  reaching 
nearly  to  front  of  dorsal,  perfect,  small.  Snout  with  2  horn-like  projections  (nasal  flaps). 
Length  2%  inches. 


in  length  of  head,  and  agree*  with  neither  in  color  of  caadal  tmA  •***■! 
■ad  tlntof  middle  hand.    (Forbee.)  Care  Baring,  Uwl—  Oaanrty,  ITHaaai 

(;«ipilfd.  papilla;  /rrn,  I  bear.) 

r*fty—  pt*i/<™.  (">■■»,  Aiwr    NiiumlM,  Ju>  .  1*M.  I,  can  •***«•  »■  In"    i 

llllnsl*.    Ki.ll  F.S.  t+tw.t 
CU^M  paatttyw.  ■»■■«"■  A  KlUIKT.  Sjn.^1..  MS.  l*0,ll*B. 

322.  TYPHLICHTHVS,  (JlranL 

Thia  iirJiiiM  iliffoni  frum  .latMyo/Mu  unlv  in  I  he  abeene*  of  the  raatnl 
flni.  The  body  in  ■imilarly  translucent,  mvend  with  papUlaxy  n4«*t 
and  I  he  eyra  arc  olmolrli'.  The  flinnlpapMie*  it  at  entailer  ala*.  and  leud 
in  the  aamr  water*.     1  "<■>■■<,  blind  :  .y...  flah.  1 

ID47.  TirBI.HHTHlt  <tl  BTMlAlat  *,  tilfwi 

D.  7  or  H:  A.  7  or  k.  Hra.1  rather  blunter  and  broader  farwara  tea* 
in  .1.  tprlmM.  Mini  til  ■malb-r.  it*  rlefi  ■hortrr  than  baeaof  doraal.  Fa* 
lorala  eearcrl.v  reaching  dorsal,  "iw  pyloric  circa m.  Colorleaa.  L«*>gta 
2  inrhe*.  Subterranean  -trvaiim  of  limeoluiie  retfione  in  Indiana.  K«e> 
tneky,  Teiineaw.  Mi«..un.  and  Alabama:  Walljr  abundant,  witfc  Jatafj- 
opni  aorlTai.  but  mur*  widel)  ditl'iiwd  than  the  Utter. 
under  the  earth.) 

Ifrt+Ulf.  _Mn ., .  (IlkiBK.  Frur    A.     >.l    ^.    I1.ll.  .  InM,  <  w.11  al 

KmlMlqr,  tO.ll.  J.  E    V.™«1..0:  I-mta.  w.    Sd.,  lift  vi.  t 
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Concerning  the  distribution  and  habits  of  this  fish,  Mr.  Garman  gives 
the  following  pertinent  remarks : 

"  TyphlicJUkjp  tubUrranens,  Girard,  the  only  blindfish  in  the  collection  (of  Miss  Ruth  Hoppin, 
from  cares  in  Jasper  County,  in  southern  Missouri)  is  represented  by  a  largo  number  of  exam- 
ples, the  majority  of  them  taken  from  the  wells,  the  balance  from  the  caves,  with  the  exception 
of  a  single  one  from  the  creek  outside.  Compared  with  specimens  from  Kentucky  and  Tennessee, 
they  agree  so  exactly  as  to  raise  the  question  whether  the  species  was  not  originated  in  one  of  the 
localities  and  thence  distributed  to  the  others.  The  opinion  generally  held  is  that  the  cave 
species  of  Indiana,  Kentucky,  and  Tennessee  originated  in  their  respective  localities.  It  is  no 
doubt  true  for  somo  of  them.  The  idea  is  well  supported  by  tho  insects  and  Crustacea,  the 
species  in  one  section  being  unlike  those  of  the  others.  It  may  be  urged  that  the  respect  in 
which  the  fishes  differ  from  them  is  more  apparent  than  real,  since  these  crustaceaand  insects 
wero  derived  from  a  number  of  distinct  species,  while  in  all  probability  the  same  species  of  fish 
entered  the  caves  in  each  district,  and,  being  under  the  same  influences  in  each,  suffered  the 
same  modification  in  each.  Reduced  to  its  lowest  terms  the  question,  so  far  as  tho  fishes  are 
concerned,  is  this:  Were  the  blindfishes  distributed  to  tho  scattered  localities  where  now  found 
before  or  after  they  becamo  blind  ?  In  favor  of  independent  origins  at  distant  points,  it  can  be 
■aid  that  a  specie*,  distributed  over  tho  valley,  possessed  of  habits  such  as  would  lead  it  to  place 
itself  under  the  modifying  conditions  of  the  cave  in  one  place,  would  bo  most  likely  led  to  do  so 
in  the  others.  On  the  other  hand,  wo  have  the  more  hesitation  in  accepting  the  conclusion  that 
one  and  tho  same  species  originated  independently  in  two  or  more  different  localities,  from  know- 
ing  that  exact  parallels  in  the  development  of  animals  in  nature,  if  they  exist,  nre  excessively 
rare.  If  our  caution  prevents  ready  acceptance  of  two  apparently  exact  evolutionary  parallels 
as  really  coincident,  wo  hecomo  more  skeptical  when  the  number  of  parallels  or  coinciding  lines 
is  increased.  There  is  no  donbt  that  the  representatives  of  Tyjthlichthtjg  nthterraneu*  in  the  various 
caves  were  derived  from  a  single  common  ancestral  species.  The  donbts  concern  only  the  prob- 
ability of  tho  existence  of  three  or  more  lines  of  development,  in  as  niauy  different  locations, 
starting  from  tho  same  species  and  leading  to  such  practical  identity  of  result  Such  identical 
results  wonld  demand  substantially  similar  modifying  elements — darkness,  temperature,  food, 
enemies,  etc. — and  the  same  length  of  titno  subjected  to  their  influence.  The  likelihood  of  the 
existence  of  so  many  liko  elements  in  distant  regions  is  inversely  to  the  number  demanded, 
though  one  can  not  say  it  is  impossible.  To  accept  the  conclusion  favoring  independent  devel- 
opments of  the  samo  species  would  involvo  acceptance  of  tho  idea  that  the  caves  in  each  of  the 
districts  had  been  occupied  for  about  the  samo  period  of  time.  This,  of  course,  would  not  fur- 
nish us  with  any  clue  to  the  time  of  formation  of  the  caves.  As  an  alternative,  the  opinion  is 
here  advanced  that  theso  blindfishes  originated  in  a  particular  locality,  and  have  been,  and  are 
being,  distributed  among  tho  caves  throughout  the  valley. 

"We  aro  in  the  habit  of  looking  upon  great  rivers  like  tho  Ohio  or  Mississippi  as  impassable 
obstacles  to  passage  from  cavo  to  cave,  rather  than  as  thoroughfares.  In  this  we  have  certainly 
assumed  too  much.  Various  instances  are  on  record  of  the  discovery  of  blindfishes  that  have 
strayed  into  the  open  streams  from  their  caverns.  If  there  were  means  of  determining  the  fre- 
quency of  tho  occurrence  of  ouch  instances,  it  would  undoubtedly  much  exceed  what  we  are 
now  inclined  to  credit.  Persons  acquainted  with  the  streams  of  the  Mississippi  basin  will  agree 
that  their  undermined  banks  provide  series  of  recesses  or  caverns,  extending  from  the  rills  at  tho 
sources  to  the  tributaries  and  to  the  Gulf.  The  currents  do  not  prove  insurmountable  to  multi- 
tudes of  fishes,  no  Itetter  provided  with  locomotive  organs  than  the  blindfishes,  parsing  up  the 
streams  every  season.  Swept  from  the  caves  by  the  torrents  in  the  flooded  mouths,  the  blind 
species  would  find  itself  protected  at  once  from  light  or  enemies  by  the  turbid  waters.  The  tempera- 
ture of  the  water  at  such  times  is  low,  and,  should  tho  light  penetrate  so  as  to  prove  detrimental, 
retreats  exist  on  every  hand  in  the  excavations  of  the  banks  or  tho  mud  of  the  bottom.  What 
migrations  these  fishes  may  mak«>  in  winter  we  can  only  imagine.  Hiding  places  are  so  numer- 
ous and  extensive  as  to  suggest  the  possibility  of  the  evolution  of  blind  forms  without  thecaves. 
The  great  essential  would  be  the  disposition  to  avoid  the  light,  opportunities  existing  everywhere; 
the  surroundings  then  would  bring  tho  organization  into  harmony  with  their  demands,  sooner 
or  later,  as  the  creature  was  more  or  less  plastic  and  yielding;  disuse  of  the  sense  of  sight  being 
followed  by  its  loss  and  atrophy  of  its  special  organ.  Development  of  sightless  forms  in  the 
holes  and  burrows  of  the  banks,  or  in  the  mud  of  the  bottom  of  the  river,  would  hero  follow  a 
similar  course  to  that  gone  through  at  great  depths  in  lake  or  ocean, 
F.  N.  A. 16 


323-  AMBLVOPSIS,  Do  Kay. 

Eve*  rudimentary,  ri>t|i-r*lcd  iin.lrr  tbe  "kin  and  not  fonciiooa!.  !*•>- 
(%,;■  ut  head  unit  hudy  numcd  hy  vrltira,]  tactile  ridEn.  tiill  nvnlxiw 
fully  juiiimI  I"  iniliiiiiiB,  Yt-tidal  liim  |>reaeiit,  i|tiile  amall,  cloae  In  ual 
One  uyluric  r.iTiim.  I'ulurleaa  ii~lu-  of  nmall  iii*,  inhabiting  tbe  m< 
■Irrmni*  in  the   liluwtone   rrjru.n.  of  the  Ohio  Valley.     (aa.Uif,  oUw: 

IOI-.  tllLIOPNtK  NrKLXI'H,  1>.K«7- 

H«mI»iii  length:  depth  It.  1> -  !';  A.  ■:  V.  4:  P.  11.  Body  ud  band 
rotrrcl  l>y  title  ridgi-»  of  lariilr  papillii'.  1'idurlraa.  Muotb  rumpantit*); 
large,  I  tic  length  "f  11* cleft  uIh.iii  ri|iiul  to  liaar  uf  iloiul.  1'et-tofnla  raac». 
ing  front  of  ili.mal :  ■  aiiilal  lung,  rather  [-.inl.-.l  Lninlh  .'.  inrbea.  Saibta* 
rinriD  ittraliiaiif  tin1  liinratuiie  legion  of  Kentucky  and  urn  I hern  India**  ; 
not  rare;  numl  emiiuimi  in  the  Kurt  Sti  i  of  i  hr  Mammoth  ('aire.  Very 
tetiariounof  life  and  leadil*  ki>|>t  in  aquaria,  i  tprlirut,  pertaimnftsraia*. i 
A-Hrr~  i-i>w  I',  hat.  S    1     I' .«■»    ri-tr..  !-•    ]■«.  Ilamuatb  (jn.Knntlj 
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Order  Y.  SYNENTOGNATHI. 
(The  Synentognathous  Fishes.) 

.Lower  pharyngeal  bones  fully  united ;  second  and  third  superior  pharyn- 
geals variously  enlarged,  not  articulated  to  the  cranium,  sending  processes 
forward;  the  fourth  small  or  fused  with  the  third.  Vertebrae  numerous 
(45  to  70),  the  abdominal  ones  much  more  numerous  than  the  caudal. 
Ventral  fins  abdominal,  without  spine,  the  rays  more  than  5.  Scapula 
suspended  to  the  cranium  by  a  post-temporal  bone,  which  is  slender  and 
furcate.  Articular  bone  of  lower  jaw  with  a  small  supplemental  bone 
perhaps  corresponding  to  the  coronoid  bone.  Parietal  bones  much 
reduced,  well  separated  by  the  supraoccipital.  Supraclavicle  not  dis- 
tinct ;  no  interclavicles.  No  mesocoracoid.  Maxillary  very  close  to  pre- 
maxillary  and  sometimes  firmly  joined  to  it,  the  suture  always  distinct. 
Basis  of  cranium  double  in  front,  but  without  muscular  tube.  No  adipose 
fin.  Fins  without  spines.  Lateral  line  concurrent  with  the  belly,  peculiar 
in  structure.  Air  bladder  usually  large,  without  pneumatic  duct.  Intes- 
tinal tract  simple,  without  pyloric  cu'ca.  This  order*  is  allied  to  the  Haplomi 
on  the  one  hand  and  to  the  Perccsove*  on  the  other,  and  like  these  groups,  it 
marks  the  transition  from  the  soft- rayed  t  o  the  spiny-rayed  fishes.  In  their 
anatomical  characters  the  Synvntognathi  most  resemble  the  latter,  but 
there  are  never  spines  in  the  fins,  and  the  lower  pharyngeals  are  united. 
The  group  is  divisible  into  four  closely  related  families,  which  have  usually 
been  regarded  as  subfamilies  of  one  family,  Exoajctidas  or  Scomberesocida. 
The  remarkable  differences  in  the  pharyngeals  seem  to  us  to  require  the 
division  of  the  group  into  four  families,  the  differential  characters  having 
been  first  pointed  out  by  Mr.  Edwin  C.  Starks,  a  student  in  Stanford 
University,  (ovv,  together;  *iror,  within;  }vu6o£,  jaw.)  (Phyaoslomi, 
part ;  family  Scomberrsocitht,  Uunther,  Cat.,  vi,  233-298,  1866.) 

a.  Third  superior  pharyngeal  on  each  side  n  nrccly  enlarged,  not  louger  than  it*  anterior  pro- 
cess, anil  armed  with  comparatively  few  (about  Km  pointed  teeth;  fourth  superior 
pharyngeal  distinct  on  each  side;  lower  pharyngeals  united  into  a  small  linear  plate, 
armed  with  small  teeth;  vertebra' with  y.ygapophyges;  both  jaws  produced  in  along 
beak  in  the.  adult  (the  upjaT  Hhort  in  the  young);  teeth  in  jaws  strong,  unequal;  max- 
illaries  firmly  apprised  to  the  premaxillaries;  a  distinct  suture  along  the  lM>undury; 
coronoid  bone  (attached  to  the  articular)  evident.    S|**cieM  carnivorous.    KsoriD.v.,  xciv. 
aa.  Third  «u|>erior  pharyngeal  greatly  enlarged,  covered  with  hluntish,  tricuspid  teeth;  fourth 
superior  pharyngeal  wanting  or  fused  with  the  third;  lower  pharyngeals  large,  fused 
into  a  thick  triangular  bone  with  transversely  concave  surface,  covered  with  blunt, 
tricuspid  teeth;  teeth  in  jaws  always  pinall,  conic,  or  tricuspid;  maxillary  close  to  pre- 
maxillary,  but  not  suturally  joined  to  it,  there  Wing  some  open  space  between;  coro- 
noid bone  small,  but  present  :  no  umine  teeth;  no  zygaiwphyses  to  the  vertebnr. 
6.  Third  miperi«»r  pharyngeal  solidly  joined  with  its  fellow   to  form  an  ovoid  plate,  which 
sends  two  proce^-s  forward;  cleft  of  mouth  narrow;  the  lower  jaw  usually  pro- 
duced; teeth  «if  jaws  tricuspid;  herbivorous  s|»ecie».  Hemir\mphid.v,  xcv. 
66.  Third  su|>erior  pharyngeals  more  or  les-s  closely  appresxed,  but  not  united;  species  at 
lea.-t  j>artl\  carnivorous. 


•  With  this  order  logins  the  series  of  families  in  which  the  air  duct  of  the  air  bladder  disap- 
pears in  the  adult  condition.  These  form  the  group  or  series  known  as  Vhy*tclytti,  in  contra- 
distinction to  the  Pii>/i»>*t,>tiii,  in  which  the  air  duet  is  persistent.  To  the  Phycmtomi  belong  the 
Owtariophyii,  Apples,  IshmuhjiuUjU,  llaplrmi,  etc. 


thej  iwim  aloDg  (lie  surface  with  extraordinary  rapidity,  often  l—a lag 
above  the  water  Tor  abort  diatancee.  When  tbua  leaping  lb*  large 
apeciea  of  the  tropica  are  sources  of  danger  to  inc*  oliom  nwanfnwn. 
sometimes  piercing  the  naked  abdomens  of  the  savagea.  Moat  of  the* 
are  good  food- fishes,  but  the  green  color  of  the  bonee  of  la*  large* 
apecies  often  cause*  tbrm  to  l»>  avuided,  for  do  good  reason.  (A— war— a 
cida,  part,  Uuuther,  Cat.,  vi,  233-r.6,  IMS.) 

Til— r»r»  m 

334.  TVLOSURUS.'Coeoo. 

Bodj  elongate,  very  slender,  not  much  compraaaed.  Both  (awe  pt*- 
loDged  into  a  beak,  the  lower  jaw  somewhat  the  longer,  mark  tW  1  eager 
in  yolifit  Ashes,  the  very  yumiis  resembling  ilrmirmmpkm*.  Each  jnw 
armed   with  a  band  of  small,   sharp  i« 
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longer,  wide-set,  sharp,  conical,  unequal  teeth ;  no  teeth  on  vomer  or 
palatines.  Scales  small,  thin ;  lateral  line  running  along  the  side  of 
the  belly,  becoming  median  on  the  tail.  No  finlets.  Dorsal  fin  more  or 
less  elevated  anteriorly  ;  caudal  fin  short,  unequally  lunated  or  forked; 
pectorals  moderate;  ventrals  small,  the  latter  inserted  behind  the  middle 
of  the  body.  Qill  rakers  obsolete.  Bones  usually  more  or  less  green. 
8ize  comparatively  large.  Species  numerous.  Voracious  fishes,  chiefly 
American ;  one  species  crossing  to  Europe ;  some  of  them  entering  rivers. 
This  genus  differs  from  the  Old  World  genus  Esoxf  (Linnaeus)  Rafinesque, 
(=Belone7  Cuvier),  in  the  absence  of  gill  rakers  and  of  vomerine  teeth. 
(ri>Xof,  callus;  ovpd,  tail;  in  allusion  to  the  caudal  keel,  on  which  the 
genus  was  originally  based,  a  character  of  little  importance.) 

a.  Month  capable  of  being  nearly  or  quite  closed,  the  npper  Jaw  not  conspicuously  arched  at 


b.  Caudal  peduncle  compressed,  deeper  than  broad,  without  trace  of  keel  along  the  lateral 
line;  dorsal  and  anal  fins  short,  each  of  13  to  16  rays,  the  posterior  rays  not  elevated; 
anal  longer  than  dorsal  and  inserted  farther  forward;  jaws  slender,  about  twice  as 
long  as  rest  of  head;  no  fold  of  skin  across  preopercle;  caudal  subtruncate,  the 
lower  lobe  somewhat  produced;  sides  with  a  bluish-siWery  band;  species  of  small 
size,  with  the  scales  and  bones  not  green, 
c  Scales  comparatively  large,  about  86  before  the  dorsal  fin,  and  about  7  or  8  rows  on 
the  cheeks;  body  robust,  the  depth  about  6  In  head;  coloration  pale,  the  dorsal 
and  caudal  brick  red  in  life;  lateral  stripe  narrow  for  its  entire  length;  no  scap- 
ular blotch.  NOTATUS,  1049. 
cc.  Scales  small,  140  to  150  before  dorsal  fin,  about  12  rows  on  the  cheeks;  body  slen- 
der; ventrals  Inserted  at  a  point  nearer  cheeks  than  base  of  caudal;  fins  with- 
out red;  lateral  stripe  broadened  below  the  dorsal  fin. 
(I.  Begion  above  base  of  pectorals  with  a  conspicuous  round  blackish  blotch. 

SCAPULA  RIB,  1060. 

dti.  Begion  above  base  of  pectorals  without  black  spot. 

*.  Body  very  slender,  the  depth  7  in  head,  which  is  2|  in  body;  eye  moderate, 
2J3  to  2%  in  periorbital  part  of  bead;  no  distinct  notch  in  the  temporal 
ridge;  maxillary  not  entirely  concealed  by  preorbltal.  D.  1, 16;  A.  1, 17; 
scale*  in  lateral  line  225.  timccu,  1051. 

te.  Body  less  slender,  the  depth  6  in  head,  which  is  *l{9  in  body;  eye  large,  2\ 
iu  postorbital  part  of  head;  a  distinct  notch  on  temporal  ridge  close 
behind  eye;  maxillary  almost  entirely  concealed  by  the  preorbital. 
D.  1,  15;  A.  1,  17;  scales  in  lateral  line  200.  kuryops,  1062. 

bb.  Caudal  peduncle  very  much  depressed,  wider  than  deep,  but  without  trace  of  keel. 
Iload  2%  in  length;  eye  2l.j  in  postorbital  part  of  head;  maxillary  nearly  con- 
cealed by  preorbital;  body  subterete;  snout  very  nearly  twice  length  of  rest  of 
head;  brownish  above,  silvery  below,  a  bluish  lateral  stripe  edged  below  with 
black  and  yellowish;  scales  not  very  small.     D.  1G;  A.  17.  diplot.v.nia,  1053. 

6M».  Caudal  peduncle  more  or  less  depressed,  or,  at  least,  with  a  more  or  less  developed 
dermal  keel  along  the  lateral  line;  scales  and  bones  more  or  less  green. 
/.  Dorsal  and  anal  fins  Abort,  each  of  14  to  19  rays,  the  anal  larger  than  the  dorsal 
and  beginning  further  forward;  last  rays  of  dorsal  and  anal  low;  jaws  slender, 
about  twice  as  long  as  rest  of  head;  no  fold  of  skin  across  preopercle. 
(j.  Eye  very  small,  4  to  f>  in  postorbital  part  of  head;  caudal  keel  sharp,  color 
Mack;  body  and  tail  much  depressed;  teeth  very  small. 
h.  Eye  '» in  postorbital  part  of  head;  dorsal  rays  14;  A.  15.        mi  crops,  1054* 

•  From  th«-  original  genuft  Emx  of  Linna-us,  the  groups  called  Sphyr$mat  Synodns,  and  Lqrfaosfras 
were  detached  by  Lacepcde  as  distinct  genera  in  1803.  In  1810  the  remaining  species  were 
divided  by  Raflnesquo  into  two  genera,  Lnrim,  Rafinesque,  typified  by  E*ox  InciuM,  Lin  mens,  and 
Etox,  of  which  Emox  belone  was  taken  as  the  type.  This  restriction  of  the  generic  name  Aox, 
being  the  earliest,  must  stand,  and  the  name  Etox  must  supersede  Bmkm*. 


Mill.   TtUtMBIs  MiTtTI*    I' — 

Hca.l   ".':     ilf|iili   ;..       li.   Ill;     A.    Ill:*   w-»l«™   tarnr.   <•  Irfan  dona).  1» 
u    lateral    bin-.       limit     nilm-i.    ■■■■  t    • im-™ nl  :      tail     pwterwrlj    Mt 
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compressed,  deeper  than  broad,  without  keel,  the  lateral  line  not  black. 
Head  flat  above,  with  deep,  scaly  median  groove;  maxillary  hidden  by 
the  preorbital.  Jaws  long  and  slender,  the  upper  from  eye  nearly  twice 
rest  of  head;  mouth  closing  completely.  Teeth  moderate,  wide-set; 
scales  and  bones  not  green.  Eye  equal  to  interorbital  space,  2£  in  post- 
orbital  part  of  head.  Pectoral  as  long  as  postorbital  part  of  head ;  ven- 
trals  very  small,  placed  midway  between  axil  and  base  of  caudal ;  cau- 
dal slightly  lunate,  the  lobes  subequal.  Color  pale  greenish,  with  silvery 
stripe ;  tips  of  vertical  fins  brick  red  in  life.  Length  about  20  inches. 
West  Indies,  north  to  Pensacola,  common  about  Key  West;  easily  known 
by  its  few  fin-rays,     (nolatus,  marked.) 

ReUme  notata,  Pobt,  Memorial,  n,  293,  I860,  Havana;  GCnthsb,  Cat.,  vi,  248,  1866;  Good*  A 

Bran,  Proc.  U.  S.  Nat.  Mus.,  1879, 151. 
tyfomnu  notahu,  Jordan  &  Gilbert,  Synopei?,  373,  18S3;  Jordan  A  Fordice,  Proc.  U.  S.  Nat. 

Mus.,  1886,  346. 

1050.  TTLOSUBUS  SCAPULARIg,  Jordan  A  Gilbert. 

Head  2$;  depth  6f  ;  eye  2£  in  postorbital  part  of  head.  D.  14;  A.  15; 
scales  215.  Body  slender,  subterete.  Caudal  peduncle  compressed,  with- 
out keel ;  jaws  slender,  twice  length  of  rest  of  head.  Scales  small,  145  to 
150  before  dorsal ;  maxillary  not  wholly  concealed  by  preorbital.  Greenish ; 
a  bluish-silvery  lateral  band,  which  is  broadened  below  dorsal ;  a  con- 
spicuous round,  dark  blotch  above  pectoral.  Length  H  feet.  Panama ; 
rather  scarce,    {scapula,  shoulder,  which  has  a  dark  spot.) 

lyfamrtu  MMpuUtriii  Jordan  &  Gilbert,  Bull.  U.  8.  Fish  Comro.,  i,  1881,  307,  Panama.  (Type, 
Noa.  29427,  29435,  and  29438.  Coll.  Gilbert.)  IbUL,  n,  1882,  109;  Jordan,  Proc.  U.  S.  Nat 
Mus.,  1886,  370. 

1051.  TTLOSURrS  TIMUCU  (Walbaum). 

(Timucc;  Peixk  Agulha.) 

Head  2$ ;  depth  7 ;  eye  moderate,  2&  to  21  in  postorbital  part  of  head. 
Scales  small,  225,  about  150  before  dorsal.  D.  15;  A.  17.  Body  very 
slender,  subterete;  caudal  peduncle  not  keeled:  vent  rale  inserted  nearer 
cheeks  than  base  of  caudal.  No  distinct  temporal  notch ;  maxillary 
not  entirely  concealed.  Scales  and  bones  not  green.  Greenish;  a  silvery- 
bluish  lateral  band,  widened  below  dorsal;  no  scapular  spot.  Length  1| 
feet.  Florida  Keys  to  Brazil ;  not  rare;  our  specimens  from  Key  West, 
Cuba,  and  Bahia. 

Timucu  or  JVix«  atjulha,  Marcarave,  Pise.  Rrasil.,  1G8,  1648,  Brazil. 

Etojr  timucu,  Walhai'^    Artedi  Pis\,  in.  88,  1792.  Brazil;  after  Timucu  of  Marcgravk. 

Belottf  subtruncata.  Poky,  Memorial,  u,  29"»,  1800,  Havana. 

Btlone  </</>r**««i,  Poky,  Miinoriasi,     ,  290,  18iK),  Havana. 

Tylotums  Myitta,  Jordan  Jt  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1884,  25,  Key  Weat.     (Type,  No. 

34965.     Coll.  Jordan.) 
Tyfontru*  mbtt-Hncatus,  Jordan  &  Fordice,  /.  c,  346. 

1052.  TYLOSl  Kl  S  El  BYOPS,  Bean  &  Dresel. 

(Long-jaw.) 

D.  15;  A.  17;  scales  200.  Close  to  Tylosuru*  timucu,  but  the  body  less 
slender,  the  depth  (>  in  head,  which  is  about  3  in  body ;  eye  larger,  2.V  in 
postorbital    part  of  head;    a  distinct    notch   on  temporal    ridge  close 


■  I 

width  of  ioleroruita]  b|»cc>  and  t  length  of  poatorbital  portiaa  mt  h 

which  is  rather  more  than  half  leofrth  of  beak.     Depth  of  body  e 

al>ly  lean   than   length  uf  pectoral   tin,  which  la  l«aa  than   lb*  dulun  ■/ 

■  lie  nuercular  iiiargiu  frutn  the  orbit :  ventral  Hn  a  little  nearer  brad  ikaa 

caudal :  middle  ami  hinder  dorsal  and  anal  rays  •  atwtiaa]  in  langtb,  aba*!, 

the  lant  terminating  at  u  rum>idrraldc  diatance  from  root  of  taadal ;   onc» 

of   anal    miliirwliat    in    advance  of  Ihal  of   dona  I :  eandal   forked,   wit* 

the  l»l.w  auh«i|iia]  in  lenjith.     Scalp*  minute,  adherent.     The  UWIM MM 

of  the  lateral  keel  mi  the  caudal  Mu  Mack.     Coaal  of  t.uiana.      (Gualber.i 

(„„,.:.,  amall:   ~.  .eye.) 

tolm- ~.r  ■■■,-,  i.i  Miii.1,1,  >t.  si:.  I--,  Surinam.  BHllak  Oulaaa.     'I-U.  Hil-lrt  — 

I  all.  TII.IIM  III*   INulSTUEPt  (Oualh-r .) 

il  xlronuly  deprcaard.  with  a  ■tuupiab  Ulml 
Head  narrow.  elongate,  ratbrr  nam  nhvve. 
uliual  groove.  Haae  of  lb*  inlenMiilUrtea 
:  maxillary  half  hidden  by  the  preortMtaL 
if  ..f  brad,  winch  ii  mora  than  I  Lai  of  pee- 
>!•'[  i.i  tn-.nl  than  caudal:  middle  and  bind** 
i!   in   leti ulli.  abort,  the  laat  terminating  at  a 

T-rmmalion  of  the  caudal    keel    black**, 
■     ,.im,,u'!...  narrow;  -ore*,  bead.) 

■!■'.  I-  a,  tcu.ao.      (Ootl.  rtaaw.) 


Ilra.ll''.  II.  HI:  .1 
edge:  Ih.I.  .,,1-i,,, 
with  a  deep,  media 

Kje  1  length  of  |.i»1 

loial.  Ventral  home 
doioal  and  anal  ray- 

ginaie  Scab-  irri 
Cue*!  uf  Ecuador 
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1066.  TTL08UBU8  ARDEOLA.  (Gorier  A  Valenciennes). 

D.  13 ;  A.  18.  Caudal  peduncle  depressed  and  with  a  sharp  keel ;  scales 
and  bones  green;  eye  moderate;  top  of  head  striated ;  teeth  very  small; 
base  of  upper  jaw  much  depressed ;  maxillary  entirely  hidden ;  caudal  fin 
forked;  ventral  midway  between  eye  and  caudal.  West  Indies.  ( Gun t her, 
as  "  Beloue  depressa");  not  seen  by  us.  The  synonymy  below  is  all  more 
or  less  doubtful.     {Ardeola,  diminutive  of  Ardea,  heron.) 

tBeUme  ardeola,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poias.,  xvm,  425, 1846,  Martinique. 
f  Belong  cigoneUa,  Cuvier  &  Valknciknnks,  Hist.  Nat.  Poiss.,  xviii,  436, 1846,  Porto  Rico. 
fBeione  argaltu,  Lb  Sueur  MS.  Id  Cuvikr  &  Valenciennes,  Hist  Nat.  Poiss.,  xvm,  439, 1846, 

Guadeloupe. 
Belone  depresso,  QCntheh,  Cat,  vi,  235,  1866;  not  of  Poky. 

1057.  TYLOSURUS  STOLZHAXNI  vSteindachner). 

(SlBKBITA.) 

Head  2f ;  depth  nearly  18 ;  eye  large,  about  10\  in  head  or  about  3  in 
postorbital  part.  D.  1, 16;  A.  1, 17;  P.  13;  scales  about  250.  Body  very 
slender,  not  compressed;  caudal  peduncle  depressed,  half  wider  than 
deep,  tbe  lateral  line  forming  a  moderate  keel,  which  is  green.  Jaws 
very  long,  slender,  and  fragile,  the  tip  of  the  lower  projecting;  length  of  * 
upper  jaw  from  eye  2f  times  length  of  postorbital  part  of  head,  or  9  times 
space  between  nostrils;  maxillary  scarcely  reaching  vertical  from  front 
of  pupil,  about  half  of  its  posterior  portion  slipping  under  the  preor- 
bital,  which  is  small,  not  reaching  backward  to  tip  of  maxillary.  Scales 
larger  than  in  T.  exili*.  Interorbital  region  with  a  rather  broad  and  deep 
scaly  groove,  widest  anteriorly  and  extending  backward  to  opposite  mid- 
dle of  cheeks ;  behind  this  the  middle  part  of  cranium  somewhat  elevated 
and  bounded  by  two  longitudinal  ridges  higher  than  the  temporal  ones; 
this  region  scaleless.  Cheeks  well  scaled ;  scales  on  opercle  very  minute. 
Dorsal  origin  above  base  of  fifth  anal  ray;  anterior  rays  of  both  fins 
produced;  other  rays  equal,  the  posterior  not  reaching  nearly  to  base  of 
caudal;  anal  lobe  higher  than  dorsal  lobe,  its  length  £  postorbital  part 
of  head;  ventrals  small,  extending  about  &  distance  to  origin  of  anal, 
their  insertion  midway  between  base  of  middle  caudal  rays  and  middle 
of  cheek  ;  pectorals  broad,  as  long  as  postorbital  part  of  head,  the  upper 
ray  broad ;  caudal  lunate,  lower  lobe  longer.  Color  green  above,  white 
below  ;  a  dusky  dorsal  stripe  and  a  silvery  lateral  one ;  sides  of  head  sil- 
very, upper  part  of  cheek  puuctulate,  a  blackish  half  bar  between  cheek 
and  opercle;  a  blackish  blotch  above  eye  and  one  in  front  of  nostrils ;  fins 
olivaceous,  somewhat  dusky  at  tip ;  posterior  part  of  pectoral  more  or  less 
abruptly  black,  Hometimes  merely  dusky  ;  caudal  keel  green.*  Length  2 
feet.  Abundant  at  Mazatlan,  where  it  is  a  common  market  fish;  also 
taken  at  Gnavmas  bv  Evermann  and  Jenkins;  south  to  Peru. 

Tielom  stolzmmtni,  Stkiniuchnek,  Ichth.  lk'itr.,  vn,  21,  1878,  Tumbez,  Peru. 
Tylomtrtu aierrita,  Jordan  A  Gilbert,  Proc.  U.  8.  Nat.  Mus.,  1881,  468,  Mazatlan.     (Type,  Nos. 
28162,  28265,  29227,  29.177,  ami  20378.     Coll.  Gilbert.) 


*  This  description  in  drawn  up  from  Mazatlan  specimen*,  including  the  type*  of  T.  tUrrita. 
Steiudachner's  type*  of  11.  Ht»hmanni  are  described  m  having  a  smaller  eye  (14  Id  bead  instead  of 
10%),  tbe  pectoral h  merely  dusky,  and  D.  15;  A.  16. 


Head  2( ;  depth  5J :  iDont  H.  Eye  lam*,  S*  in  p> 
D.  IB;  A.  IT;  vcrtel.ne  H  +  '.M^W;  aoalea  300.  Hod*  ilwUt.  a**  n* 
pnunl :  tail  moderate))'  depreeaed,  broader  than  deep,  lb*  lateral  lie* 
panning  into  a  alight  t»l  wtiich  imml  Mack.  Mend  lun|,DiIiW«,iili 
a  broad,  rattier  shallow,  scaly  median  irnmvt.  tipper  jaw  fnm.  •jitim 
length  of  reet  of  head;  maxillary  not  nearly  hidden  by  the  pnvMMlal 
Teeth  aharp:  month  not  i|nite  cloning,  ftealr*  and  boaea  more  of  lea* 
green:  pectoral  equal  to  |H»torliilal  pan  of  bead.  Ventral*  ■ 
mid  wsj-  lx-t  »  i-rii  pre«]ierrle  and  bane  of  caudal ;  doraal  and  anal  m 
falcate:  the  la.t  rava  ill  way-  abort:  caudal  fin  ■tightly  • 
Sralra  thill  and  nmall.  aid  before  dnnal.  Color  greeniab.  aidee  ailtery : 
a  narrow  silvery  lateral  ntriiie;  a  dark  bar  on  front  of  operele:  *ae 
DlitarMitm.  Length  4  fret.  Cape  Coil  to  Teiaa ;  rettr  a 
Atlantic  and  linlf  coantn;  often  ascending  rivera  far  abore 
and  doubt  U™  breeding  in  fre«b   water*.      I  ■*riau,  of  the  *m 


ii.ii*,N*w 
to.  pi.  la.  I* 
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1060.  TYLOSUBU8  ALMEIDA  (Quoy  &  Gaimard). 

(TlMUCU.) 

Head  about  3.  D.  13  or  14;  A.  15  or  16.  Very  close  to  Tylosurus  mart- 
nus,  but  with  smaller  eye,  3  to  3^  in  postorbital  part  of  head,  and  fewer  fin 
rays.  Surinam  to  Rio  de  Janeiro,  and  probably  northward  in  the  West 
Indies.  Known  to  us  from  the  specimens  called  Brtone  timucu  by  Cuvier 
&  Valenciennes.  (Named  for  Don  Fr.  Almeida,  once  Secretary  of  the 
Portuguese  legation  at  Paris.) 

Belone  almeida,  Quoy  &  Gaimard,  Voyage  de  l'Uranie,  Zool.,  226, 1824,  Brazil. 

Belome  timucu,  Ccyikr  i  Valenciennes,  Hist  Nat.  PoiM.,  xviii,  426,  1846,  Rio  de  Janeiro;  not 

Etoz  timucu  of  Wa  lb  a  I'M. 
BeUme  truncate,  Tar.  guutnmn^  GCnthir,  Cat.,  >  i,  245,  1866;  not  of  llf  llkr  A  Troschkl. 

1061.  TYL08UBU8  FODIATOR,  Jordan  A  Gilbert. 

(AorjoN.) 

Head  about  3| ;  depth  15 ;  eye  large,  64  in  snout,  3  in  postorbital  part 

of  head,  and  2  in  interorbital  width.    D.  I,  19;   A.  I,  17;  V.  6;  P.  14; 

scales  440.     Body  robnst,  the  caudal  peduncle  with  a  strong  keel,  black 

in  color;  one  or  more  folds  of  skin  across  edge  of  preopercle;  caudal 

unequally  forked;  dorsal  with  its  last  rays  elevated  in  the  young.     Beak 

short  and  very  strong,  the  snout  14  times  length  of  rest  of  head.    Dorsal 

inserted  opposite  anal ;  ventrals  inserted  midway  between  base  of  caudal 

and  middle  of  eye.    Cheeks  closely  scaled,  operoles  nearly  naked ;  scales 

extremely  small.    Color  green  above,  silvery  below ;  fins  somewhat  dusky, 

except  the  anal,  which  is  pale;  cheeks  and  lower  jaw  silvery;  middle 

line  of  back  darker;  scales  and  bones  a  very  bright  green;  no  distinct 

lateral  stripe.     Length  3  to  5  feet.    Pacific  coast  of  Mexico ;  common  about 

Mazatlan  and  Acapulco.    A  very  robnst  species,  distinguished  from  T. 

raphidama  by  its  fewer  fin  rays,     (fodiator,  one  who  stabs,  this  species, 

like  the  next,  being  often  dangerous  to  fishermen.) 

Tt/lontru*  fotlutUtr,  Jordan  A  Gii.iiKRT,  Proc.  U.  S.  Nat.  Mus.,  1881,  459,  Maxatlan.    (Type,  Nos. 
28190  and  28323.     Toll.  Gilbert.)    Jordan,  Cat.  Fiuhee  N.  A.,  59,  1885. 

10412.  TYLOSCRIS  RAPHIDOMA  (Bansanl). 
(IIoundfisii;  Aouja  pr  Casta;  GcARnnsH.) 

D.  21  to  24  ;  A.  22  to  24;  scales  350.  Caudal  keel  rather  strong,  black  ; 
one  or  more  folds  of  skin  across  edge  of  preopercle.  Body  robust,  little 
compressed,  its  greatest  breadth  a  little  more  than  $  greatest  depth ;  cau- 
dal peduncle  slightly  depressed,  a  little  broader  than  deep,  with  a  slight 
black  dermal  keel.  Head  broad,  interorbital  space  nearly  |  length  of 
postorbital  part  of  head,  with  a  broad,  shallow,  nearly  naked  median 
groove,  which  is  wider  behind  and  forks  at  the  nape.  Supraorbital  bones 
with  radiating  stria'.  Jaws  unusually  short,  stiff,  strong, rapidly  taper- 
ing forward;  large  teeth  of  jaws  very  strong,  knife-shaped.  Upper  jaw 
from  eye  about  lij  times  as  long  as  the  rest  of  head.  Eye  large,  7  in 
snout,  2ft  in  postorbital  part  of  head,  and  1£  in  interorbital  width.  Max- 
illary entirely  covered  by  the  preorbital.     Cheeks  densely  scaled ;  opercles 


IMS.  TTUMCBCH  «lLUTn  [CyW  A  Tim* 

D.  15:  A.  17.  Ad  imperfectly  known  ipeclea,  apparently  * 
T.  rapkiitama  in  bavins;  itie  cau<l*l  little  forked  Mid  in  having  »  «|4I 
keel.  Scales  hiiisII.  Jir.k  rather  strong,  1|  llmca  length  of  real  of  beaal 
Tup  (if  lieml  witli  *  Ikhiv  cmn/ue,  ita  *nrfaee  •moots;  Ita  soldi  n  »ilh 
notches  like  thus*  on  a  violin.  Cayenne.  (Carter  *  VslmiliSiW  ) 
( galea! km.  having  a  brllurt. ) 
jbt.wji.iboi.>,  i'i  una  i.iini"!.,  nut.  Nil.  I'.*—,  cur.  m,  I  Ma.  Cay—. 

i oat.  ti uisi  Kt  •.  ruinn*  .mmanni. 

1).  -'I  ■<>  23:  A.  1'.'  or  30.  ('1imwI.v  allied  to  7>I*r*r«  «€»..  tW  WMt 
•bort*-r  aiul  nrakrr.  the  grrati-«l  depth  of  IhhIv  p.[u»1  to  laortL  of  par 
torn!       A  Ktnyi-li   lateral  ulii-ak       Araimlcu  to  I'anaaaa;  a  large  ifirm. 


1)33;  A.  21 :  aeale.  3*1  (amlal  kt*l  Mrong,  Mack;  1  or  mm  fcMsaf 
■kin  soma*  (he  preuprrrli-:  ariln  mil  lumen  Krerri  Iteak  iHmng.  mm 
eli.njeaic  than  in  Tfli-nru.  mpkidama.  it>  length  a  boat  twtoa  lb*t  •<*  l*M 
of  baad;  fr-MUmi  depth  uf  body   abunl  t  Wgth  of  poetnral.      Data*!  ta 
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long,  beginning  behind  front  of  anal,  its  last  rays  much  elevated  in  the 
young,  becoming  low  in  the  adult;  eaudal  deeply  and  unequally  emar- 
ginate;  ventral  a  inserted  midway  between  middle  of  eye  and  base  of  cau- 
dal. Green  above;  no  lateral  band.  Length  3  to  4  feet.  West  Indies, 
occasionally  straying  northward  (Buzzard's  Bay,  Goode;  Beaufort, N.  C, 
Jordan);  also  in  the  Mediterranean ,  if  Tylosurus  imperialist Cocoo,  is  the 
same  species,  as  appears  to  be  the  case.  {Aoua,  the  needlefish,  from  acus, 
needle.)    (Eu.) 

Spkyrtcna  oou,  Lacbpedb,  Hist  Nat  Potts.,  v,  6,  pi.  1,  fig.  3, 1803,  Martinique;  from  a  drawing 

by  Plvmieb. 
f  Esox  imperials,  BAlllfBSQUR,  Caratteri  di  Alcuni  Nuori  Qeneri,  59, 1810,  Palermo. 
t  TylomurM*  catttrainii,  Cocoo,  Letters  in  Giorn.  Sci.  Lett  Sic,  xviu,  18,  pi.  1,  flg.  4, 1820,  Messina; 

GCnthbr,  Oat,  vi,  242,  1808. 
Bdom  latimana,  Poet,  Memoriae,  n,  290, 1861,  Havana;  Of ntiibr,  Gat,  vi,  249, 1866 ;  copied. 
BefoiM  jonni,  Goods,  Amer.  Joum.  Sci.  Arts,  1877,  295,  Bermuda;  GOnthjkr,  Ann.  Hag.  Nat 

Hist,  in,  1819,  150. 
Bdone  atriMwra,  GCnthbb,  Cat,  vi,  241, 1866;  not  of  Lb  Subur. 
TyUmmu  actw,  Jordan  A  Fordicb,  /.  c,  355. 

1066.  TTL08URUS  CARIBBJEU8  (Le  Sueur). 

D.  24 ;  A.  22.  Month  not  capable  of  being  completely  closed,  the  upper 
jaw  being  arched  at  base,  much  as  in  Athlennea  hians;  lobes  of  dorsal  and 
anal  low,  the  last  rays  elevated.  Depth  20  in  total  length  with  oaudal; 
head  3g ;  body  broad,  compressed;  breadth  of  body  i  its  depth,  whioh  is 
about  equal  to  postorbital  part  of  head;  preopercle  with  folds  of  skin; 
eye  very  large,  lOjr  in  head,  2^  in  postorbital  part;  beak  slender,  more 
than  twice  as  long  as  rest  of  head;  teeth  rather  weak;  preopercle  with 2 
cross  folds  of  skin;  caudal  peduncle  with  a  strong,  black  keel;  oaudal  fin 
moderately  forked,  the  lower  lobe  mnch  the  longer;  dorsal  inserted  a  lit- 
tle behind  anal;  ventrals  midway  between  base  of  caudal  and  middle  of 
eye;  skull  narrow.  Scales  small,  green,  about  210  before  dorsal.  Bluish 
white  below,  a  faint  bluish  band  along  sides ;  fins  bluish.  West  Indies ; 
not  very  common. 

BeUme  caribbtea,  Lb  Sueur,  Joum.  Ac.  Nat  Sci.  Phils,,  u,  1821,  127,  Caribbean  8ea. 
Belone  aUipinna,  Post,  Memori&s,  n,  293,  1861,  Cuba. 

Tglomrus caribbavs,  Cuvibr  &  Valbncibnnes,  Hist  Nat  Poiss.,  xviu,  430,  1846. 
Tylotunu  corib&jeus,  Jordan  &  Formce,  /.  c,  357. 

325.  ATHLENNES,*  Jordan  <fc  Fordice. 

Athlcnne*,  Jordan  &  Fordicb,  Proc.  U.  S.  Nat.  Mus.,  18*6,  342,  (Aioiw). 

This  genus  is  close  to  Tylo*uru8y  differing  chiefly  in  the  greatly  com- 
pressed, almost  ribbon-shaped  body.  The  single  species  is  American. 
(a^Xrv^f,  without  mucosity,  a  name  applied  by  some  mediaeval  authors 
to  the  fish  called  by  theui  3(?.<nj/  or  Acus,  Ehox  belone,  L.) 


•This  name  was  inadvertently  written  "  Athlennct"  by  its  authors,  and  as  this  form  has  now 
been  seyeral  timed  used  it  may  remain  so.  Abletme*  was  intended,  as  the  etymology  shows; 
AthUnne*  i§  meaningless,  bat  euphonious. 


(Tax  Balao*.  ) 
Body  elongate,  more  or  leas  eompreaaad,  eoeentd  wltfe  sari*  lyMi 

scales  ;  upper  jaw  short,  lower  jaw  various,  sometimes  mqeh  prudocwd  la* 
toothed  portion  at  hase  titling  against  the  toothed  preinanllarws  :  Mat 
eipial,  moetly  nmull  ami  tricuspid  :  max  i  liar  lea  anchyloses)  to  prt—til 
lariea.  liill  rakers  long.  L'aildal  fin  rounded,  or  forked :  if  forked.  lee 
lower  lobe  the  lunger.  Anal  tin  modified  id  the  viviparous  •psesss 
(ZrMnwopfrra*).  nil  Hindi  net)  in  the  others  and  usually  similar  to  tW  4m 
sal;    no   Quiets:    air   Idaddet  large,   sometimes  cellular.      Third   <rpn 

pharyngeal  on  each  aid Iich  enlarged,  solidly*  united  with  lis  folio*  ■> 

form  an  oval  piste,  with  slightly  convel  snr1see  sad   covered  with  MaM 

tricuspid   teeth:  thin  in  nl I   as   targe   as  the  united   lower   phaxy  ags  i  .i 

and  tits  into  tin-  concavity  nl'  the  latter :  fourth  up  per  pharyngeal  wast- 
ing or  groHii  fast  lu  the  lliuil :  litwri  pharyngeal  large,  thick.  tnangwLw. 
wilh  eoncave  surface.  Vertehrj'  nlmul  .VI.  (Characters  verified  us  Mtim- 
ramjikm  frroa-si,  //yuorsirmjifciia  i<-)~rti  and  rAetoaVras  afaniaoiaVa. ) 

Iterhivuruus  fishes  of  the  «  uniiseas  ;  mostly  shore  *  pee  tea  :  a  lew  pclafic 
They  feed  chiefly  on  green  iilg;e,  ami.  like  the  related  forma,  swia*  at  la> 
surface,  occasionally  lenpiug  into  I  he  atr.  Sire  ratbersmall.aboat  a  fo*4 
in  length,  ("tiers  nix.  hi  7;  aperies  about  75.  ( Scemtrreanda1,  pari,  U*a- 
ther.  Cat  .  vi,  iVt-Kti.  IMsi  . 
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oo.  Lower  Jaw  acute,  longer  than  upper,  or  more  or  len  produced;  teeth  small;  species  otI- 
paroua,  the  anal  fin  in  the  male  not  modified,  the  caudal  fin  unequally  lunate. 
6.  Lower  jaw  produced  in  a  long  pointed  beak,  usually  longer  than  rest  of  head, 
c.  Body  moderately  compressed;  pectorals  moderate;  shore  fishes. 

d.  Air  bladder  simple;  sides  of  body  more  or  less  convex;  ventrals   inserted 

anteriorly,  far  in  advance  of  dorsal.  Hyporhaxphus,  327. 

dd.  Air  bladder  cellular;  sides  of  body  nearly  vertical  and  parallel ;   ventrals 

inserted  posteriorly,  not  far  before  doreal.  Hkmi&am phus,  328. 

ce.  Body  very  slender  and  compressed,  more  or  less  band-like;  pectoral  fins  very  long, 

ventral  very  short,  inserted  posteriorly;  pelagic  species. 

EULEPTOBHAMPHUS,  329. 

326.  CHRIODORUS,  Goode  &  Bean. 
(Hardheads.) 

Ckriodonu,  Goode  A  Beak,  Proc.  U.  &.  Nat.  Mus.,  1882,  432,  (alhermoide$). 

Body  and  fins  essentially  as  in  Hemiramphus,  bnt  both  jaws  very  short, 
not  at  all  produced,  the  lower  jaw  broadly  rounded,  each  with  two  series 
of  large,  tricuspid,  incisor  teeth,  which  form  a  continuous  cutting  edge. 
Maxillary  anohylosed  to  premaxillary.  Pectorals  small;  ventral  fins 
small,  median.  Scales  large.  Pharyngeal  bones  almost  exactly  as  in 
Hyporhamphus,  the  lower  pharyngeal  a  little  thicker  and  less  concave,  the 
united  third  upper  pharyngeals  a  little  broader  and  less  pointed  forward. 
Vertebrre  49.  Shore  fishes,  the  single  known  species  from  the  coast  of 
Florida.    (xp^a>  want ;  66pvf  lance ;  the  jaw  being  not  produced.) 

1068.  CHBIODOBUS  ATHERDTOIDES,  Goode  *  Bean. 

(Hardhead.) 

Head  4g;  depth  6f ;  breadth  of  body  J  its  depth.  D.  14  to  16;  A.  15; 
V.  6;  P.  12;  scales  7-46  to  48-3;  vertebra  31 +  18.=  49.  Interorbital 
space  broad,  unevenly  convex,  its  width  equal  to  eye,  which  is  3j  in  head  ; 
snout  3  in  head  ;  premaxillaries  much  broader  than  long,  their  edges  con- 
cave ;  maxillary  4  in  head  ;  mandible  2±,  its  tip  broadly  rounded,  not  at 
all  produced.  Dorsal  opposite  anal  and  entirely  similar  to  it ;  both  fins 
elevated  in  front,  but  not  falcate,  their  longest  rays  half  head ;  caudal 
moderate,  deeply  and  subequally  forked ;  ventrals  2£  in  head,  their  inser- 
tion midway  between  snout  and  base  of  caudal ;  pectorals  li  in  head ; 
vertical  fins  with  small  scales.  Bones  of  top  of  head  smooth,  hard,  and 
translucent.  Scales  moderate,  firm.  Translucent  greenish  above  with 
dark  dots  on  the  scales ;  a  bright  silvery  lateral  band  as  in  Jtherina, 
broadest  under  dorsal  fin,  where  it  is  as  wide  as  pupil.  Length  10  inches. 
Florida  Keys,  locally  abundant  at  Key  West,  but  not  yet  taken  elsewhere ; 
a  handsome  little  fish,  and  an  excellent  pan -fish.  It  feeds  chiefly  on  green 
algae.     (Atherina;  cMor,  resemblance. ) 

Chriodonu  athrrinoidef,  Goodk  &  Bean,  Proc.  U.  S.  Nat.  Mus.,  1882,  432,  Key  West ;  (Type,  No. 
26693.    Coll.  Stearoa.)    Jordan  &  Gilbert,  Synopsi*,  you,  1883. 

327.  HYPORHAMPHUS,  Gill. 
(Halfbeaks.) 

Hgporhamphtu,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1859,  131,  {tricwtpulatns  =  uni/aaciahu). 

Body  elongate,  moderately  compressed,  the  sides  of  body  not  vertical, 
bnt  more  or  less  convex;  the  dorsai  outline  parallel  with  that  of  the 


Head  <£;  depth  about  <H.  I).  12  to  II ;  A.  IB:  eealaa  tt;  vertebra-  M  + 
18  =  52.  Very  cloec  to  H.  refto-M,  differing  chiefly  in  lb*  atwrter  »**k 
■nil  tbe  1l>h  cotiipi'MM'il  and  more  rubuat  body.  Lower  Jaw  freea  mhI  ef 
upper  jaw  ti  to  T  in  total  length  from  its  tip  to  baae  of  caadaJ  ,*t  u  at 
robrrli),  iu  length  in  adult  always  lew  than  that  of  rail  of  bead ;  veeaaf 
with  tbe  beak  proportionately  longer ;  head  with  lower  Jaw  3  la  Wdy  , 
body  half  ileejier  (ban  broad;  premaiillary  plate  broadet  than  iamg:  eya 
leaa  (ban  intemrbltal  width.  ;  poetorbital  part  of  bead:  vatarale  eaanwa* 
between  eye  and  baae  of  rmnlil :  ilornal  and  anal  deoeely  aeaJy  ;  baefc 
broad.  Leujitli  ■  foot-  Wmi  In. linn  fauna,  generally  coaimon  freea  Key 
Weal  to  Kiode  Janeiro:  alto  taken  at  I'atiama:  tbia  or  no  me  terj  auaiiaf 
■peciei  alao  iti  the  Kant  ludiefl  ami  oil  the  coaat  of  Africa.  Tbe  youg  ml 
thie  •  pec i re  bu  the  Wnk  longer  au'l  can  not  alwaja  be  readily  dwii» 
gniehed  frum  Ilfp-irknmpkmt  rutorfi,  n  hich  la,  however,  alwaja  aeore  aieav 
der  :  here  dcecrihed  frum  Key  Weal  aprciuiene.  ( «•■■.  one  :  /aerie,  taaW  I 
a-i>i^hi.n.'i.^.ai'i.n.1l.i  ■■  ■„it,  v  M  ■  -  -    —  funl    -ti  ma. 


>Xf>,  GClIlOU,  L»L.    I 
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1070.  HTPORHAXPHV8  BOBERTI  (Curler  ft  Valenciennea). 
(Common  Halfbeak;  Pajarito.) 

Head  4J-  without,  or  2$  with  mandible;  depth  about  1\.  D.  14  to 
16;  A.  15  to  17;  scales  54;  vertebne  34  -f  17  =  51.  Lower  jaw  (from 
front  of  eye)  4  to  4£  in  length  from  tip  of  snout  to  base  of  caudal. 
Premaxillary  plate  rather  broader  than  long ;  eye  3}  to  4  in  head,  nearly 
equal  to  interorbital  space,  1\  in  postoroital  part  of  head.  Ventrals 
inserted  nearly  midway  between  eye  and  buseof  caudal ;  dorsal  and  anal 
scaly,  opposito  each  other  and  similar  in  form  ;  caudal  moderately  forked, 
the  middle  rays  half  longer  than  the  eye.  Back  rounded  above.  Trans- 
lucent green  above ;  the  scales  above  dark-edged ;  sides  with  a  well- 
defined  silvery  band,  narrower  than  the  eye,  about  as  broad  as  a  scale; 
tip  of  lower  jaw  red ;  3  narrow  dark  streaks  along  middle  of  back ;  ante- 
rior rays  of  dorsal  and  anal  and  tips  of  caudal  usually  dusky,  sometimes 
jet  black,  especially  in  Pacific  Coast  examples,  which  have  darker  fins 
than  those  from  the  Atlantic.  Peritoneum  black,  as  in  most  herbivorous 
fishes.  An  excellent  food-fish.  Length  12  inches.  Coasts  of  America 
on  sandy  shores,  swimming  in  schools,  and  often  pursued  by  the  blue- 
fish  and  other  predatory  species ;  on  the  Atlantic  Coast  it  is  found  chiefly 
north  of  the  Tropic  of  Cancer,  but  extending  to  the  Equator  on  the  Pacific 
Coast.  Very  close  to  the  preceding,  of  which  it  may  be  a  northern  variety 
or  subspecies.  It  is  recorded  from  Newport,  R.  I.,  Longport  and  Beesleys 
Point,  N.  J.,  Beaufort,  N.  C,  Charleston,  Pensacola,  San  Sebastian  River, 
Cedar  Keys,  New  Orleans,  Mazatlan,  Guaymas,  Cape  San  Lucas,  La  Paz, 
Panama,  and  Indefatigable  Islands  and  Chatham  of  the  Galapagos.  It 
seems  to  be  common  on  both  coasts,  especially  in  northern  Florida,  and 
about  Cape  San  Lucas.  It  bos  not  been  found  among  the  Florida  Keys 
or  in  Cuba.  On  the  Pacific  Coast  its  range  is  not  limited  to  the  region 
outside  the  Tropics.  This  species  has  been  called  Hemiramphus  roberti, 
but  as  the  type  came  from  Cayenne,  the  scanty  description  may  have 
been  based  on  a  specimen  of  H.  unifasciatus.  As  type  of  our  present 
description,  we  take  a  specimen  from  Indefatigable  Island.  (Named  for 
M.  Robert,  who  collected  at  Cayenne  for  Valenciennes.) 

Hemirhamphtu  roberii,  Cuviek  k  Valenciennes,   Hint.  Nat.    Poiss.,  xix,  24,  1846,  Cayenne; 

said  to  have  a  longer  beak  than  //.  pfratii;  possibly  based  on  Bpecimeus  of  H.  uni/a»ciatu§; 

(Coll.   Poiteau  k  Robert);  GrKTiKR.  Cat.,  vi,  263,  1866;  Meek  A  Gojw,  Proc.  Ac.  Nat.  Sci. 

Phi  la.,  1884,  223. 
Hemirhamphus  untfatuiatiu,  Jordan  A  Gh.hkkt,  Synopsis,  376,  1883. 

1071.  HYPOKHAMPHl S  ROS£  (Jordan  &  Gilbert). 

Head  2  with  lower  jaw,  or  5  with  upper;  length  of  lower  jaw  beyond 
the  upper  4$  in  head.  D.  14;  A.  14;  scales  61  to  63.  Lower  jaw  (from 
tip  of  upper)  4£  in  length  from  its  tip  to  base  of  caudal.  Head  with- 
out mandible  3$  in  length  from  tip  of  upper  jaw.  Premaxillary 
plate  about  as  broad  as  long.  Eye  less  than  interorbital  space,  about 
half  postorbital  part  of  head.  Ventrals  inserted  farther  back  than  in 
H.  robertiy  rather  nearer  tip  of  caudal  than  eye,  a  very   little  nearer 

F.  N.  a. 17 


caudal  thau  sill  opening.     Air  Madder   cellnlar,  with    nt;  f 
(In    //.  bnirnii.     B\irt\ra   protiablj   numerous, but  moat  of  Dtrm  hat*  sat 
been   examined   aa   to   tlir   i*haractrra    which    aeparnie   Ibia   |hu    fprua 
//_«/H>rA<i*if>*«*.      (>i(it.  half:  /.ni*.*,  beak.} 
•    l>r»r  hiar  ■■'  pcbml  "i"c  lu  II''.  Infill  <d  r^tani  ™»li  imWf  tkaa   I  !■>  w 

■hai.  ilrHli  ■■(  l.-l-  *•»•■-  »-Ti 

i«;t.  iihihiphi' 


length  ff»m 

length  from 

ti|.  -I 

lartfe.  ri| iml 

iuserted  are! 

]  l.jiJi 

pectoral;   vr 

rli.iii 

Joranl  |.[o.lii 

red  in 

■  little  m..r. 

forked,  thai 

..wi-r  1 

darker   than 

it.   ff, 

i>aml :  beak  . 

.lark. 

1  1>.  11:  A.  13:  anlca  53.  h-J< 
ided,"  the  aidM  of  body  tertata). 
i«  I  from  end  of  upper  Jaw  t  4*  la 
I.  Itrail.  without  mandible.  .'■  ia 
villarien  broader  thau  long,  tie 
H>li>rbllal  pan  of  bead.  Vent  nth 
in  ln-f  of  caudal  anil  middle  of 
!■  .mailer  than  doraal ;  laat  rat  of 
rti.ral  t  length  of  bead,  tu  length 
mr.il.  J|  in  head:  ran  da]  iIh|!i 
in  life  Hear  deep  blue  (Tees,  nrn.fc 
(«.:  mdea  mhery.  ■Ilbonl  Lateral 
.  its  membrane  edged  with  •  kite; 
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lobe  of  dorsal  and  upper  lobe  of  caudal  deep  orauge  yellow ;  ventrals 
tipped  with  yellow  ;  sexes  alike.  Length  15  inches.  West  Indies,  gen- 
erally abundant  from  Key  West  southward  to  Bahia;  this  or  some  closely 
related  species  also  occurring  at  Panama.  Common  at  Key  West  and 
Havana;  a  specimen  taken  at  Hunger's  Wharf,  Virginia,  by  Dr.  J.  T.  Wil- 
kins ;  a  good  food-fish,  well  distinguished  by  its  orange  caudal  fin. 

Ehox  maxilla  inftri<ire  prodmia,  Browne,  Hist.  Jamaica,  443, 1756,  Jamaica. 

Etax  brtuitictuiA,  Linn.v:u8,  8y*t.  Nat.,  Ed.  x,  17'»8,  314,  Jamaica;  afL»r  Browne;  the  Timucuof 
Marcgravo  wrongly  included  In  the  synonymy;  Block,  Ichth.,  391,  1801,  corrected  synon- 
ymy and  description. 

Hemirhamphtu  marginatum  Le  Sueur,  Journ.  Ac.  Nat.  Sci.  Phila.,  11,  1823, 135,  Lesser  Antilles; 
not  of  ForskAl. 

Hemirhamphtu  brotcni*  Cutier  A  Valenciennes,  Ilist  Nat  Poiss.,  xix,  13, 1846,  Guadeloupe; 
Martinique. 

Hemirhamphu$  pU'ii,  CiviER  A  Valenciennes,  /.  c,  19,  Martinique;  San  Domingo;  GUhthbs, 
Cat,  vi,  369,  18C6;  Meek  &  Goes,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1884,  225. 

Macrognalhtt*  brerirottri*,  Gronow,  Cat.,  148,  1854,  Jamaica;  after  Browne. 

HcmirhampkuM  ftlanirHtom*,  Poey,  Memorias,  11,  297,  1k61,  Cuba. 

Hemirhamphtu  bratUietuU,  GCnther,  Cat.,  vi,  270,  1806;  Jordan  &  Gilbert,  Synopsis,  224, 1883. 

1078.  HEM1RAMPHFS  BALAO,  Le  Sueur. 
(Balao;  Piper.) 

Head  with  lower  jaw  2$  in  total  length  with  caudal ;  depth  1\.  D.  11 
to  14 ;  A.  11  or  12;  vertebra?  39  +  16.  Lower  jaw  5\  times  in  length  of 
body,  £  greater  than  rest  of  head.  Eye  4  to  4 \  in  head  (from  tip  of 
upper  jaw ).  Scales  moderate,  caducous.  Pectoral  length  equal  to  \\  times 
depth  of  body ;  last  ray  of  dorsal  and  anal  slightly  produced ;  anal  very 
short.  Back  bluish ;  tip  of  lower  jaw  red;  upper  lobe  of  caudal  dirty 
violet.  Length  12  inches.  Cuba.  (Poey.)  According  to  Poey  this  species 
has  smaller  scales,  smaller  eye,  shorter  beak,  slenderer  body  and  slightly 
longer  pectorals  than  the  preceding,  and  the  upper  lobe  of  the  caudal 
differently  colored.  We  have  not  seen  it  and  do  not  know  whether  it  is 
distinct.  If  a  valid  species,  this  must  be  the  original  balaO,  which  is  said 
to  have  the  caudal  bluish,  and  the  common  species  will  stand  as  II. 
brattiliemns.  (Balao,  a  common  Spanish  name  of  species  of  this  genus, 
from  a  word  meaning  to  leap  or  dance.) 

Hemirhamphtu  balao,  I.k  Sueur,  Journ.  Ac.  Nat.  Sci.  Phila.,  11, 1823,  136,  Lesser  Antilles. 
Hemirhamphtu  macrochirut,  Poey,  Memoriu*,  11,  209,  1861,  Cuba. 

329.  EULEPTORHAMPHUS,  Gill. 

Evleptorhumyhu*,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  185ft,  131,  (?»rrr<w>,-fi). 

This  Renus  consists  of  pelagic  species  related  to  HvMiramphu%,  the  body 
much  more  slender  and  greatly  compressed,  and  the  pectorals  very  long, 
approaching  those  of  the  living-fishes.  Ventrals  small,  inserted  pos- 
teriorly. Air  bladder  not  described,  probably  cellular.  One  species  in 
our  limits.     (ev?.nrror%  very  slender  ;  <kiu$oc,  beak.) 


•The  types  of  Hrmirhamyhun  brmmi  (Museum  ut  Pari-*;  Martinique,  IMoe)  haro  52  nralea  in  a 
lengthwise  aeries;  no  05.  tt»  mated  by  Vukncienm*.  The  numiuai  opttctas  called  pb'ii  moA  filar- 
menUmu  are  identical  with  it. 
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fu.  Ri'MErrouumni  telox,  t~j 

Head  6|;  depth  10:  mandible  aboot  3.    D.  S3;  A.  21:  V.  C    ftse> 
extremal j  slender  and  elongated,  much  compressed,  alesoat  hemd-Jib* 
Back  thin,  subcarinate.    Lower  jaw  very  slender  and  long,  mark  IsngM 
than  the  rest  of  the  head.    Teeth  very  feeble,  the  lower  trirwspid-    Eye 
large,  about  equal  to  snoot,  aboat  3  In  head.    Pectoral  fine  long  end 
•lender,  half  ae  long  ae  mandible,  more  than  r  the  length  of  body :  epevt 
rays  of  pectorals  broad  and  compreeeed ;  vent  rale  not  longer  than  •)•. 
ineerted  far  back ;  caudal  fln  unequally  forked,  the  lower  lobe  the  Urns* 
Olivaceous;  sides  silvery.    Length  18  inches.    West  Indies,  miannaslly 
northward  in  the  Gulf  Stream  to  Massachusetts;  rare.*    Perhaps  nleau 
eal  with  the  East  Indian  species,  Emleptorkmmpkmm  hmgirmirw,  ae  eapemffd 
by  Putnam  and  others,  but  no  adequate  t  comparison  of  sperinssai  of  la* 
two  species  has  been  made.    ( relax,  swift. ) 

ff  ntmirkmmfkm Imgmttrt^  Crriftft,  Ktfrn*  Ante.,  U.  t.  Vol.  X.  M,  |.*J»,  FOeilinMH, 

fff  Htmwkmmpkm  tmmmmk>fnrku»,  Ccviki  A   V»uianin,   lib*.   VtU.   *vSm,  111.   3*.  pi    1*K 

lMfi,  open  ses.  177"  E..  f>  8. 
t BmtfpkwknmpkuM  br*tr**1i,  (Jill.  l*ror.  Ae.  Sal.  ltr|.  ffaila..  1*90,  1.11,  —  ImcmHty 
Bihftmhmmylmt  r*hv,  I*»it,  ^>mif»i«,  3lQ,  |MST(  Cubs;  l>.  19;  A.  St. 
f  UnmirkmmpkmB  iMptrurfrit  m<I  If.  wm€r**k^mehm^  OfKYHtS,,  ffct ,  M.  fit,  ItSSL 
gsl»|liir*—|4»  lowyin— >m,;  Pvtvam,  Froc.  Burt.  Hot.  !Cal.  Htt.,  1070,  SO).  J— *»  a  Gcuaa*. 

iroofata,  377, 1U&. 

Family  XCVI.  SCOMBRESOCID.K. 
iTlIK  Saikiks.  I 

Roily  fluii^att*.  rcnii pn'itM'd.  rnvcnM  with  MituM.  thin,  d«*rMu»u«  •<■»>« 

the  p*ii«*ral  a*|M»cat  1hmi»^  that  of  a  m.irkrrcl.     ltoth  j:iw»  m  !h-    *»'  . 
mole  or  \vhh  prolonged,  folium;;  a  ^IviuU'T  hrak.thr  up|«*rj.i*  i!»i\»:    - 
lou^rr :  t«'«>th  wry  frrhlr,  |H»ihti-il:   inuMilai  u-4  joiur«l  fait   to  prni.Av  . 
lath**:  |H*rt«»ial  and  \  «-ti1  i ;iN  »n..i!!  ;  <lori»al  ami  aiial  ]••» .  «iitn!ar  !••«-*•>, 
otlit-r.  i'arlj  with   I    !«•  »»  <li-t:i«-|o-<l  filij*  t^.   a*   til  till*  •S"M-,*Mifi' :    ^  i      r*V«  ■• 
Ilillut-roiift.  h»liir  :iu«l  r»!i-tn!rr       rii.u  \  ii^t  ai  )miim*«  §•*•«•  lit  i  alix  a«  i:. //•»-•'»  • 
fourth  ii|»|mt  phar  \  uji  ;il  on  »\n  h  »:»!»•   w.iiitm^  oi  lii«#-«l  villi  tl«   :i    r-i 
t  111  I  «1  ph;ii\  ti^f;*i  ij!r:it!\  •■nlar^i-il.  Hrp.ii  .it<>  from  ih  frilow  .  m\  •■:?«!    i    :: 
tt:<'ii«pi(l  ft-rti.:   »t-i  <ii.il  \%:th  -Mr.pU    ;«-•■!  !i  :   lirM  tooth  !•-*»:   lowrr  ;•:.*:•: 
grain   ii!i;iri|.   fuMiiiii^   ;i   t :  i  ii.  K'u .  ii    hoi,r   with  coiiraw  surfs'  *■.  c.-.  .rr.J 
Willi  tririiHpul  tt  «*t  h  '.    i!i'<-  tin    Iim.;«i\\  t,t  t!iiH  iMitir  tin*  tip|«*-r  pi   t:  ■  r  ^*  a  • 
tit.    Sjmtii'h  fiiiii  or  ti\  ».!.••:•■  .it  i.tii^t  il  :ii  t  wi»  ^riirr.i :  |w*»ai:-«  '•*•«■•  •  «   «■ 

111  111);    »*U»Hf«    to    tl.r    Hint. tir    Hi      .It^e    >••  1  imi|h    i  ||    trill  |w*ratr    tr.'ii''  i  I.** 

I»r«r  hI  lo|jj»   .tti.ilo  j:i  .il    it -. 'i  ).|  i:.«  »  ■»    !••  •'[.#•  iL.trkt-rri*  Hi  f»»T  :t.    ••>.«•:.  k:<l 

•  I.    f.U*«-i.-  '  •  '    !    .     I 

♦  IV    f'»    r   |«-.|-   i-        !      •  •    •  •         \ 

ruiinl)  I»    I  •     I    .        "•  .  •    I  S 

:  I*  -»  o  i*  i  •  ■ 

II    .•••  ■  :  '  >!i   '  •  ■  .■  ■     » •»      r    » .u     »    »•  ■ 

!•  I'     tl  n|>    !    'i       »'.  i     .  ■■*  ;■•       ■•■«*■■.'    »•!*••■        i"-      m 

lli-m.   !■  w-r     ili        ■:..♦■  1  ■     i  -      \  *••-'*!   ,"  »fi     f ■  ■    ,•  ■  it 

/.   /  <*j.-   Wr.it*.     \.     K-a.l.««    4'  .  --     ■•»!         'mi    I     >w   .1   .b  y 'mi    !•■  1  /»<•    -  t 

bru«ikr  ttiAu  tiun*;.  «tif^i  i^«  t>>  r  ;  ,  c.       •.-!»  » ■  ..-•<  it      !•  r.     \   ^    ■ 


\   .........   1    .  •» 

■    *    '       "        1.  !••    1-    !   ft:      /          -      *    *»  a 

1     ~* 

■-..-■.■        1     »•*.     •!.».■••      tk 

f       t 

Jordan  and  Evermann. — Fishes  of  North  America.         725 


habits,  as  well  as  in  the  dorsal  and  anal  finlets.     The  significance  of 

this  resemblance  is  unknown.     (Soombrtsocidce,  part,  Gunther,  Cat.,  VI, 

256-259, 1866.) 

a.  Jaws  produced  in  a  very  slender,  pointed  beak,  longer  in  the  adult  than  rest  of  head. 

Scombbuox,  330. 
<m.  .  Jaws  produced  in  a  short  teak,  about  half  length  of  rest  of  head.  Cololabis,  331. 

330.  SCOMBRESOX,  Lacepfede. 

(Sauries.) 

Scombr&ox,  Lackpkdk,  Hist.  Nat.*  Poiss.,  v,  344,  1803,  (camperi). 

Sayri*,  RAFiXKSgi'K,  Caratteri  Nuovi  Gieneri,  etc.,  60,  1810,  (rrcurrfrortru  =  camperi). 

Grammu-onotu*,  Cost  a,  Aunuario  Mus.  Zool.  Napoli,  1862,  55,  {bicolor  ■■-  •errata). 

Characters  of  the  family  as  given  above,  bnt  having  both  jaws  more  or 
less  prolonged,  forming  a  slender  beak,  the  lower  jaw  the  longer.  Yonng 
with  the  jaws  short,  precisely  as  in  the  genus  Cololabis,  but  lengthen- 
ing with  age,  which  is  not  the  case  in  Cololabu.  Air  bladder  large.* 
Atlantic.     (Scomber;  Esox.) 

1075.  SCOMBRESOX  8AUBUS  (Walbaum). 
(Sattrt  ;  Skippkb;  BiLLnsii.) 

Head  3* ;  depth  9.  D.  9-VI ;  A.  12 -VI ;  scales  110.  Head  broad  above, 
narrowed  below,  tapering  anteriorly  to  the  very  slender,  pointed 
l>eak ;  snout  longer  than  the  rest  of  the  head,  proportionately  shorter  in 
the  young;  lower  jaw  longer.  Fins  all  small ;  caudal  fin  forked;  ventrals 
midway  between  base  of  caudal  and  front  of  eye.  Air  bladder  large. 
Olive  brown  above,  sides  and  below  silvery;  a  distinct  silvery  band,  as 
broad  as  the  eye,  bounding  the  dark  of  the  back.  Length  18  inches. 
Temperate  parts  of  the  Atlantic  Ocean ;  rather  common,  in  schools,  on 
both  coasts,  especially  north  of  Cape  Cod  and  France ;  found  in  the  open 
seas.t     (8a u riw,  aavpog,  lizard.)     (Eu.) 

F*>x  MiurtM,  Walbaum,  Artedi  Pise.,  m,  93, 1792,  Cornwall;  after  the  Saury  Pike  of  Pinna  ht, 

Arctic  Zoology. 
Scomhrntox  camperi,  Lac£p£de,  Hist.  Nat.  Poise.,   v,  345,  1803,  locality  unknown;   found  in 

collection  of  Mr.  Camper  in  Tlolland. 
Stnfri*  rtcwrrirt#tni,  RAFiNF.8o.rE,  Caratteri,  etc.,  61,  1810;  substitute  for  camptri. 
Satjru  fttaw,  Rafixesque,  I.  c,  61,  Palermo. 
Sayrit  bimanihUtt*,  Rafixesqik,  /.  c,  6-,  Palermo. 


*  A  nominal  species,  S>i>mbren)x  terratun  (  8.  ron>M*ti  -  G.  bfcolor)  has  been  described  from  the 
Mediterranean,  and  is  paid  t<»  have  uo  air  bladder.  Dr.  LUtken  (Spolia  Atlantica,  567)  is  unable  to 
verify  this  character  and  doubts  its  existence.  An  excellent  account  of  the  changes  in  develop- 
ment in  Saniibn  «>x  and  other  pelagic  genera  is  given  in  this  paper  of  LUtken. 

f  When  pursued  by  the  Tunny  or  Mackerels  "multitudes  mount  to  the  surface,  and  crowd  on 
each  other  as  they  pre**  forward.  When  still  moro  closely  pursued  they  spring  to  the  height  of 
several  feet,  leapov-r  each  other  in  singular  confusion,  and  again  sink  beneath.  Still  further 
urged,  they  mount  again  and  rush  along  the  surface,  by  related  starts,  for  more  than  one  hun- 
dred feet,  without  once  dipping  beneath,  or  scarcely  seeming  to  touch  the  water.  At  last  the 
pursuer  springs  after  them,  usually  across  their  course,  and  again  they  all  disappear  together. 
Amidst  such  multitudes — for  more  than  20,000  have  boeu  judged  to  be  out  of  the  water  together 
—some  must  fall  a  prey  to  the  enemy:  but,  so  many  hunting  in  company,  it  must  t>c  long  before 
the  pursuers  abandon.  From  inspection  we  could  scarcely  judge  the  fish  to  lie  capable  of  soch 
flights,  for  the  fins,  though  numerous,  are  small,  and  the  pectoral  far  from  large,  though  the 
angle  of  their  articulation  is  well  adapted  to  raise  the  fish,  by  the  direction  of  their  motions,  to 
the  surface." —Goode 


dlataae*,  and  flexible;  triangular  portion  of  prnaaaxilUru*  a*  laagaa 
broad:  snout  a  little  more  than  balf  length  of  ml  of  bead:  Uitmhul 
apace  flat ;  maxillary  reaching  fruril  of  orbit.  Teeth  very  annal*.  nl  a 
■ingle  row  id  each  jaw.  Kye  Urge,  in  front  of  middle  of  bead.  rVMfal 
an  somewhat  rmargmate,  i  length  of  bead;  venlrala  await,  far  bark. 
alight ly  nearer  tip  of  nnout  than  tip  of  lower  lobe  of  caodaJ ;  daraai 
inaerted  ill  got  1y  be  bind  front  ..f  anal :  both  liu.  low.  tbe  ftakrta  eaaail: 
eandal  widely  forked,  the  lobea  ei|iial.  Scales  small,  decidaoae.  I  boa*  •*> 
top  of  head  formitiK  an  elliptical  patch.  Dark  green  above,  ailiery  Wuw  . 
aide*  with  a  lateral  ail  very  at  ripe,  l»nnriedal>oveby  adaskyaUaak;  apaar 
An*  moetly  dusky  ;  lower  pule.  I-eiigth  H  incbea.  t'oaat  of  California  . 
vary  rare.  Known  from  Timiales  Hay,  San  Kranclaco,  and  San  IHefs:  a 
moat  intereetiiig  fish,  apparently  r lonely  related  to  >  Japan m  eaawatav 
Cololabii  •mra  |  Hrrvoort  i.     i  l-r-rt-.  -hurt :   n-trmm,  snoot  > 


Body  oblong  or  elongate,  cnveied  Hilh  ryrlcid  scalea,  which  an  rttfcat 
deciduous  Ijucral  line  tunning  \ii>  I»h  .  along  ibe  a  idea  of  t  be  belly 
Head  more  or  leas  scaly,  with  icrticai  aides.  M.i 
tbajawa  not  prolonged  into  a  beak.    1'reuiaiillaric 


Jordan  and  Evermann. — Fishes  of  North  America.        721 


at  base  medially ;  margin  of  the  upper  jaw  chiefly  formed  by  the  premax- 
illaries ;  the  short  mamillaries  entering  the  lateral  margin ;  maxillary  free 
from  the  premaxillary ,  its  edge  slipping  nnder  the  front  of  the  preorbital. 
Dentition  various,  the  teeth  small  and  weak.  Dorsal  fin  withont  spines, 
inserted  on  the  posterior  part  of  the  body,  opposite  the  anal  and  more  or 
less  similar  to  it;  ventrals  abdominal,  of  several  soft  rays,  inserted  pos- 
teriorly ;  pectoral  fin  inserted  high,  used  as  an  organ  of  flight ;  shoulder 
girdle  and  pectoral  muscles  very  strong ;  caudal  fin  forked,  the  lower  lobe 
the  longer.  Nofinlets.  Vent  close  in  front  of  anal.  Nostrils  large,  doable, 
near  the  eye.  Lower  pharyngeals  enlarged  and  fully  united,  forming  a 
large,  transversely  concave  plate,  covered  with  large,  close-set,  blunt, 
tricuspid  teeth ;  third  upper  pharyngeal  greatly  enlarged,  not  united  with 
its  fellow,  both  covered  with  large,  blunt,  tricuspid  teeth;  fourth  supe- 
rior pharyngeal  wanting  in  the  adult  (probably  co-ossified  with  the  third) ; 
(these  characters  verified  on  Exoccttus  calif 'amicus) ;  vertebra1  without 
eygopophyses.  Gill  membranes  not  united,  free  from  the  isthmus.  Pseu- 
dobranchiiii  hidden,  glandular.  Gill  rakers  various.  Gills  4,  a  slit  behind 
the  fourth.  Air  bladder  very  large,  not  cellular,  so  far  as  known,  and 
extending  far  backward  among  the  hsemopophyses  of  the  candal  verte- 
bra*. Vertebra  about  60.  Intestinal  canal  simple,  without  circa.  Car- 
nivorous or  herbivorous.  Genera  4;  species  about  65;  abounding  in  all 
warm  seas,  mostly  pelagic,  swimming  near  the  surface,  and  skipping  or 
sailing  through  the  air,  sometimes  for  considerable  distances.  (Scombre- 
aocidv,  part,  Gunther,  Cat.,  vi,  277-298,  1866.) 

a.  Roof  of  month  (vomer,  palatines,  pterygoids)  and  tongue  provided  with  teeth;  body  not 
angular  in  outline  (elliptical  in  crow  section);  pectoral  fins  moderate,  not  reaching 
beyond  middle  of  dorsal  flu;  ventrals  rather  long,  inserted  behind  middle  of  body;  dor- 
sal fin  elevated;  anal  long,  ltd  base  scarcely  shorter  than  that  of  dorsal. 

b.  Snout  long,  slender,  and  pointed,  much  longer  than  eye;  lower  jaw  acute,  the  tip  much 

projecting  (approaching  Hemiramphtu).  FoniATOR,  332. 

bb.  Snout  short,  much  shorter  than  eye;  lower  jaw  scarcely  produced  at  tip. 

PARJCXOCOTTUft,  333. 

a.  Roof  of  mouth  and  tongue  with  fewer  teeth  or  none  (the  vomer  and  palatines  toothed  or 
not);  body  angular  in  outline  (a  cross  section  subquadrate) ;  pectoral  fins  very  loug,  their 
tips  usually  reaching  ueurly  to  base  of  caudal ;  lower  jaw  little  promlneut;  snout  short. 

c.  Ventral  fins  inserted  anteriorly,  much  nearer  tip  of  snout  than  base  of  caudal,  not  used 

as  organs  of  flight,  their  tips  not  reaching  nearly  to  front  of  dorsal;  anal  fin  long, 
its  base  nearly  equal  to  that  of  dorsal.  Halocypselus,  334. 

cr.  Ventral  flns  inserted  posteriorly,  morn  or  less  nearer  base  of  caudal  than  tip  of  snout; 
used  as  organs  of  flight,  their  tips  reaching  past  middle  of  base  of  anal. 

Xxocamja,  336. 

332.  FODIATOR,  Jordan  &  Meek. 

Fodialnr,  Jordan  A  Mekk,  Proc.  U.  S.  Nat.  Mus.,  1885,  45,  (actciNa). 

Body  rather  elongate;  snout  long,  slender,  and  pointed,  much  longer 
than  eye;  lower  jaw  acute,  the  tip  produced.  Dentition  as  in  rarexoccc- 
ius.  Pectoral  fins  moderate :  ventrals  long,  inserted  posteriorly ;  dorsal 
high.  One  species  known,  widely  distributed  in  tropical  America.  This 
genus  marks  the  transition  from  Hemiramphutt  to  Exocatu*.  (Fodiator,  one 
who  stabs.) 


333-   I'AKtAW.aiUS,  ttieeaar. 

N»«H  BlISIIS,  IMeri.  Tj*ir.  W.ft..  Ill,  106.  IS**,  {— t»V 

Bodj  moderately  elongate,  elliptical  in  croas  section.  Kauai  sWi; 
lower  Jaw  not  produced.  Hoof  of  month  (Tonur,  petatiaaa.  and  ptery- 
goids) fullj  provided  with  teeth;  pectoral  Ana  moderate,  aot  reaehiag 
bejotid  middle  of  dorsal ;  ventral-  long,  inserted  behind  middle  of  t— iy  : 
anal  fin  about  aa  long  an  doiwal :  doraal  high.  Small  fljing-ftsaae  «f  the 
tropical  coast*,  widely  distributed,     ca.-i.  near;  J-teesrfiw. ) 

im.  nMioi«TLit  ibumukto  iu>rht. 

Head  »  in  length  of  body  ;  depth  .'>.  D.  12;  A.  13:  abaat  »  erales  la 
the  lateral  line,  5  rows  of  scales  lift  ween  lateral  llaeand  doraal  6a.  Heel; 
elongate,  cotnpreeaed  (not  angnlalrd).  rather  deep;  width  of  WJj  at 
baae  of  pectorals  1  in  h.nd ;  brad  narrow,  eompnaaed,  alakaat  triarbant 
below  ;  interorbital  area  Haitian,  about  aa  wide  aa  eye,  3  la  bead.  Ba— I 
short,  rather  pointed ;  its  length  4,  in  brad  ;  teeth  on  tongas  aad  aala- 
tinee  ;  gill  takers  nutn.r..ii».  long  and  slender  ;  pectoral  Baa  of  Moderns 
length,  ebeir  length  It  to  1'  in  length  of  bod;,  their  tips  rsachiag  aaiddb 
nf  baae  of  doraal  tin;  srrond  ray  of  perioral  divided;  dorsal  ia  i«j 
high,  ila  longr»l  rays  about  ;  longer  than  head  ;  baae  of  dorsal  aboat  It 
in  length  of  head  ;  1 1)>"  of  anterior  rajs  of  doraal  reaching  bey oad  liaa  of 
posterior  rays  whin  the  tints  dr  flexed,  and  reaching  alaaoat  to  hase  se* 
caudal  fin  ;  veutraU  rather  ahort,  l|  in  length  of  body,  their  tips  re 
•lightly  past  origin  of  anal  An ;  origin  of  vsnuala  midway  batwi 
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and  last  caudal  vertebra ;  anal  fin  opposite  dorsal ;  lower  lobe  of  caudal 
ratber  short,  slightly  longer  than  head.  Color  blue  above,  silvery  below ; 
pectorals  (dusky  in  the  young)  becoming  nearly  white  in  the  adult ;  color 
of  ventrals  very  similar  to  pectorals,  the  duskiness  in  the  young  formed 
of  fine  blackish  dots ;  upper  half  of  anterior  rays  of  dorsal  fin  black ; 
anal  fin  with  few  small  black  dots,  more  numerous  in  the  young ;  caudal 
dusky  reddish.  Length  7  inches.  Tropicnl  seas,  common  both  in  the  East 
Indies  and  West  Indies,  and  in  the  Hawaiian  Islands.  It  ranges  north  in 
the  Gulf  Stream  to  Newport,  and  is  the  commonest  flying-fish  of  the  Car- 
olina region.  The  young  often  has  one  or  two  fleshy  barbels  on  the  tip  of 
the  lower  jaw,  these  being  fragile  and  easily  destroyed,  (fteoos,  middle; 
yaoTijp,  belly,  referring  to  the  insertion  of  the  ventrals.) 

Exocoehu  me$ogatter,  Bloch,  Ichthjologia,  pi.  390,  1795,  Martinique;  on  a  drawing  by  Plumier, 

in  which  the  pectorals  and  ventrals  are  much  too  long;  Jobdan  &  Gilkkrt,  Proc.  U.  S.  Nat. 

Mm.,  1882,  688. 
ExoactM  orbigniantu,  Cuvicadc  Valenciennes,  Flint.  Nat.  Poiss.,  xix,  131,  1846,  Montevideo; 

based  on  a  drawing;  (U'nther,  Cat.,  vi,  285,  1860. 
Exocaitu  hQlianus,  Gosse,  Nat.  Sojourn  Jamaica,    n,  pi.    1,  fig.  1,  1851,  Jamaica;  LCtkem, 

Vid.  Medd.  Naturh.  Foren.,  397, 1876;  Jordan  A  Gilbert,  Synopsis,  9U3, 1883. 
Exoccrtu*  gryUns,  Klunzinger,  Fische  des  Rothen  Meeres,  686, 1870,  Red  Sea;  fide  LCtkEn. 
Parexocartu*  mesogatter,  Jordan  &  Meek,  I.  c,  47. 

334.  HALOCYPSELUS,  Weinland. 

HalocyjmelH*,  Weinland,  Proc  Bost.  Soc  Nat.  Hist.,  vi,  1869,  386,  *  {mrtogatler  =  eroloau). 

This  genus  differs  from  Exoccctus  mainly  in  the  anterior  position  and 
small  size  of  the  ventral  fins,  which  terminate  in  advance  of  the  anal  fin, 
and  are  not  used  as  organs  of  flight.  Species  few ;  one  of  them  the  most 
widely  diffused  and  abundant  of  all  flying-fishes.  (uAf,  sea ;  *6^eAof ,  a 
swallow,  or  swift,  living  in  holes  in  sand  banks  ;  jm^faj?,  a  hollow  vessel.) 

1070.  HALOCYPSELUS  ETOLAXS  (Linnwus). 

Head  4  in  length;  depth  5i.  Snout  rather  blnnt,  4£  in  head; 
interorbital  area  flattish,  3  in  head.  Eye  3£  to  4±  in  head.  D.  13;  A. 
13 ;  scales  about  42.  Origin  of  ventral  fins  midway  between  tip  of  snout 
and  last  ray  of  anal ;  length  of  ventrals  half  length  of  head ;  pectorals  1} 
in  length  of  body,  their  tips  reaching  base  of  caudal ;  first  ray  of  pec- 
toral simple,  second  divided  ;  anal  fin  long,  scarcely  shorter  than  dorsal, 
its  first  ray  usually  opposite  first  ray  of  dorsal ;  dorsal  low,  its  first  ray 
less  than  half  head  ;  lower  lobe  of  caudal  about  i  longer  than  head.  Gill 
rakers  long  and  slender.  Olivaceous  above,  dotted  with  dark.  Pectoral  fins 
dark  above,  with  the  lower  margins  white;  no  white  oblique  crossbar; 
ventrals  white  ;  caudal  dusky ;  dorsal  and  anal  pale,  without  black  mark- 
ings ;  a  white  streak  along  base  of  anal,  wider  and  more  conspicuous  ante- 
riorly. Young  with  2  dark  cross  bands  and  sometimes  with  a  small  barbel 
at  the  chin.    In  all  warm  seas,  north  in  summer  to  Newfonndland, 


•  Although  Dr.  Weinland  call*  the  type  of  this  genus  " mewgaater,"  it  is  evident  from  hit 
description  that  the  species  examined  by  him  was  B«Uoeypmlu$  ssofcms. 


730  BuUttin  47,  United  StmUs  Nmtitmml  Mi 


England,  and  the  Hawaiian  Islands; 

coast,  when  it  spawns  in  summer;  not  known 

wost  coast  of  Mexico.    (wobM,  flying  away.)    (En.) 


LmMt-fl,  Bpmmm  Xatar*,  Ii.  an,  Ml,  1W\  aeaai  mm 
Cat,  ti.  Mi,  IMS;  LrtaaM,  VU.  Maad.  Xatar*.  Fatae^  |*T»«  a*\  nm 
Abu,  Xarr.  Vojaja  Galea, a,  istf,  Cftiaa:  (>*  Vi 
Crvua  A  VALSxrtBMMM,  Ha*.  Xat,  Mat.  til,  IfA,  IMS,  J". 
Ormn,  Cat,  ti,  tts,  ISM;  L*raa*(  TM.  VMM.  X 
■hbbjIbj,  artta  wjM, 
laan  an  ■■■■■rfrraaS  niraAsasoa,  Irbtfc.  CUm,  Mb,  1*M,  Chlee;  urmasw  «a\.  n. 
IMS;  yo— fTiwpl— »  with  barfaat 

rWMk  Abbott,  Pror.  Ar.  Xat.  Sd.  Ml*.,  1MB,  47%  Calle. 

,•  Of  nt«»,CU.,  ti.  W.  1Mb,  Cape  Veros  lalaaoa;  Ii 
Ltan,  TM.  Hadd.  Xatar*.  Foot.,  Mft,  IfTt. 

,  Joaaaa  A  OiLaaar,  e>a»aah\  ITT,  ISO 
,  Jobhax  A  Gilbsst,  SpaaaalBj  aTB,  IMA, 

335.  EXOCCETUS  <Artodi)  Uumn. 
(FLYixi-ruaBo.) 


it  Own  PtarraBA,  a, 

Xatara*,  Ed.  X,  17K,  Sit,  ( 
bfatoalBBae.  CIbm'b  Flatoa,  aftr.,  if,  MS,  ISM, 


Body  elongate,  brood  above,  somewhat  eompresoad.    Head  enact.  Went. 

narrowed  below.  Mouth  small.  Jews  rery  abort,  abont  eqaal  rhia, 
without  barbel.  Mamillaries  not  joined  to  the  preuaxillariee.  T«rta  «•* * 
feeble  or  wanting.  Kyrw  large,  (till  raker*  moderate.  8ral#e  Largv .  de»  **> 
no  a  a.  No  tin  let*.  I>«»nwl  tin  abort,  o|i|MMit»  anal,  Caudal  wid»i*  for  km 
the  lower  IoIn*  the  longer.  I'eetoral  tins  very  Ion  if.  reorbioe;  |«a*t  \l*> 
beginning  of  the  anal,  and  aen  ing  a*  organ*  of  flight,  thrir  greet  •\i* 
enabling  then**  ti<«hr*  to  tamtam  theiii*el\e#i  in  the  air  for  aume  tm»r  : 


•Tlii«  f><rni.  ll\'     .;•-.'•■  ■  "•»••   ■*».•.  !•  •]<-ftt.*-|  tt  liMblb^r  a*  listing  tfc«  «a  ml  at  rs»* 
dlainrt*  r  <>f  •!»■,  .in  I  it.r  h>  a«l  ni-r.   rlt*i«tr<|,  n*  »|r|  ih  '  ,  It*  l*ngih      l.uth*a  •  <•«•••         TV* 
dor**!  i.ii  in.^rt'-l  at>  t.-  <<r  I*  )■■!■  Iff  ftr»t  u«  « I  ili«  anal,  th*  4Htaa<^  tr*-m  |L«  aa  %ii  1   1** 
Unit  r*»     f  ft:**  *■  j.ir^U  !•>-•  than  !!.■    •l>*lAn<-»   l-ri«f«-n  lb*  r>n**'t  Ik*  **Dlral  as-4  m^  r»«    # 
lbr«l<r>«'    7  !■•  *  !■■■»•  «if  h  «:•■•  »l-  »■  Ihr  U*f  rml  J.nr,  Bui  Riuc  dirtlartly  k«/I*1      (>    ".1   A, 
1.1.      I..it>:«i  I.!-    4"      ami  turtti-r  »ll*.  "  Mth   <ifh  in  m*«t  iim«I1U  •*»?  »r   «|lt      *«-  ■*■ 
'  wtiPih-  r  a  (Mi  11  •{-    'Mien  I*  '■   ■  :■••  nr  ■  "  '• «.    »''i«  '  w(  thro  ur  *4a*  in  »fc»S  1  ><•  >^«*« 
nation  ►"..:.■•■-  I-  «ii..  -t  «th.if«.'v.  thff.f  r-  I  ami  t.-  t  full*   ••>niin^«l  -  f  fL«  *  «f*r  '■      *•*■ 

|*DttrlHr'         1  ".  f  I  \.  ..  ••;  Hi  tl  «•-     !•-•    <•     Ii|i1    tb'    MBt'    mif**.  «n-l  •»  Ifclftk  IS)*    4mC*»  1*.  ■•     I* 

■  ^4Mirt«^w  ti.  t«-  in<lm-lutl  t  kri*in-i.. 

♦  Th«»  nam*-  «'  i  •»"■■•»  •  I  .•  (■■•  n  u-  I  t  *  S'»  ut.*>  r.  ^>  inland,  an«l  «4k#r»  #■»  law  ff<-%4  a»i  ■• 
•  Lktiirf  |>r  >«J    !withl    r  j  fl.-hi  I*t*-  !•     r  ri' (■  t.«  %t  thp  rbm      TK»-»    «•  a-    '«    i  ■  i« 
f  ia-  «J,  »r«  lh*>  «   ■.■*»'■■'  •''  -  r  i.<<:i.ii.a:  »|--  i»v  ^Ki  b  arr  ikatitul*  uf  l«r*«  '•      l«  »•  |*  «»  m 
that  th«^*>  a|iiwr.<l4.*-«  1:««;  |- ir  at  ili^- r- 1  (  av>«  in -:.?"*r*Dt  in**itiilu«!«      Ifi  .•!•••  •    ••  •    ■• 

trr,  u*uallT  w-  nt-'l  ■•  ■!■  •(:'•  !••  •  f  l**r* .   ■.  a    I  '-■    <■»■.  d«ai  n!if>«l  n>''l>  l«rt*  »•    *  •   *.«• 
eiaimti>-il«|w||i.<aii«  !■ -ih  *"!    a;  !»:•>    i.t  llr—  »• ;- •  ia<««      Tbf>  baat-  '  f|«av  %•!••■■«  *•« 

gli*  o  »••  a  #|«ri  i»»  «.th  II  •■  «    •    r: !'i>t.  t.:*i:.-l!   r  it  *  £r<>t.i< .«  mtf  .it*  ta  «•  V4  t  << 

«hkh  fnar  p>rtia|o  N-  fv.'.ji  1  «    rir. «  •  •  c-'~-  r     raiik 

^  OI«vr«atii'ii« «  •    tin-  flikil  I  ■  (  *    ••    f->      «  •;  li.j..  ».,i  <f  /<>>!(••■»'•'  t«.*iLii*  w*-.  w 

»ral  liti..  •  bMilr  i.-    >  r  fi.  <•!  r,n       %' \\   !■:     i  t.srir*  ||    «itU«f1  ti.l  lh«  ir.lin      Tt- 

Sjlita*  tUtwmm  litn  iu  lli»-  i-f«n  •».,..■      111  l^    ii  lav  »  .'■  .  :■      Tiit  j  « .  ]  ■■  t*      ■   i  tfa«»  »    ' 
fri'Di  a  (•  «  r>«l<  I"  r:-  r-    i1. . -.  -     .  fc    ih  .  ■  «  :■  .lr,  nr     «  n-.i.g  »».•••  t*^-.  1     r  4  ?«•€      T  ?  ■  ■ 
Bit  ^U.»-  '•  In  lh-  «*|r  f  ar-      t!r    ■■  ■    il.|     '     lr.<   *•'■».      ■   r.(h,  -f.t*  |.  •■  »  »•  IB*  «  l»  *-     '  «.» 
rtf'  W  i»-.  »liUf*  In  If  ■  »*;  .N-   I  ri'i-t    .     •■■!  m    ,  •  ih.  Aih  i«  in  |L*  a.r     «■•  i»  ^4  •■  1. 

Il.r  lis?,  th*  nu  1'ffirf.'*  ■  f  t*  ■    til  ar.     ■  •  t  t.»."l   uiit'I  I.*  «■  «b>  >  l*.!i  h  •-*!     f  Ui»  •*:«? 
Wai'»«  lb*  Call  la  lb  tt"  If  it.  ti.-  |-  ■  1.  ra.«  awcii  I    I-    n    1   nir  t  f  Bafid  'iln'm.  lal  t"  n  m 
only,  da*  to  tb«  tvaaaaac*  «r  tha  air  to  tbt  aiuUua*  «f  taa  1 
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Ventral  fins  large,  posteriorly  inserted,  also  used  as  organs  of  flight.  Air 
bladder  very  large.  No  pyloric  coeca.  Species  numerous  in  all  warm  seas, 
living  mostly  in  the  open  water  and  swimming  in  large  schools.  The 
species  are  largely  cosmopolitan  and  any  of  the  existing  forms  may  be 
expected  to  be  fonnd  within  our  limits.*  (Ifuxotrof,  sleeping  outside,  the 
ancient  name  of  a  certain  fish,  probably  a  Blennius,  which  was  supposed 
to  come  out  on  the  beach  to  sleep  at  night ;  it  remains  out  in  the  Fucus 
when  the  tide  goes  down). 

Kxooqetcs: 
«.  Anal  fin  long,  ita  base  a  little  lea  than  that  of  the  dorsal,  its  lint  ray  nearly  opposite  first 
ray  of  dorsal;  rays  of  anal  11  to  12. 
o.  Second  ray  of  pectoral  simple  (as  well  as  the  first);  third  ray  divided;  fourth  and  fifth 
rays  longest. 
c  Second  ray  of  pectoral  about  as  long  as  first  ray;  rentral  fins  Inserted  midway 
between  posterior  margin  of  eye  and  base  of  caudal  (i.  «.,  end  of  last  caudal 
vertebra),  kxsilikxs,  1060. 

oc  Second  ray  of  pectoral  about  half  longer  than  first;  ventral  fins  inserted  midway 
between  middle  of  preopercle  and  last  caudal  vertebra.  kondblkti,  1081. 

bb.  Second  ray  of  pectoral  divided;  first  ray  simple;  third  and  fourth  longest. 

d.  Origin  of  ventrals  midway  between  posterior  margin  of  orbit  and  last  caudal  ver- 
tebra; ventrals  chiefly  black.  vm ciotrEKitK,  1082. 
dd.  Origin  of  ventrals  midway  between  posterior  margin  of  preopercle  and  last  caudal 
vertebra;  ventrals  pale,  with  a  dusky  shade  in  the  axil. 
«.  Pectoral  fins  not  uniform  in  color,  dark  brown,  with  an  oblique,  whitish  band 
which  begins  in  the  axil  and  runs  obliquely  backward  to  middle  of  fin; 
edges  of  pectorals  whitish.    Pectoral  fins  1}  in  length  of  body,  their  tips 
reaching  beyond  dorsal.    Ventrals  3%  in  body,  reaching  about  to  ninth 
ray  of  anal.  volitaks,  1088. 
«•.  Pectoral  fins  nearly  uniform  brownish,  without  oblique  pale  bar.    Length  of 
pectorals  \ft  in  body,  their  tips  scarcely  reaching  last  ray  of  dorsal.    Ven- 
trals 3%  in  body,  scarcely  reaching  last  ray  of  anal.         rutipikhib,  1084. 
CTPSXLuaus  (mtycAo? ,  a  swallow;  ovpd,  tail) : 
na.  Anal  fin  short,  its  base  J.^  to  %  length  of  base  of  dorsal,  its  insertion  behind  first  ray  of 
dorsal,  its  rays  9  or  10. 
/.  Second  ray  of  pectoral  divided  (first  simple);  third  and  fourth  rays  longest. 
n.  Pectoral  fins  without  round  dark  spots. 

h.  Ventral  fins  inserted  about  midway  between  pupil  and  last  caudal  vertebra. 
i.  Dorsal  and  nnal  fins  without  black  markings;  ventrals  pale. 

j.  Base  of  anal  1*3  in  base  of  dorsal;  pectoral  1J  in  length,  reaching  last 
ray  of  dorsal;  ventrals  2%  in  body,  reaching  last  ray  of  anal. 

HKTKRUafTS,  1065. 
j'/.  llase  of  anal  2  in  base  of  dorsal;  length  of  pectorals  1}  in  lougth  of 
body,  their  tips  reaching  end  of  dorsal  fin;  length  of  ventrals  2| 
in  body,  their  tips  nearly  reaching  last  ray  of  anal. 

LUTKKNI,  1086. 


in  the  water,  the  ventrals  are  folded.  When  the  action  of  the  tail  ceases,  the  pectorals  and  ven- 
trals are  spread  and  held  at  rest.  They  are  uot  used  as  wings,  but  act  rather  as  parachutes  to 
hold  the  body  in  the  air.  When  the  fish  b#gius  to  fall,  the  tail  touches  the  water,  when  its 
motion  again  begins,  and  with  it  the  apparent  motion  of  the  pectorals.  It  is  thus  enabled  to 
resume  its  flight,  which  it  finishes  finally  with  a  splash.  While  in  the  air  it  resembles  a  large 
dragonfly.  The  motion  is  very  swift,  at  fir>t  in  a  straight  line,  but  later  deflected  into  a  curve. 
The  motion  has  no  relation  to  the  direction  of  the  wind.  When  a  vessel  is  passing  through  a 
school  of  these  fishes,  they  spring  up  before  it,  moving  in  all  directions,  as  grasshoppers  in  a 
meadow. 

*  For  comparative  descriptions  of  the  species  of  flying-fishes,  see  LUtken,  Vidensk.  ModdeL 
Nat.  Foren.,  1876,  and  Jordan  &  Meek,  Proc.  U.  8.  Nat.  M us.,  1885.  A  very  complete  aeries  of 
the  American  forms  is  in  the  Museum  of  the  Academy  of  Natural  Sciences,  at  Philadelphia. 
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Bulletin  47,  United  Stales  /falimml  Mm 


ft*.  Dofwml  and  aoal  flo* 

blotrbva;  aaal  with  a  MMk 
limit  black,  with  pala 

jj.  Yaotial  flu  loairtod  Midway  bat 

caudal  Trrt*.**.  a 

m.  Fwrtorala  each  with  lb* 


half 


mm.  Portofala  onlculor  or  aaarlj  to,  wot  akrapUw 
a.  Pwrturala  ua.foTWj.ljr  black  •v»o*k*fa,  lb* 

Itutvr.  II 

mi.  tetania  nearly  vnlfomljr  pala,  ur  aligfctt*  4aakjr  wjfat  aaa»  ■ 
and  a  pair  t-ruoi  ahada. 
•.  Huml  fln  •llcbtly  doaky,  bat  wllkoat  < 

fklntly  akaoVil.  bat  wllk.«Jt  dlaUart  Mask 
rwacblac  baa*  of  la*t  aaal  ray.  *a»tiwj»  ajaawal  aa  fa?     »  a 
A.  in.  uaaafi*  am 

oe.  Doras!  fln  wllb  a  rvwad,  black  Mowtk  aa  bjrw*  aw  •*•  aw  taw  a* 
middle  raya;  ath*r  flaa  all  pale;  per+aral  rwarfcaaw.  Uij  wJ 
ttj«  of  duraal  and  aaal.    P.  IS;  A.  II.        rt aw-mavw*  Ml 
ill.  Ventral  flu  Inevrird  at  a   point  Midway  brtwaw  mlcali  of  ia  riW*» |  m 
eaadal  terMira  l«T  h*-tw«*a  Up  of  enuwl  aa4  Up  of  waaw*?  W*W  of  *wa*V 
j'    iHmwJ  fln  with  a  lar*»  Idarklek  bU4rk;  pectoral*  aearffy  u»Ww)y  ewoV 
vrntral*  lilubb  wblta.    Tip  of  perioral*  r**rkia«  eajd  of  oWanl.  wo  of 
«ratraU  nwr bia«BiMtdla  of  aaml;  lawrtluw  of  t awCffwJ  awawwy 
tip  of  Mitiwt  and  thai  of  apper  lobe  of  raadal;  eV-eanl  ft*  *f 
height,  ln«»»rt*d  amrb  la  advaare  of  eawX    iaewt  | 
wl.k h  U  .1*  j  iu  bead.     Dead  ft* ,  la  toUl  loaftk  (wtto  *****/>. 
A1.      1»   1:.  A    V  t-r  I";  aralr*  Vi.  •*oit«aaa  J  »1L 

;;•    D«ir*a-  fin  |-al« ,  *-iii*-«lif.t  du«kt   •!■•«■<.  «ith<4it  Jmaiko  II    •>  a   )•  ■•  1 
«xi,iril<  in>-«i.ii'*.   Matrlkiali,  fti»  mir|i'.t  |«->r      ■!  '«•     f» -^*»    ■•»- 
■••in-  w  '  *t  >!  i«k »    *!■■•■•■,   |--»  i   r»!»  u.  «t  j    l-.4i     » I"  *.  •■  •       -■    »■- 
•-i..--  •    i  *  ■  i       «•■•    i-1  fc  ■  i .■    i  I  .•  ,u-     •■•-•I    a>  i  •«        ■  •  -    ;  .  • 
l  •  i-  : .  .-•  '■■-■  jili  if  l-»li ,  tli<  r  !.;•»  i»  *•  hi   g    a  .  -•    •  ^  ■  ■    -• 

■    ,    ■.  '    -h    *>  •   «  tij-  fi  »  li .n^  in.J  1  •■    Y  •  ■  »'       1.    •  ■  »       ■ »  » i 

•I i      i-    .t   '      '   i..--r  t'.4'i     •  tl      >!•*!   I|  i  -    £-        *.    ■      • 

■•.•I!1.  »■      I'    •-     \    1  -      «>.    .1  I  ,-i  !.•  •■!      In  '.         .  ■     »■       ?.»  ■ 
.»:    ■     i      .!.!•-<•       fiA'.ia'        **■•.•■•*'■    .1  » ■  ■ .  :  P    ■■         •        ' 

•■     !'■  ■  •■  ri!  *  :  «       >>■■  I  *  ;"    •■    •  '.  r-  •••.  i     iif*  «|«  t»,  i».-  ■•!.•"•  ;•  »i 

*•  :      ■ *| »     .         ■  • 
V^.    "•  1  ■     »      J    j-     t    i  «     ■  ■  i|    -         h.      t»       f  ■••       t>  .r  1  r»i   -lii.lt>: 

.    !•  .    -it  i  .    :        '•■.•■  ii     J    ■      -i  :-.»■!■   i«.      ■.     if.  t      'luf  rjni'i      I*  !*.(t!.   I    ,  ft    « 

ii    it    ■  • 

S:::>a:ri>  •■*    hXOC<KTUS. 
IIIMl.  I  \IH  (Mis  I  \sll.ll  \*s  I     I.   v  «>.!l*r. 

!lt*4fl    I     iii     lfiik'!li     ••:     1»m|\  ;     il.-prh     ."■•.      \t.    11:     A     II:     arair*     4* 
IUnIv    littlt*   fl'«»tii |*z •  ->-•  il.    .iii^ni  it«-ii.     Il«ail    l»r«iai| ;    ititc-tur^ttA!    •!»*•>•• 
alight ly  rolji*u\  i» :  •«:.<Mit  i.»tln  r    *«.u*iT.  -l.»»Tt.  if   in  Irn^th  f»f  Lead  :   i r. • » - 
orlntal  ar»*a  -i  in   1h-.»«1     •>•■  !'•  .1.   I  •  .nl .   I«nrr  ji«    »Iij*liil\  loi«crr  t'  *z. 
U|i|nt.     l'tt'toraN  lnii^  .it.<:  '•;".,,1.  1*  11.  Ifii^ih  nf  IkmI*.  .  ihrd  ti|»arta.''.  :  c 
bajM*  of  «*an<la!:  ln-t  *_'  r>\-  t>*  |..  •■:..•. .!  *:inji!f  ainl  uf  e*|ii*I   Irbi;;!.    v«   • 
lfii^th  '.'•  in  lni^th  •>>'  '  :..  ..:.«!  r.irnn'i ■•■  «1  V*  v*»  1.  nlht-r  at.'l  !••   ::.;•'.  m 
liy  rut  her  )»roa<l  Mum  N  :.»:.•- :   \*i.m.i  ■«  •■•ri^.  '.'•   iii  IhmIi.  i!.«:r  *:(•«;««•  L 
illg    Uaar    uf  C4U«la)    l:n  .   «»i;^:u    of   \«Mral«    titnlwa\     brtwrru    |Ki«t«f-.*^ff 
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margin  of  orbit  and  last  caudal  vertebra;  last  rays  of  dorsal  and  anal 
tins  opposite  each  other ;  base  of  anal  slightly  shorter  than  that  of  dorsal ; 
dorsal  rather  high,  its  longest  ray  ljj  in  head ;  longest  ray  of  anal  If  in 
Lead.  Color  brownish  above,  silvery  below  ;  pectorals  and  ventrals  mar- 
bled with  black ;  dorsal  with  a  black  spot  on  upper  part  of  its  anterior 
rays ;  lower  caudal  lobe  with  a  black  spot  about  \  distance  from  its  base; 
breast  with  3  black  cross  bands  ;  anal  fin  white.  Open  seas,  rarely  taken 
on  our  Atlantic  Coast ;  only  young  specimens  known  ;  possibly  the  young  of 
Exoccctus  rondeletii.  (exsilietts,  leaping  out,  a  name  given  by  Muller  in 
1776,  changed  by  Gmelin  into  4i exiliens") 

ErocatuM  exnlien*,  Philip  Ludwio  Statiuh  Mf  ller,  Nuremberg  Ed.  LinneusSyst,  Nat.,  209, 1776, 

Carolina. 
Exocuin*  exdifn*,  Ghelin,  Systems  Nature,  1400, 1788,  Carolina;  GOnthkb,  Cat.,  vi,  291, 1866; 

Jordan  &  Mkkk,  /.  c,  54. 
ExoartHM  fatciatw,  Le  Sueur,  Journ.  Ac.  Nat.  Sci.  Phil  a.,  1821,  10,  pi.  4,  fig.  2,  Atlantic. 
Exocaiut  lamellifer,  Knf.r  «fc  Steindachner,  Neue  Fische  Mua.  Oodeff,  29,  1866,  ia°  S.,  330  W.; 

LCtken,  Vid.  Medd.  Naturh.  Foren.,  405,  11,  1876. 


1081.  EXOCCETUS  RONDELETII,  Cuvier  A  Valenciennes. 

Head  4i  in  length  of  body;  depth  ?}.  D.  11;  A.  11  or  12;  scales  50, 
25  before  ventrals,  and  28  before  dorsal ;  snout  short  and  blunt,  4  in  head ; 
eye  34  ;  interorbital  space  2£.  *  Second  ray  of  pectoral  simple  as  well  as 
the  first  and  about  half  longer  than  first ;  anal  fin  opposite  dorsal  and 
about  as  long :  ventral  tin h  inserted  midway  between  middle  of  preopercle 
and  last  caudal  vertebra  ;  ventrals  3£  in  body,  their  tips  reaching  last  rays 
of  anal ;  length  of  pectorals  If  in  body,  their  tips  reaching  nearly  to 
base  of  caudal  fin  ;  first  ray  of  pectoral  about  half  length  of  longest  ray ; 
dorsal  moderate,  its  longest  rays  2j  in  head.  Pectoral  fins  uniform  dusky, 
with  paler  odgings ;  ventrals  nearly  black  mesially,  darker  on  their  pos- 
terior half;  no  black  markings  on  dorsal  and  anal  fins.  Length  11  inches. 
Tropical  seas,  north  to  Florida,  France,  and  Acapulco,  (L  tit  ken) ;  not 
uncommon  in  the  West  Indies  and  in  Southern  Europe.  (Named  for 
Guillaume  Rondelet,  one  of  the  fathers  of  ichthyology.)     (Eu.) 

Mwjii  alatu»%  Rondelet,  De  Piscibuts,  ix,  207, 1554,  France. 

Eroctrhu  ttmdeUtii,  Ci'vier  A  Vai.kncienneh,  Hist.  Nat.  Poise.,  xix,  115,  1846,  Naples;  Sicily; 

Canaries:  Gf  nthku,  Cat.,  vi,  293,  1WW;  Vinciuuerra,  t  Risultati  del  Violante,  110, 1883; 

Jordan  &  Meek,  /.  c,  55. 
ExocatMM  brachyccphalu*,  GCntiier,  Cat.,  vi,  297,  18643,  China;  LCtken,  I.  c,  110,  405, 1876. 
Eroeteht*  erUim*,  Jordan  A  Gil  rkrt,  Synopsis,  380,  18&t;  not  of  Linnjki'8, 
E&yctrhu  nAaditr,  Jordan,  Proc.  U.  S.  Nat.  Mua.,  1884,  34,    Pensacola.     (Type,  No.  34976. 

Coll.  Stearns.) 


*  This  species  is  subject  to  rome  variation*,  or  else,  as  Dr.  LUtken  suggests,  we  are  uncertain  as  to 
the  number  of  rea»  species  that  group  themselves  around  its  type.  In  the  typical  specimen  of 
Esixxrln*  rohultrr,  9%  inchea  I«»ng,  the  fin«t  ray  of  the  pectoral  in  about  half  the  fin,  the  second 
ray  ~3.  In  a  nmaller  *i»eeimen,  7  inches  long,  from  the  Atlantic,  the  first  ray  is  ',-.,  the  longest 
ray,  or  about  half  the  second.  Llitkeu  finds  the  first  ray  scarcely  J'jthe  longest,  the  second 
about  half  the  longest,  and  not  --.the  third  ray.  In  other  npe<  iniens  he  records  notable  varia- 
tions in  these  regards     This*  species  may  i*os»:bly  prove  to  be  the  adult  of  E.  exsiliewt. 

f  Dr.  Yinciguerra  has  shown  from  the  examination  of  ty|»  specimens,  that  this  species  is  the 
original  ExoccetuM  romMtti  instead  of  the  next,  as  was  supposed  by  LUtkon  and  Bleeker. 


Head  4*-.  depth  fit.  I).  12:  A. 11;  eraleatt.K  b*fore  v*nir*J>.  »***•*• 
dor**);  6  row.  between  duntal  and  lateral  line.  Snout  rather  iHm.l  m 
bead;  eye  l»r«r.  21  iu  bud;  iuterorhiul  ipse*  •li(ht)y  mm»«.  J|  *a 
bead;  width  of  body  at  liaae  of  pectoral*  U  in  head.  Anal  fta  Ua«, 
oppoeite  dunal:  aecond  ray  of  pertorala  divided,  tbe  flrat  *!■»*».  t*a 
third  unci  fourth  IuukiwiI;  itiaerttuu  of  ventral*  midway  belwen  fa  Harm 
•dgp  of  preoprrclc  and  !>»«■  of  caudal.  Pectoral  An*  not  uniform,  « 
color  dark  brown,  with  id  ul>Lii|  u«.  whiti*b  band  which  beajiae  la  taaaail 
andrnn*ot»li<|nelj  backward  to  middle  of  tin  :  edge*  of  pectoral*  whitah. 
Pectoral  fins  M  m  length  of  body,  their  ti|»  reaching  beyond  doraal; 
ventral*  3(  in  body,  reaching  about  to  ninth  ray  of  anal;  !**(•*•  donaJ 
ray  2\  iu  head,  an*]  ray  :«;  lower  lube  of  caudal  3J  in  trad;.  Ventral  Aaa 
white,  with  a  alight  dually  ahade  in  the  anil:  no  dark  nuukiajt»*a  4era*i 
or  anal.  Length  13  inehe*  ('pen  aeas:  not  rare  on  onr  Atlantic  Caaat, 
ranging  north  to  tin*  tirarid  Hank*:  »l*o  foiiud  in  Soolbcm  Earope  anal 
the  Hawaiian  Island*,     (rvfilxa*.  Hying.)     |En.) 

»  K.ia.  >a*  marten*,  aatan. 
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f  Export**  nortboracmti*,  Cuvibb  A  Valrscibnnbs,  Hist.  Nat.  Poise.,  xix,  l<)0,  1846,  Newfound- 
land; not  of  MnrwLL. 

Exoartu*n>bertiy  Mf  ller  A  T Boscii bl,  Schoraburgk's  Hist.  Barbadoes,  075, 1848,  Barbadoea. 

f  RroctrtM  quadrirtmi*,  Gbonow,  Cat.,  14A,  1854,  Spain  and  India. 

Rcoctrtu*  q/flnw,  GCntuer,  Cat.,  vi,  288,  1886,  West  Africa:  Cuba?;  Atlantic. 

ErocwtM  imlanurM,  Jordan  A  (iiLBEBT,  Synopsis,  380,  1883;  not  of  Cuvibb  A  Valenciennes. 

ErooriuM  rxttitni,  Jobdan  A  Gilbbbt,  Synopsis,  904,  1883;  specimen  from  New  England;  not 
of  MCllxr. 

1084.  EXOCCETl  8  RUFIPIXNIS,  Cuvier  A  Valenciennes. 

Head  4 J  in  length  to  last  caudal  vertebra;  depth  5f.  D.  11;  A.  12; 
scales  of  lateral  line  58.  Body  rather  robust,  not  much  compressed ;  head 
broad ;  interorbital  area  flat,  its  width  3  in  head ;  eye  rather  small,  its  diam- 
eter 3$  in  head;  snout  rather  blunt,  its  length  eqnal  to  diameter  of  eye; 
mouth  large;  length  of  maxillary  4±  in  head.  Pectoral  fin  broad  and 
long,  its  length  1/r  in  length  of  body  ;  tips  of  pectorals  scarcely  reaching 
the  last  rays  of  dorsal  fin;  first  ray  of  pectoral  simple,  If  in  length  of 
fin,  second  ray  divided,  third  and  fourth  rays  longest;  origin  of  ventrals 
midway  between  posterior  edge  of  preopercle  and  last  caudal  vertebra, 
their  tips  scarcely  reaching  last  ray  of  anal;  length  of  ventrals  3 J  in 
length  of  body.  First  rays  of  dorsal  and  anal  opposite  each  other  (or 
nearly  so);  base  of  anal  H  in  base  of  dorsal ;  base  of  dorsal  li  in  head; 
lower  lobe  of  caudal  long,  about  £  longer  than  head;  width  of  body  at 
base  of  pectorals  1|  in  length  of  head.  Least  depth  of  caudal  peduncle 
about  3fr  in  length  of  head.  Posterior  margin  of  preopercle  nearly  verti- 
cal, forming  almost  a  right  angle  at  its  lower  posterior  extremity.  Gill 
rakers  long,  numerous,  and  slender.  About  27  scales  on  lateral  line  before 
ventrals;  about  30  scales  between  occiput  and  dorsal  fin;  6  rows  of  scales 
between  dorsal  fin  and  lateral  line.  Color  uniform  brownish  above,  sil- 
very below;  pectorals  colored  like  upper  part  of  body,  shading  into 
darker  toward  their  extremities;  caudal  uniform  brownish,  no  dark 
markings  on  dorsal  and  anal  fins;  ventrals  without  distinct  black  mark- 
ings. Length  9|  inches.  Tropical  America,  on  both  coasts  (Payta,  Pan- 
ama, Tobasco,  Barbadoea);  probably  not  very  common  ;  the  above  descrip- 
tion from  the  type  specimen  of  Exocactus  scylla.   (rufu*,  reddish ;  pinna,  fin. ) 

Kroeoet**  rmftpirnnU,  Cuvier  A  Valenciennes,  Ilist.  Nat.  Poiss.,  xix,  99,  1846,  Payta,  Peru; 

GCnthbr,  Cat.,  vi,  294,  186G;  Jordan,  Proc.  Ac.  Mat.  8c i.  Phila.,  1884,  283  (redeecription  of 

original  type);  Jordan  &  Meek,  /.  c,  58. 
ExoartuM d<nrit  GiLi.,  Proc.  Ac.  Nat.  Sri.  Pliila.,  1863, 167,  near  Panama.     (Coll.  Captain  Dow.) 
Eronrttt* *ryffa,  Cope,  Trana.  Am.  Phil.  So<\  Phila.,  1871,  481,  Tobasco,  Mexico. 
Erocrtu*  roberti,  LCtken,  Vid.  Mcdd.  Naturh.  Foren.,  1878,  12,  110;  not  of  MClleb  A  Tboschsl. 


Subgenus  CYPSELURUS.  Swainson. 
1085.  KXOCCETUR  HETEBURCS,  Bafineaque. 

Head  41;  depth  5£;  scales  58,  26  before  ventrals,  33  before  dorsal,  7 
rows  of  scales  between  dorsal  and  lateral  line.  D.  14 ;  A.  9.  Anal  fin 
short,  its  base  i  to  £  length  of  base  of  dorsal ;  its  insertion  behind  first 
ray  of  dorsal ;  its  rays  9  or  10;  second  ray  of  pectoral  divided  (first  sim- 
ple) ;  third  and  fourth  rays  longest ;  ventral  fins  inserted  about  midway 


Head  4*;  depth  .".(.  D.  II:  A.  9;  oOecalealn  lateral  11a*.  Bedj  mtkm 
robml.  Head  broad,  rather  pointed  forward;  anont  not  irerj  klaat.  H 
in  length  of  b»<l :  rya  larjce.  2|  in  brad :  intemrbltal  am  dot tieb.  1  la 
bead.  I'm  I  oral  lino  broad,  their  lipa  rearhlnjt  poaterior  end  of  baa»  as* 
anal  fin;  Irtish  of  perioral*  1*  in  length  of U.dj.  length  oi  iwirai-  *1 
in  length  of  body,  I  heir  tipa  reaching  nearly  to  posterior  end  of  kw  Mf 
anal  tin  :  origin  of  vrntral*  midway  between  pupil  and  baae  of  eeodal  As- 
First  ray  of  pectoral  simple,  ita  length  littlo  mure  than  (  leagih  of  i* 
second  ray  iln  idril :  Kl  aralra  before  the  ventral.;  JH  aealea  Wfon-  lha 
dorsal  fin ;  7  row*  of  males  Wl»mi  lateral  line  and  dorsal  An  ;  loaigae* 
dorsal  ray  J  in  brad  ;  lower  lolie  uf  randal  about  i  Lougrr  tbaa  kead. 
Color  Itrowuiah  alxive,  allien   below  ;  pectoral  black  an  ita  posterior  half. 

lighter  on  anterior,  with   abroiwl.nl u III  14 do   band  which   htfiM   ■> 

the  axil  and  extend- bIkiiii  i  jrmn  the  tin  ;  vent  rati  white,  dotkj  to  aid; 
dorsal  ami  anal  fin  plain  :  caudal  dusky,  with  a  black  vertical  bar  acrw** 
tbe  base  of  iln  middle  iaj«.  Thin  «|«-n.-«  „  known  fruaa  a  elngle  •prriMH. 
!<  inches  lonK,  in  tbe  inn— mil  of  the  Academy  of  Natural  ricieoceaal  fail 
adelpkia,  from  Cape  San  Antonio.  Cuba.  It  waa  formerly  identified  by 
Jordan  4  Meek  villi  an  Au-lr.iiiaii  »prcirs,  /J>iawfai  reeaifai,  bwl  it  diirra 
in  nnmerou*  respect*  from  tin-  Imtrt .  all  hough  n  related  form.  <  Naaaediat 
Cbrialiati  r'tcdrik    l.iilkf-ii,  one  of   tin-  mo-1    teamed  and   arm  rat*  of  lek 

knowledge  uf  tlii-  group. j 
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1087.  EXOC4ETIT8  PURCATU8,  Mitchill. 

Head  4i;  depth  5£.  D.  13;  A.  9;  lateral  line  with  about  46  scales. 
Body  rather  slender,  compressed.  Head  not  very  broad,  much  narrowed 
forward;  the  snout  rather  pointed;  more  compressed  than  in  other 
species.  Interorbital  area  flat ,  its  width  at  anterior  margin  of  orbit  equal 
to  diameter  of  eye ;  3  in  head ;  at  posterior  margin  of  eye  this  is  half 
greater.  Mouth  small ;  maxillary  not  reaching  orbit ;  length  of  maxillary 
4f  in  head ;  length  of  m  audi  bio  2£  in  head ;  length  of  snout  4£  in  head ; 
•ye  3  in  head.  Pectoral  fin  long  and  broad ;  its  length  1}  in  length  of 
body ;  tips  of  pectorals  reaching  to  tenth  ray  of  dorsal.  First  pectoral 
ray  simple,  slightly  more  than  half  length  of  fin  ;  second  ray  divided ; 
third  and  fourth  rays  longest.  Origin  of  ventrals  midway  between  pos- 
terior margin  of  eye  and  last  caudal  vertebra.  Ventrals  long,  2±  in  length 
of  body ;  their  tips  reaching  past  anal  and  almost  to  caudal  fin.  Dorsal 
fin  rather  high,  its  longest  ray  \\  in  head ;  longest  anal  ray  about  2  in 
head.  Origin  or  dorsal  in  advance  of  that  of  the  anal.  Base  of  anal  1} 
in  base  of  dorsal ;  base  of  dorsal  nearly  equal  to  length  of  nead.  Lower 
lobe  of  caudal  3}  in  body.  About  23  scales  on  lateral  line  before  ventrals, 
and  about  29  in  front  of  dorsal  fin.  Eight  rows  of  scales  between  lateral 
line  and  dorsal  fin.  Color  brownish  above,  silvery  below;  pectoral  fins 
black  on  lower  posterior  half;  a  broad  white  band  running  from  axil 
obliquely  back  to  the  posterior  of  upper  rays ;  some  white  on  tips  of  pec- 
toral rays ;  anterior  upper  portion  of  the  fin  somewhat  marbled ;  ven- 
tral fins  black,  except  on  2  outer  rays,  on  inner  ray,  and  a  small  spot  on 
next  2  inner  rays,  about  i  distance  from  origin  of  fin ;  axil  of  ventrals 
pale.  Dorsal  fin,  when  depressed,  showing  3  black  spots ;  caudal  fin  with 
3  dark  tranverse  bands  across  fin ;  a  black  spot  on  tips  of  third,  fourth, 
fifth,  and  sixth  rays  of  anal  fin.  Length  6  inches.  Warm  seas,  north  to 
Cape  Cod  and  to  the  Mediterranean,  generally  common.  Young  speci- 
mens with  barbels  of  different  forms  and  sizes  are  frequently  taken.  The 
specimens  above  described  from  Newport,  Rhode  Island.  (f*rcatu$, 
forked.) 

JBroctffM  furcahu,  M  itch  ILL,  Trans.  Lit.  and  Phil.  Soc  N.  Y.,  I, 1815,  149,   young,  with  barbel; 

New  York;    Gfl nth  KB,  Cat.,  vi,  286,  1866;  LtTKBN,  Vid.  Medd.  Naturfa.  Foren.,  400, 1876; 

Jobdaw  A  Muk,  I.  c,  61. 
Exttcartmt  mdtalli,  Lb  Suiue,  Journ.  Ac.  Nat  Sci.  Phila.,  1821,  10,  pi.  iv,  fig.  1,  Gulf  of  Mexico; 

GOkthkb,  Cat.,  vi,  286, 1866. 
Eroctrtus  ( Cyptelxru*)  proau,  Db  Filippik  Vbbaxy,  Mem.  Acad.  Sci.  Torino,  series  2,  xvm,  1857, 

10,  Nice. 
BrovrtuM  mandipi»niM,  Viwciqukbra,  Rlsultatl  Ittiologicl  del  Vtolante,  pi.   I,  fig.   6,  113,  1883, 

Tunis. 
Cypadmnu/nrcatmM,  Jobdaw  6  Gilbert,  Synopsis,  380,  1883. 

1088.  EXOC0BTU8  NIGRICANS,  Bennett. 

Head  4±  in  body ;  depth  5} ;  snont  4  in  head ;  eye  3}.  D.  14 ;  A.  9  or  10; 
scales  abont  52,  27  before  the  ventral  fins,  26  in  front  of  dorsal.  Anal 
flu  short,  its  base  i  to  i  length  of  base  of  dorsal,  its  insertion  behiud 
first  ray  of  dorsal ;  its  rays  9  or  10;  second  ray  of  pectoral  divided  (first 

F.  N.  A. 48 
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•Imple);  third  and  fourth  raye  longest;  ventral  flae 

between  posterior  margin  of  preoperele  and  lael  enadal 

rata  not  uniformly  colored ;  posterior  half  of  pectorele, 

doraal  rather  abruptly  black ;  anal  while.    Length  of  peel  era!  ia  It 

body,  lu  tip  reaching  nearly  to  baee  of  caudal;  first  ray  mi 

If  In  length  of  longest ;  v  en  trait  2*  in  length  of  body,  their  tips 

Ing  tip  of  last  ray  of  anal ;  doraal  rather  high.  Its  loegeet  raye  l|  m 

head ;  longest  aual  ray  3}  In  head,  lower  lobe  of  caedal  aha  sit  | 

than  head.    Interorbltal  space  broad,  slightly  eoaeava,  iu  wi 

heail;  depth  of  head  1|  in  its  length.     Length  10  ineeea. 

aaas,  north  to  Cuba,  Central  America,  and  Prance;  not  very 

recognizable  at  once  by  ite  high  doraal,  black  on  the)  an  I 

The  specimen  here  described  was  from  the  Open  Atlantic 

(alertaMM,  blackish.)    (En.) 

*•**•«.  Bm»btt,  Whaling  Tof  ■«•,  ii,  WI,  is«\  "  tenee  la  sat*  istAt 
Pacific  Oceans,  in  1st.  30  N.";  OCrraaa,  <**.,*  1,00,  ISM;  Jeesae  A  slsam.  4  «. 
**|gr,  Cvvii*  A  VALc*ruw»Ba,  Ulst.  Xal  IM».,  bib.  111,  !*•*•  AtlsatSt 
Hyk  Oviin  A  T*tB«nBBSB%  Hlet  Hat.  Ptofcm,  bib,  lis*  IA*\  La  I 
■t.  Helens;  West  Indies;  India.  Arabia;  Ds  Witt  Lead;  Oi 
BasMNi  <U  la  sacra.  Punk,  As.  X,  lefta,  1M,  pi.  4;  Ltaas.  VIA. 
107, 1I7A, 

ltat.  ixorenrf  snornmra,  ousert 

Head  4*  ;  depth  6.    I>.  13;  A.  10;  scales  about  45.    ftooat  sheet,  *  m 
head  :  inaudible  scarcely  protruding,  wide  at  tip.  with  a  narrow  ban  1  mi 
small   teeth.      Teeth   along  edge  of  preruaiillaries   in   a  single   sense 
Vomer   with   a   narrow    patch,   palatini*   with   a   wide   patch  «»f  «»:; 
developed    teeth,  poiuilar  to  tho»m  in  jaw*;  no  teeth  on  tongur.     §••» 
orlutal   tthotit    a*  wide  at   pupil:  difttatice  from  tip  of  auoul    to  rod  ct 
maxillnry  «a<|ii;iU  length  of  nuoiit.     K\e  latge.  i*|  in  hr«d.     Inlrr«"M..ta- 
width  'A  in  head.     Ih^taiift-  from  front  of  dor*al  to  Ii&m*  of  middle  of  <-*a 
tlal  !;•>•*  eijuaN  lialf  it>*  di*t. nice  from  posterior  margin  of  ptipi)      \jrz.£\i 

of  ilor-ul    h:i*e  eipiaU     '•     length    of  hf.nl.    th«*    hl^lient    Ml     '.'f     JO    L#*d 

Origin  of  anal  under  m.ddle  of  dorttal.  it-  ba*e  equaling  aiiout  and   i.a  * 

rye,  the  la»t  i.iv  nearU  nndei  I;iM  dor*al  ray.     l-o»er  lid*  of  rauda.  .Tt 

in  length  :   the  ilpp«'i   «»'.  i^htl\   h  •»*    fh.m    Lead.     Oii|»iu   of  «et«tra!«    !»f 

way  lietween  1ut*r  of  r.tuda!  ami  pri-i*p«*Triilar   msrgiti.  the  tip  rear!.  :.^ 

hafcr  of  thud  .iii.i!  ra\.a  t:itle  r»hort«  r  than  head.     Kir»t   |ierto!al  ui    t 

tin*  lmigrM :  imiiiipI  i.i\  (lr«-p]\  forked,  the  third  and  fourth   appanr:.:.. 

the  longest  i  flu-  tip*  OghtU  mutilated   .      I  he  tin  ex trnd*  be%ub<!  <!-•:«*: 

and    fall*    r«li«ii t    of  t .' e    i  .uidal     \»\     a    trifle.     Mark    lUtr,    l«x<»a.^ 

aliruptly  *il\rry  *>u  ii.ulii !••  «.f  m»1*  »  :  jm-i  toraU  jet  lilai'k  w  itbm.  ow •!*.•! 

I»v  aoine   Mi\«T\    1 1 i ••  r «•  r   u;ihout:  i:  *-di.ui   \enlial  iav«  Mark,  the  tt-i»«r 

and  outer  w  hit«- :  «i«>:».il  dn»k\.  w;'J."Ut  di«tin<  tivr  maik«:  ai.al  w  t.  t#  . 

raudal  lilav  k  oil  h.i«»l  j.«.r!  .in  of  )>•-:!.   !.i)n*.  the  remaining  third  «  L.?# 

A  a»ingle  »»p«'<  mi*  r,.   !*•   jr..  !*•■-»  loii^*.    !ak«  n   fiotu  a  boohi  tiird    •>•■'«     «  t. 

('iari<iii  Nlaiiil.  oi.t  ■•!'  tl.*-  lC«-\  illu^s^i  iIimi       i  ;■•••.  f>trniip* :    --*.•»,  6:. 

I.      .'«•  -.»    'm  .  •.  i  hii,T.  r-  •     I     «    N*t    M.i      1»*\   >.  Clarion   lalaad      LT*;«    %- 
14  ••   •  \'.t«i:  — 
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1090.  EXOCCETUS  LINEATCS.  Cuvior  k  Valenciennes 

Head  4jh  depth  6|.  Anal  short,  its  rays  1, 10;  dorsal  13.  Second  ray 
of  pectoral  divided,  the  first  ray  \  length  of  longest.  Head  rather 
pointed,  the  interorbital  area  flat;  snout  4  in  head;  eye  3}.  Pectoral 
extending  to  base  of  last  anal  ray  ;  ventrals  reaching  nearly  as  far,  their 
insertion  midway  between  base  of  candal  and  edge  of  preopercle.  Dark 
lines  on  sides  of  back  conspicuous  only  where  scales  have  been  rubbed 
off,  not  forming  an  important  feature  of  coloration ;  fins  mostly  dusky; 
ventrals  with  faint  dusky  shades;  anal  with  an  obscure  dark  shade; 
dorsal  and  caudal  somewhat  dusky,  but  unmarked.  Close  to  Exoccctus 
hetrrurvtt,  distinguished  by  the  more  backward  position  of  the  ventrals. 
Tropical  Atlantic,  lecorded  from  Corea,  the  Canaries,  Madeira,  and  Ber- 
muda. The  above  description  from  the  original  type,  16  inches  long, 
from  Corea.     {lint at  ua,  streaked.) 

Exocatu*  lineal**,  Cuvikr  k  Valkncibnnes,  Hist.  Nat.  Poin.,  jix,  92, 1838,  Corea;  Canaries; 
GPxthkr,  Cat,  vi,  287,  1806;  Goode,  Ball.  U.  S.  Nat.  Mua.,  v,  76,  1876;  Job  dak,  Proc.  U.  8. 
Nat.  Mo*.,  188Ti.  628. 

1091.  EXOCCETUS  CTANOPTERUS,  Carter  k  Valencieonoa. 

D.  12;  A.  11.  Second  ray  of  pectoral  divided,  the  first  j?  length  of  fin. 
Snout  pointed;  interorbital  area  transversely  concave.  Snout  3£  in 
head ;  eye  3£ ;  tail  strong ;  dorsal  moderately  high,  its  base  i  longer  than 
that  of  the  rather  short  anal.  Insertion  of  anal  considerably  behind 
that  of  dorsal.  Pectoral  extending  beyond  tips  of  last  ray  of  dorsal  and 
anal.  Ventrals  not  qnite  to  the  base  of  the  last  ray.  Insertion  of  ven- 
trals midway  between  base  of  caudal  and  edge  of  preopercle.  Fins  all 
pale,  except  a  round  black  blotch,  about  as  large  as  eye,  on  tips  of  mid- 
dle dorsal  ray;  ventrals  white.  Coasts  of  Brazil  and  Caribbean  Sea; 
not  common ;  close  to  Exoccctu*  bahieiwis,  and  perhaps  not  even  distinct ; 
also  recorded  from  James  Island  of  the  Galapagos.  The  anal  rays  are  less 
numerous  in  E.  bahienni*  than  in  the  original  type  of  E.  cyanopterus,  from 
which  the  above  account  is  taken.     (Kvdveo$y  blue;  Trrcpov,  fin.) 

Erocatm*  cyanopferw*,  Cuvikr  k  Valenciennes,  Hist.  Nat.  Poi«.,  xix,  98,  1846,  Bahia;  Rio  de 
Janeiro;  GfNTHKR,  Cat.,  vi,  294, 1866;  Jordan,  Proc.  U.  8.  Nat  Mus.,  1886,  528;  Jordan 
k  Bollman,  Proc.  U.  8.  Nat.  Muh.,  1889,  180. 

Fjcoartu*  aJbidaclyln*,  Gill,  Proc.  Ac.  Nat.  Sci.  Pbila.,  1863,  167,  Caribbean  Sea;  errone 
ootly  accribtd  to  Pauama. 

1092.  EXOCCETUS   BAHIEX8IK,  Kanzani. 

i 

Head  5};  depth  6*  with  caudal.  D.  13;  A.  9-10;  scales  50. 
Length  of  snout  *  of  that  of  eye,  which  is  3£  in  head;  pectorals  reach- 
ing end  of  dorsal,  ventrals  to  middle  of  anal ;  insertion  of  ventrals  mid- 
way between  end  of  snout  and  extremity  of  upper  caudal  lobes;  dorsal 
of  moderate  height,  its  origin  far  in  advance  of  that  of  anal.  Coloration 
of  the  pectorals  uniform;  dorsal  with  a  large  dark  blotch.  (Gunther.) 
Tropical  seas,  north  to  Cuba,  where  it  seems  to  be  the  commonest  of  the 
flying-fishes;  not  examined  by  us.     (Name  from  Bahia.; 


Pacific  north  of  Capo  San  Lnoa*.     It  U  probably  Ibe  largeet  of  tba  ■rlB«- 
nahee  aad  hu  tbs  Krnaient  power  uf  movement  in  too  air.    An  aa— II— I 
food-nib,  aoiueUmea  taken  by  the  (liuuund  off  Santa  Barbara. 
Bn  i     i*i&tmr~,  Ci-aria,  Pne.  <»l.  Ar.  «..  hi.  KM,  u,  *(.  ai.  lull  Ctulioe  liim 

Urmia,  l»L,  n,  ae,  l»w,  Ju»b».  4  iiiui.t.  «r>°;-»,  m,  las.  J<u.<  a  Moo. 

U,!l 

im(.  Kxoromn  ritxorTHra,  uaaaW 

Head  nearly*  In  length  I  to  ban  of  caudal);  depth  5.  D .  II  or  12;  * 
8  to  10.  Anal  fin  ibort,  it*  beast  to)  length  of  baaeof  doraal:  Itainaertien 
behind  flrat  ray  uf  doraal ;  ita  rayiHor  10;  eeoond  ray  of  pectoral  dioaW 
(firmt  limple);  third  and  fourth  raye  Ittngeet :  pectoral  Ana  oororod  silk 
•mall.  ioDQ<l.  dark  ipot*.  the  edgea  paler  ;  reotral  tin*  pale,  the  ■MaMle 
raya  grayish,  obaenroly  spoiled  :  other  fine  pale.  Pectoral  fin*  raajehaag 
to  end  of  doraal :  ventral  flm  inserted  midway  between  pmuperrl*  aad 
beat  of  caodal.  their  li|ia  reaching  nearly  lu  Uaae  of  anal  ;  cloned  la 
rather  high,  it*  anterior  ray*  alwot  half  length  of  bead.  Beat*.  14,  M 
before  the  doraal  fin.  and  sHnnwo  lateral  line  and  doraal  Cn.  Sooal  ebtaav 
'  and  depnaaed.  I  diameter  uf  err.  which  i*  3  in  head,  aad  leaa  tbao  vtdlfe 
of  interorhital  spare,  wbirli  i>  slightly  concare.  Length  10  lacbee.  A 
beaotifol  little  dying  fish,  common  at  Panama,  hot  not  yet  aaaa  ela** hot*, 
(uillor.  boaoty  :   - 
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1096.  KXOCCETUS  GIBBIFB0X8,  Curler  *  Yalenolenn«. 

Head  4  j ;  depth  6.  D.  12 ;  A.  8.  Body  robust,  little  compressed.  Head 
rather  short,  interorbital  area  slightly  concave,  about  ±  wider  than  eye ; 
profile  of  snout  convex,  descending  more  abruptly  than  in  any  other  of 
our  species,  makiug  a  decided  curve  downward.  Snout  rather  blunt,  4  in 
head  ;  eye  3  in  head ;  maxillary  4$  in  head ;  pectoral  fins  rather  broad 
and  long,  their  length  1£  in  leugth  of  body;  tips  of  pectorals  reaching  to 
tips  of  last  rays  of  dorsal.  First  ray  of  pectoral  simple,  its  length  2\  in 
length  of  fin  ;  second  ray  simple,  about  £  longer  than  first  ray ;  third  ray 
divided ;  fourth  ray  longest.  Origin  of  ventrals  midway  between  pos- 
terior margin  of  eye  and  last  caudal  vertebra ;  length  of  ventrals  2.9  in 
length  of  body,  their  tips  reaching  to  last  ray  of  anal.  Origin  of  dorsal 
fin  far  in  advance  of  the  anal.  Base  of  anal  1}  in  base  of  dorsal.  Longest 
dorsal  ray  2\  in  head,  longest  anal  ray  about  3  in  head.  Lower  lobe  of 
caudal  about  31  in  body ;  least  depth  of  caudal  peduncle  3\  in  head. 
About  25  scales  in  lateral  line  before  ventrals,  and  about  30  scales  before 
dorsal ;  7  scales  between  lateral  line  and  dorsal  fin.  Color  brown  above, 
silvery  below ;  on  each  scale  on  the  upper  part  of  the  body  is  a  darker 
brown  spot  near  its  posterior  extremity  ;  this  gives  the  appearance  of  a 
dark-brown  streak  alon^  each  row  of  scales ;  pectorals  uniformly  colored, 
same  color  as  upper  part  of  body  ;  ventrals  dusky,  nearly  black  mesial ly, 
the  posterior  part  of  the  fin  still  darker ;  no  dark  markings  on  dorsal  or  anal 
fins  ;  caudal  dusky,  plain.  Length  8  inches.  Atlantic  Ocean ;  two  speci- 
mens known,  both  examined  by  us  ;  the  specimen  above  described  taken 
by  Samuel  Powell  at  Newport,  Rhode  Island,  the  other  the  original  type 
in  the  Museum  at  Paris.    (gibbuSj  gibbous ;  front,  forehead.) 

Ezocurttu  gibbifroHt,  Cuvier  &  Valkxcknnks,  Hut.  Mat.  Poin.,  xix,  118, 1846,  Atlantic;  Job- 
dam  4k  Mm,  J.  c,  65;  Jordan,  Proc  U.  S.  Nat  Hub.,  1886,  628. 

Order  Z.    HEMIBRANCHII. 
(The  Hemibranchs.) 

Interclavicles  developed.  Gills  pectinate.  Post-temporal  simple,  not 
furcate;  supraclavicle  quite  small.  Superior  pharyngeal  bones  reduced 
in  number,  the  bones  of  the  gill  arches  also  reduced  except  in  OasteroBUida; 
inferior  pharyngeals  present,  not  united.  Ventral  fins  abdominal  or 
subabdominal,  joined  to  the  interclavicle.  or  else  detached  from  it 
through  partial  atrophy  of  the  shoulder  girdle.  Mouth  bounded  above  by 
premax Maries  only ;  shoulder  girdle  simple  in  structure.  Basis  of  cra- 
nium simple  and  without  tube;  four  anterior  vertebra1)  more  or  less 
elongate;  snout  usually  more  or  less  produced,  the  small  mouth  at  its 
end.  A  small  group,  well  distinguished  from  the  PerceBoce*  and  other 
Teleocephali,  from  ancestors  of  which  it  is  probably  descended,  differing 
in  the  presence  of  the  interclavicles  and  in  the  reduction  of  the  shoulder 
girdle  and  other  structures.  Its  relations  to  the  Lophobranchii  are  close, 
the  characters  of  the  Lophobranchii  being  largely  extremes  of  the  same 
modifications,     (wh  half;  fipuyx°St  gill.) 


Family  XCVIII.     UASTEROSTEIDiC. 


Body  more  or  1pm  fimlform,  somewhat  compressed,  tapering  behind  u 
a  ileader  caudal  peduncle.  Head  moderate,  (he  anterior  part  Dal  grMtli 
produced,  bill  all  the  Lou™  of  tin-  >ui|>riiiiiir  apparatus  somewhat 
lengthened.  Muutli  moderate,  with  lb"  Heft  oblique,  the  lower  jaa 
prominent :  maxillary  1-eiit  ai  right  angles  and  overlapping  lbs  |  n»ti 
illarj  ai  comer  of  mil u ill.  Teeth  sharp,  even,  in  a  uarmw  band  in  wk 
jaw:  iilp  teeth  mi  vomer  or  palatines:  preruaxillaries  protractile.  Pre- 
orbital  ralluT  broad  :  suborbital  plate  Urge,  often  covering  the  uUtiu 
part  of  llir  cheeks,  forming  a  rontn-ctioti  with  the  |>reo|ierele.  Hrucki 
oategals  3.     liill  '  membranes   broadly  joined,   free   from   the   itthmce.  »r 
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not ;  gill  rakers  moderate  or  rather  long.  Opercles  unarmed.  8kin 
naked  or  with  vertically  oblong  bony  plates ;  no  true  scales.  Dorsal  fin 
preceded  by  two  or  more  free  spines;  anal  similar  to  soft  dorsal,  with  a 
single  spine ;  ventral  fins  subabdominal,  consisting  of  a  stout  spine  and 
one  or  two  rudimentary  rays.  Middle  or  sides  of  belly  shielded  by  the 
pubic  bones.  Pectorals  rather  short,  unusually  far  behind  the  gill  open- 
ings, preceded  by  a  quadrate  naked  area,  which  is  covered  with  shining 
skin.  Caudal  fin  narrow,  usually  lunate.  Air  bladder  simple;  a  few 
pyloric  cceca.  Vertebra  30  to  35;  anterior  vertebras  little  enlarged. 
Genera  5 ;  species  about  12.  Small  fishes  inhabiting  the  fresh  waters 
and  arms  of  the  sea  in  Northern  Europe  and  America ;  noted  for  their 
pugnacity.  They  are  exceediugly  destructive  to  the  spawn  and  fry  of 
larger  fishes.  "  It  is  scarcely  to  be  conceived  what  damage  these  little 
fishes  do,  and  how  greatly  detrimental  they  are  to  the  increase  of  all  the 
fishes  among  which  they  live,  for  it  is  with  the  utmost  industry,  sagacity, 
and  greediness  that  they  seek  out  and  destroy  all  the  young  fry  that 
come  their  way."  (Giinther.)  Most  of  the  sticklebacks  build  elaborate 
nests  which  the  male  fish  defends  with  much  spirit.  The  species  are 
extremely  variable,  being  apparently  readily  affected  by  changes  in 
surroundings.     (Gasterosteidce,  Giinther,  Cat.,  I,  1-7, 1859.) 

Gajterostein  j;  :  * 

i.  Pnbic  bones  fully  joined,  forming  a  triangular  or  lanceolate  plate  on  median  line  of 
belly  behind  and  between  the  ventral  fine. 
b.  Snout  moderately  produced,  not  tubifonn  ;  caudal  i»eduncle  moderate ;   ventral  not 
far  behind  pectoral,  its  rays  1,1. 
c.  Gill  openings  confluent,  the  gill  membranes  forming  a  broad  free  margin  across 
the  iftthmuH. 
d.  Dorsal  spines  4  or  6,  nondivergent,    and    nearly    equally  reclinable ;   skin 
naked  ;  tail  not  keeled.  ErCALiA,  336. 

dd.  Dorsal  spines  8  to  11,  divergent ;  skin  naked  or  nearly  so  ;  tail  keeled. 

Pyoootkus,  337. 
cc.  Gill  openings  restricted,  the  membranes  medially  united  to  the  isthmus;   dorsal 
with  two  tree  spines ;  skin  mailed,  partly  mailed,  or  naked. 

Gastebosteus,  338. 
Apeltin.%  : 
a<i.  Pubic  bones  widely  separated  posteriorly,  forming  a  bony  ridge  on  each  side  of  aMomen, 
between  which  are  the  ventral  fins  ;  Buout  short. 
e.  Dorsal  with  four  divergent  spines ;  sides  not  mailed.  Apkltks,  339. 


336.  EUCALIA,  Jordan. 

Evealia,  Jordan,  Man.  Vert.,  Ed.  1,  248,  1876,  (inconstant). 

Fresh-water  sticklebacks,  feebly  armed,  the  skin  not  mailed,  the  dorsal 
spines  few  and  nondivergent,  the  gill  membranes  forming  a  free  fold 
across  the  isthmus;  pubic  bones  fully  united.  One  species  known. 
(«•,  well;  KaAid,  nest,  the  species  building  nests,  like  other  sticklebacks.) 


*  The  subfamily  Spinachiinir,  with  the  snout  much  produced,  subtubiform,  the  dorsal  »pines 
about  16  and  the  pubic  bones  joined  only  at  base,  consists  of  the  European  species,  Spiuachia 
tpmadda  (Linnaeus).  It  is  not  rare  in  Northern  Europo  and  has  been  onco  (probably  *>y  error 
in  labeling)  ascribed  to  Newfoundland.    Seo  Sauvage,  Revision  des  Epinoches,  1874,  36. 


«.  **t  Sri.  raiia.  im.  • 


i  central  «od  weeurn  Naw  York  by 


i.  iifuii  iiroKKTi!!*  (»ri«» 


Ventral  ipinra  ■■  loug  a*  pubic  bouea  ( mnull y  (  in  ii 
pl»t*   ■mall,  U-*haped  tV-thapad  In  invulau).     Flo  rayi  lb*  »■■»,  Ik* 
•lie  generally  umiller.      Known  from  about  Itbaoa  and  Syracoaa,  X.  T.ia 
■mall  brook*  and  in  the  lake*. 
tw-I-  .-~~i..-.  "•«*?*,  J ■«■■•■.  Man  Int,  E.I  i.  :■>.  1IT*,  Cajmca  Laka.  Iiaaca.  M   V 

KeproacDtnl  in  Lake  Superior  by 

■  **•■.  IITaLU  l*r«*<rT*SN  PltllCt  la— i  lit 

I>.  I II  or  IV,  I.li;  A.  1,6.  Saul  to  hare  the  body  abort**  and  itofa,  la* 
rays  different.  Lake  Superior,  i  Ajtaaaix.)  If  tbia  diffaranea  io  la  ray* 
really  imU,  tbi*  may  I*  a  diatinct  ■pocies.     lyfffu,  dwarf.) 

•■».-»*(  (r.*.*u.krn.i-p-i..  Ur—BlmM.bj  iov..  Nor.  *r.  Sal.  *M.  fMla..  IMA,  it.    T*» 
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337.  PYGOSTEUS,  Brevoort. 

PlWUua  (Bkbtoobt)  Gill,  Oat.  Fishes  East  Coast  N.  A.,  39, 1861;  name  only. 
PW<*teu*,  Gill,  Canadian  Naturalist,  n,  8, 1866,  (occidentalis). 
GtuUrmha,  SAVTAes,  Berision  des  £pinoches,  29,  1874,  {pungiiiut). 

This  genus  is  characterized  by  the  presence  of  9  to  11  divergent  spines 
and  by  the  weakness  of  its  innominate  bones.  As  in  Euoalia,  the  gill 
membranes  form  a  broad  fold  across  the  isthmus.  Vertebras  14  -j-  18  =  32. 
Species  2,  in  northern  regions,  the  following  cosmopolitan ;  a  second, 
Pygosteus  iinensis,  Guichenot,  from  China,  (irvyy,  pubic  region;  oor&ov, 
bone.) 

1097.  PYGOSTEUS  PUNGITIUS  (Linmeua). 

(NlNR-SPIKED  STICKLEBACK.) 

Head  4 ;  depth  5  to  6.  D.  VIII  or  IX-I,  9 ;  A.  I,  8.  Body  very  slender, 
somewhat  compressed,  tapering  into  the  very  long  and  slender  caudal 
peduncle,  which  is  much  depressed  and  strongly  keeled,  broader  than 
deep.  No  dermal  bony  plates  along  sides;  small  plates  along  bases  of 
dorsal  and  anal,  and  on  caudal  keel;  skeletal  plates  not  at  all  covered  by 
skin.  Postpectoral  plate  well  developed,  striated.  Head  shortish,  the 
snout  rather  blunt.  Eye  large,  longer  than  snout.  Thoracic  processes 
well  developed,  widely  divergent,  forming  a  U-shaped  figure.  Bones  of 
skull  granulate,  its  surface  bones  all  weak.  Dorsal  spines  moderate,  the 
anterior  diverging  to  the  right  or  left  at  various  angles,  the  posterior  more 
nearly  erect ;  anal  spine  large,  larger  than  the  dorsal  spines ;  pnbio  bone 
feeble,  lanceolate,  not  carina  ted,  its  edges  raised,  its  median  part  thin; 
ventral  spines  moderate,  serrulate,  their  length  more  than  i  that  of  the 
head;  caudal  lunate,  long  and  narrow.  Gill  rakers  long  and  slender;  gill 
membranes  free  from  the  isthmus  posteriorly.  Olivaceous  above,  profusely 
punctulate,  irregularly  barred  with  darker;  silvery  below.  Length 
3  inches.  Northern  parts  of  Europe,  and  Atlantic  coasts  of  America  from 
Long  Island  to  the  Arctio  Sea,  also  in  tributaries  of  the  Great  Lakes,  and 
northward  to  the  Saskatchewan  and  Alaska,  where  it  abounds  in  the 
mountain  lakes  and  streams ;  a  widely  distributed  species,  found  in  both 
fresh  and  brackish  waters,     (pungitius,  pricking.) 

GtuieroiteuM jnmgitiu*,  Linn  aha,  8yi«t.  Nat.,  Ed.  x,  2%,  1758,  Europe;  after  GuMerottms  acmlek 
in  dimto  decrm,  Artedi;  Wai.baum,  Artedi  Pine.,  1792,449;  GOnthsr,  Oat.,  i,  6,1869;  Jordan 
A  Gilbert,  Synonsi*,  303,  1883. 

P^gottetu  pungithu,  Eiqbnxann,  Proc.  Ac.  Nat.  Bci.  Phi  la.,  1886,235. 

GuMerotUut  fcerit,  Cuvikb,  Regne  Animal,  Ed.  2,  n,  170,  1829,  atreama  of  France. 

GiuUro*eua  occidentals,  Cuvikb  &  Valrnciknnes,  Hint.  Nut.  Poiss.,  iv,  609,  1829,  Newfound- 
land; not  Q.  ocddentiili*  of  Linn.vus,  which  Im  an  unrecognised  specie*,  probably  of 
Caramgidx. 

GcuUrodnu  concinnu«,*  Richardson,  Fauna  Bor.-Amer.,  in,  57,  1836,  Saakatchewan  River 
and  Great  Bear  Lake;  DkKat,  N.  Y.  Fauna:  Fishes,  68, 1842. 

GiuterittieuM  maineusUyf  Storbk,  Bost.  Journ.  Nat.  Hi»t.,  i,  1837,  464,  Kennebec  County,  Maine. 


•  The  names  concinnu*  and  wW'ti/'Mnu  have  l»een  used  for  the  fresh-water  form  of  the  northern 
inland  lakes,  but  a  comparison  of  spHHmeus  from  Calumet  River,  Illinois,  with  others  from 
Massachusetts  shows  no  tangible  difference.  We  hare  seen  none  with  less  than  9  dorsal  spines. 
Nor  can  wo  separate  the  American  form  called  owidentalU  from  the  European  pungititu.  Bean 
records  no  difference  between  Mudsou  Bay  Hi>ecimens  and  those  from  Massachusetts. 

f  These  two  names  may  represent  a  distinct  subspecies,  mainenmt,  distinguished  by  the  presence 
of  7  free  dorsal  spines. 


of  the  bell j,  behind  ami  between  the  ventral  fine,  fonaing  a.  trtufataror 
lanceolate  plate.  (Jill  membrane*  united  to  the  latbtnoi.  Tail  «l— <W. 
and  n.niilly  keeled.  Skin  vuriuuxly  covered  with  bony  platea.  ItoraaJ 
■pine*  3  In  numlxT.  *trutig,  witli  iioiidivcrjjent  Imn.  Specie*  now  rux. 
Froth  water-  and  nluire*  of  nil  mirtbem  region* !  the  ipeclea  highly  <-*iia- 
ble.  tbo*e  fun  ml  in  the  •*•*  u.iinlly  with  the  body  completely  mailed,  iW 
freah  anil  brack  ihIi  water  fnriiM  varimialy  mailed  or  even  altogether  uahed 
It  i*  probable  that  (be  reduction  in  armature  i*  in  *ome  degree  connected 
with  life  in  fteeh  water*.  It  i*  •)*»  probable  tbal  tbe  partially  naked 
fresh- water  forum  of  Kumpe  ami  mitt  Ilea*  tern  and  northwestern  Aairit* 
have  been  in  each  ca*e  derived  frmn  t  lit-  mailed  marine  forma  of  tbe  ***** 
region.  In  Knrupe,  the  mailed  and  partly  naked  form*  ate  scarcely  trf- 
arable**  varieties.  In  western  America,  tb*  division  ii  belter mUblaM, 
and  the  naked  anil  partially  naked  form*  wen.  definable  aa  distinct  *■*■ 
cle*.  each  with   Urge   variation   within   ita   range.      I  •  .in-"-,,.,  belli  ;  ..--.••, 
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1098.  GASTEJKOSTEU8  ACCLKATU8,  Linmeus. 
(European  Sticklkback;  Burxsticklk.) 

Head  3i  to  3i ;  depth  4 ;  eye  3|  to  4 ;  snout  3.  Body  rather  stout,  head 
short,  snout  short,  mouth  oblique,  maxillary  not  reaching  eye;  caudal 
peduncle  depressed,  keeled  or  not.  Dorsal  spines  short  and  stout,  usu- 
ally a  little  shorter  than  snout  and  strongly  serrate ;  ventral  spines  about 
as  long  as  from  tip  of  snout  to  pupil,  serrate  on  each  side,  and  with  strong 
basal  cusp;  ventral  plate  broad  and  long,  longer  than  ventral  spines  or 
about  as  long  as  snout  and  eye ;  processes  from  shoulder  girdle  widely 
divergent  inclosing  a  large  triangular  area.  Lateral  armature  variable, 
the  plates  6  to  32,  usually  none  on  caudal  peduncle ;  in  fresh- water  speci- 
mens caudal  keel  generally  present  but  fleshy ;  in  unarmed  specimens  the 
posterior  plates  when  present  on  the  caudal  peduncle  are  much  reduced  in 
size.  The  variation  in  the  sticklebacks  of  Europe  is  very  great,  as  was 
pointed  out  by  Day  *  some  years  ago.  This  is  also  shown  by  the  studies 
which  Dr.  Boulenger  has  recently  made  of  the  sticklebacks  of  England. 
The  various  partly  naked  forms  are  not  susceptible  of  definition  even  as 
varieties.  Coasts  and  streams  of  northern  Europe;  abundant.  We 
include  this  form  in  the  present  memoir  on  the  supposition  that  the  mailed 
form  in  Greenland,  G aster osteus  loricatus,  Bernhardt,  belongs  to  it.  (acu- 
leatus,  spined.)     (Eu.) 

Gurtttxxicu*  aculeate*,  Linnjtos,  8yst.  Nat.,  Ed.  x,  1758,  489,  Europe;  completely  mailed. 
Gasteromteus  trachuru*,  Cuvieb  A  Valenciennes,  Hist.  Nat.  Poias.,  it,  481,  1829,  Prance;  com- 
pletely mailed;  31  plates. 
GaderotteuM  ponticus,  Nohdmann,  in  Demidoff,  Voy.  Rum.  MeridL,  in,  367,  Tauria  and  Black 

Sea;  plates  fewer  than  in  acnUattu. 
GasUrotteus  •etniarmatw,  Cuvibb  &  Valenciennes,  Ilist.  Mat.  Poias.,  iv,  493,  1829,  Havre;  14 

plates. 
Gaaterodeu*  icmQoricattu,  Cuviek  A  Valenciennes,  Hist.  Nat.  Poiss.,  iv,  494,  1829,  Baillon;  13 

plates. 
Gartcrotteu*  leiurmt,  Cutieb  A  Valenciennes,  Hist.  Nat.  Poiss.,  it,  481, 1829,  Seine;  6  plates. 
fGadtrottnu  loricatus,  Reinhardt,  Fauna  (inenlandica,  32,  37,  1837,  Greenland;  fully  armed; 

may  be  G.  binpinotu*. 
GaMerotteuMbailloniy  Blancharp,  Poisaonn  des  eaux  douces  de  France,  231,  1866,  Abbeville. 
GamteroaUua  aetut/ruratis,  Blancharp,  Poimons  des  eaux  douces  de  France,  220,  1866,  Harfleur; 

armature  Interrupted. 
Go*Uro*tru$  argentvmmu»y  Blanchard,  Poissons  des  eaux  douces  de  France,  232,  1866,  Avignon; 

6  plates. 


*Dr.  Francis  Day  observes:  "It  appears  remarkahlo  how  many  species  of  sticklebacks  ha  Ye 
been  named,  outnumbering  even  those  of  the  SalmonUUe  of  the  fresh  waters,  and  it  becomes  a 
first  consideration  whether  any  general  principles  are  perceptible  in  the  distribution  of  these 
species  or  varieties.  It  is  in  the  ocean  more  than  in  fresh  waters  that  wo  must  seek  the  spiny- 
rayed  fishes;  and  similarly  it  is  on  the  seaboards  or  skirts  of  the  ocean  that  wo  must  look  for 
sticklebacks  in  which  the  armature  of  tho  sides  is  most  developed  (as  in  the  variety  traekmnu), 
while  surh  as  have  the  free  portion  of  the  tail  unarmed  arc  farthest  inland  or  on  elevated  pla- 
teaus; while  in  the  center  of  Ireland  I  have  captured  examples  of  G.  puwjitiua  in  which  tho  arma- 
ture had  so  decreased  that  tho  ventral  spine  was  eutirely  absent.  It  has  been  pointed  out  (PhiL 
Mag.,  18M,  v,  p.  299)  that  tho  variety  on  the  continent  with  the  shortest  spine  or  the  most 
defenseless  form,  comes  from  Tuscany,  and  is  peculiar  to  still  waters,  where  it  would  have  the 
fewest  enemies,  and  here  it  attains  to  a  irreat  size.  Taking  large  numbers  of  Irish  specimens  I 
found  considerable  differences  in  the  length  of  the  ventral  spines  and  pubic  plates,  conclusively 
showing  that  such  characters  afford  no  reliable  data. 

"  Heckel  and  Kner,  in  their  account  of  the  fishes  of  Austria,  did  not  admit  the  foregoing  to  be 
more  than  varieties  differentiated  by  the  development  of  the  lateral  scutes  or  plates,  which  they 
found  varied  in  number  between  3  and  28.'* — Day, 


..-1  spii 

dorsal  small.     Dark  greenlah above;  aide*  ailvery.or  yellow  ;  m hi— l  — 

of  veotnla  often  red.  length  4  Inche*.  Tlie  •tlcklebaek  of  tba  art 
com!  of  North  America  M-eiiin  In  differ  from  the  Knrouean  «<itiii»ni 
arultatu*  in  having  higher  ijjine*  and  thi.it  a'rnder  body.  The  ilmaal 
■pinea  when  depreeacd  each  e  xtendalieyntnl  I  he  liaae  of  I  be  next.  In  nlWr 
re*  pec  til  6.  bitpimii'MM  due*  not  differ  materially  from  G.  acuUmtmi,  TW 
typical  marine  form  Iiim  rim  IhmIt  fully  plain)  an  In  (be  marine  form  of  <•*. 
aatlralui;  imparlly  naked  frcab- water  varirtieef  all  ■■•■■, rmrirri,  a-are'laae*. 
am  better  defined  than  t  how  at  <!■  am  (calm,  and  an-  Ira*  abundant,  bring 
•till  rare  in  eollarliuiu.     Ubtadnr  taXn  Jer-ry.uear tbecoeet.  In  aaJl 


•>r  m— ,  •>.  ,.i.i.  Tin.  no  i  «i.i  i.  ]«.- 
Represented  in  the  river.  ..f  Maim-  and  tjiirlwc  by 

IMa,  tUITEKIMTKI  W  Mumirtl*.    ITSI\HII   ,*_■>. 

Head  -lit  ;  depth  41:  ryr  Hi  :  Ml  mi  I  :t.  a  III  tie  nrratri  than  eye,  pointed : 
month  ohliiiue.  maxillary  ahrirtrr  than  eye  I>.  Il-I.  13  j  A.  I.H.  Lateral 
plate*  vanable,  usually  from  ID  t»  2*.'  in  mi  roller,  the  posterior  ones  aaaall 
and  weak  ;   caudal  peduncle depreeaed,  keel  utually  developed.      Fmt  and 
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second  dorsal  spines  long  and  slender,  about  as  long  as  from  tip  of  snout  to 
pupil,  slightly  serrate ;  pectoral  spine  also  long  and  slender,  nearly  as 
long  as  snout  and  eye,  strongly  serrate,  and  with  cusp  at  base  on  outer 
side ;  ventral  plate  long  and  narrow,  about  as  long  as  the  ventral  spines. 
Pectoral  plate  broad  and  deep.  Upper  part  of  body  dark ;  more  or  less 
distinct,  dark  cross  bands  on  posterior  part  of  body,  darkest  on  caudal 
peduncle;  base  of  caudal  fin  with  a  black  bar;  under  parts  silvery 
except  on  caudal  peduncle,  where  there  are  a  few  dark  pnnotulations. 
Quebec ;  Maine.  (Named  for  Mr.  Charles  G.  Atkins,  8upt.  U.  8.  Fish 
Commission  Station,  Craig  Brook,  Maine.) 

OatUrotteuM  atkirmi,  Bean,  Proc.  U.  S.  Nat.  Mas.,  1879,  67,  Schoodic  Lakes,  Maine.    (Type, 
No.  22402.    Col).  Atkins.) 

Represented  along  the  Atlantic  Coast  in  brackish  water  from  Newfound- 
land to  Cape  Cod  by 

1099b.  OASTEBOSTEU8  BISPINOSC8  (ITVIEBI  (Girard). 

Head  4  ;  depth  5i ;  eye  3|.  D.  II-I,  12 ;  A.  I,  8.  Body  slender  and  com- 
pressed. Anterior  part  of  body  with  four  lateral  plates,  the  first  one 
largest ;  posterior  half  of  body  naked.  Tail  keeled.  Smooth  space  in 
front  of  the  pectoral  large  and  snboircular.  Posterior  processes  from  the 
shoulder  girdle  strong,  divergent,  leaving  a  naked  space  between  them ; 
mouth  small  and  oblique,  the  maxillary  not  reaching  eye ;  dorsal  spines 
long,  acute,  and  serrate,  about  as  long  as  distance  from  tip  of  snout 
to  pupil ;  ventral  spines  slender,  as  long  as  snout  and  eye  ;  they  also  are 
serrate  and  provided  with  a  cusp  at  the  base ;  ventral  plate  long  and  nar- 
row, as  long  as  from  tip  of  snout  to  posterior  edge  of  preopercle.  Color 
uniform,  grayish  brown  on  head,  back,  and  posterior  half  of  body  ;  neck, 
opercle,  and  naked  space  in  front  of  pectorals  silvery,  minutely  dotted 
with  brown.  (Girard.)  East  coast  of  North  America  from  Labrador  to 
Massachusetts,  in  fresh  or  brackish  water,  not  common  except  northward. 
(Named  for  Baron  Georges  Leopold  Chretien  Frldlric  Dagobert  Cuvier, 
1769-1832,  the  father  of  comparative  anatomy  and,  therefore,  of  classifi- 
cation in  ichthyology.) 

f  Gcuterortevsdimidiabu,  Rkinhardt,  Fauna  Groenlandica,  32, 37, 1837,  Greenland  ;  may  be  a  form 

of  G.  amleatut. 
Q<utcroiieu»  cuvieri,  Girard,  in  Storer's  Fishes  of  NoTa  Scotia  and  Labrador,  2M,  plate  vn,  fig. 

1, 1849,  Bras  d'Or,  Red  Bay,  Labrador. 
GtuUrotteuM  wheatlandi,  Putmam,  Proc.  Essex  Inst.,  v,  4,  1807,  Nahant;  Eiqknm  ahn,  I.  c,  246. 

1100.  OASTEBOSTEUS  CATAPHBACTUS  (Pallas). 
(Alaska  Stickleback  ;  Salmon  Killkk.) 

Head  3  to  3*  ;  depth  4  to  4* ;  eye  3£  =  snout.  D.  II-I,  12 ;  A.  1, 8.  Body 
slender,  compressed ;  head  small  and  pointed,  mouth  oblique,  maxillary 
not  reaching  eye ;  caudal  peduncle  depressed,  keeled.  Processes  from 
shoulder  girdle  slightly  divergent,  leaving  a  narrow  naked  area  on  breast ; 
naked  area  in  front  of  pectorals  long  and  deep.  Dorsal  spines  long  and 
slender,  the  length  equaling  distance  from  snout  to  pupil ;  third  dorsal 
and  anal  spines  very  small,  curved  ;  ventral  spines  long,  slender,  as  long 


oeaeea  from  •Wilder  girdle  widely  divergent,  incluetng  •  bufa  t 
Lar  um.  Naked  area  in  front  of  pectoral  narrow.  Klrat  ud  eaaaaal 
dorsal  spines  very  ■hurt  and  weak.  1 1  to  '1  m  distance  from  tip  of  ■■  ol 
to  pupil,  the  first  not  reaching  the  second  when  drprraaed.  ual  Um 
second  railing  far  short  of  the  third:  ventral  spines  short  and  iiml 
•boat  equal  to  si) out,  broadened  at  base,  art-rate  on  outer  aide,  tmm> 
sometimes  present  ;  ventral  plate  litntil,  longer  than  spines,  aboot  aa 
long  a»  snout  to  posterior  edge  of  pupil.  Hides  nearly  always  witkawt 
armature.  oMaaiohnll}-  -•  or  3  anterior  plate*  developed,  which  is  amaa 
pained  liy  a  greater  nVt rlopmeul  of  the  dorsal  and  ventral  sptaa*. 
Dinky,  side*  paler  and  nuiltlrd.  Mule*  with  tbe  bead  bright  roppary 
red.  This  dree ript inn  ia  I. »wl  npnn  numerous  specimens  collected  la 
Santa  Ana  River,  nt  I'ollon,  California,  I.y  Dr.  Charlea  It  i.ilWn. 
1'resb-water  streams  nf  auutherli  California;  locally  very  attendant, 
replacing  mmto)>jiWhs  inland  :  Williamson  I'aaa ;  San  llemardmo  >  Row 
Smith).     This  fotiu  i»  apparently  derived  from  <:.  aimwraitlu.  ud   ■* 

ber  of  the   United   Slates  I'a.-ilir   Kailroad   Survey,  by  whom   tbe  tptrix 
was  first  obtaiued.  i 
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Represented  in  coastwise  streams  of  California  and  northward  by 

110U.  GASTEBOSTE178  WILLIAMSOM  MICROCEPHALIA  (Girard). 

(California  Stickleback.) 

Head  3  to  3i ;  depth  3  to  3f  ;  eye  4 ;  suont  3*.  Dorsal  II-1, 11 ;  anal 
I,  8.  Body  short,  deep,  moderately  compressed.  Candal  peduncle  rather 
deep,  not  compressed,  nor  evidently  keeled.  Processes  from  shoulder 
girdle  below  widely  diverging,  leaving  a  triangular  area  on  breast; 
naked  area  in  front  of  pectorals  smaller  than  in  cataphractus.  Dorsal 
spines  stout,  about  as  long  as  from  tip  of  snout  to  pupil ;  third  dorsal 
spine  and  anal  spine  small ;  ventral  spines  stout,  about  equaling  distance 
from  tip  of  snout  to  posterior  rim  of  orbit,  strongly  serrate  on  outer 
side  and  with  a  distinct  basal  cusp ;  ventral  plate  shorter  and  broader 
than  in  cataphractus,  about  half  as  wide  as  long.  Lateral  armature 
variable ;  plates  usually  5  or  6,  but  sometimes  completely  armed  with  25 
or  26 ;  all  intermediate  numbers  occasionally  found,  the  anterior  plates 
large,  these  followed  by  smaller  ones;  the  posterior  half  usually 
unarmed ;  often  the  plates  are  reduced  to  one  or  two,  or  even  entirely 
absent,  especially  in  brook  specimens ;  often  again  the  whole  length  of 
the  body  is  provided  with  plates,  the  posterior  ones  quite  small,  consid- 
erably smaller  than  corresponding  plates  in  cataphractu$,  but  forming  a 
distinct  keel.  Usually  specimens  from  the  same  stream  are  alike  or 
nearly  so,  the  variously  armed  forms  having  the  nature  of  local  varieties. 
The  fully  armed  variety  abounds  in  San  Gregonio  Creek,  Pilarcitos  Creek, 
and  other  streams  of  the  west  slope  of  the  Sierra  Morena,  on  the  San  Fran- 
cisco peninsula.  Olivaceous,  silvery  below;  skiu  thickly  punctulate; 
males  blackish  in  spring,  with  coppery  or  golden  luster.  Pacific  Coast 
of  the  United  States,  in  streams  and  brackish  waters ;  abundant  south- 
ward, ranging  from  Alaska  to  Todos  Santos  in  Lower  California.  Proba- 
bly an  offshoot  from  Gantcrosieus  cataphractus,  but  now  apparently  entirely 
differentiated.  We  have  seen  no  intermediate  forms,  the  fully  mailed 
examples  having  smaller  plates  *  than  in  Ganterontcua  cataphractus.  (fuicp6{f 
small ;  Kepa?Jjy  head,  but  the  head  is  unusually  large  for  a  stickleback.) 

GiuUrotlnu  microcepJudtu,  Gibaed,  Prm\  Ac.  Nat.  Sci.  Phi  la.,  1854,  133,  Pour  Creek  (Kaweah 

Biver),  a  tributary  of  Tule  Lake  (Tulare  Lake)  San  Joaquin  Valley,  California;  Jordan 

A  Gilbxrt,  Synopsis,  395,  18*3. 
QiMMerottmu  pUbetur,   Girard,    ami     (;*$ttro*ttuM    iHopmattu,    Girard,    I.    c,    147,    Presidio, 

California. 
Ga$tm*4ru»  jmgHH,  Girard,  Proc.  Ac.  Nat.  Scl.  Phi  la,,  1856,   135,  Port  Steilacoom;  Puget 

Sound. 


*  "In  GaMerotteu*  murroctphnlu^  the  number  of  lateral  plates  varies  from  0  to  25  (oxrluding  the 
keel).  Where  the  larger  number  in  present,  they  extend  from  the  head  to  the  keel  on  the  cau- 
dal peduncle.  When  ouly  the  Hmall<»r  number,  they  are  abovo  the  ventral  fin*.  The  posterior 
platen  are  more  likely  to  be  absent  than  the  anterior  ones.  The  variations  do  not  seem  to  bear 
any  relation  to  the  character  of  the  stream,  for  in  one  of  two  oimilar  streams  96  per  cent,  were 
found  to  be  fully  plated,  while  in  th«-  other  none  had  more  than  seven  plates.  In  another 
stream  an  equal  number  of  ea<*h  r*ort  wjw  takt-n.  The  number  liearx  no  relation  to  age.  The 
caudal  keel  is,  with  scarcely  an  exception,  cou fined  to  the  fully  mailed  individuals.*'  (Cloudsley 
Batter,  MS.) 


Um  area  between  them  flat,  to  that  a  lection  of  the  tea  la  art— faje] 
(Jill  membrane  broadly  united  to  tbe  iittitnui.  Free  doreal  ipla—  direr- 
g«Dt;  tbo  ipinw  ■lender,  pointed,  (lightly  serrate;  diataaee  betweaa 
Bret  and  tbird  ipine  nmch  lew  than  that  between  third  and  fourth ;  the 
Brat  extending  beyond  baas  of  third ;  caudal  long,  narrow  ;  aul  eiauhw 
to  eoft  doraal  and  coterminous  with  it ;  iu  ipine  under  third  ray  of  4ac- 
aal :  ventral  apine*  strong,  ■  illiterate  ;  arrrate  on  both  edgee  aod  bumW 
bj  akin  to  near  tip  ;  when  the  ventral  a|>inea  are  act  they  poial  aleaaat 
•idewiee,  wbeu  depressed  they  lie  along  inside  of  in  nominal*  b— lea, 
Browniah  olive  above,  mottled  with  darker;  •ilvery  below  ;  Male  aiwwa 
black:  ventral*  with  the  membrane  red  in  spring.  L«Kth  l(  to  If 
inches.     Maine  lo  Sew  Jersey,  in  ult  water;  very  abundant  northward 

■it.  aim  I™  Ul  .i..l  Phil  ft*  .  i.  nil,  ui,  New  Terk.  Ofarasn, 


Family  M'lX.  At'LoK1IYNCHIDJ£, 

ate,  nearly  cylindrical,  with  a  very  (lender,  depressed  a 
cin    naked,   with  a  few  serire  of  partly  conceal  ad  pi 
Mouth  terminal,  email,  at  tbe  end  of  a  tube  which  ia  about  a*  laekg  ■ 
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rest  of  the  head,  its  base  formed  of  the  lengthened  symplectic  quadrate 
and  pterygoid ;  teeth  very  small ;  premaxillary  forming  most  of  margin 
of  mouth,  the  maxillary  exposed  at  the  corner.  Branch  iostegals  4.  Gill* 
membranes  slightly  connected,  free  from  the  isthmus.  Dorsal  fin  with 
many  small,  low,  free  spines,  each  of  which  is  depressible  in  a  groove ;  soft 
dorsal  short,  elevated  in  front ;  anal  similar  to  the  second  dorsal,  preceded 
by  a  single  spine ;  caudal  fin  small,  forked.  An  oblong,  naked  area  in  front 
of  the  pectorals.  Ventrals  subthoracic,  very  close  together,  inserted 
somewhat  behind  pectorals,  I,  4.  Vertebra)  25  +  29,  those  behind  anal 
exceedingly  compressed.  Anterior  vertebra*  little  enlarged.  Genera  2; 
(Aulorhynckua  and  Julichthy*);  species  2.  Small  fishes  of  the  North 
Pacific,  very  close  to  the  sticklebacks,  intermediate  between  them  and 
the  trumpet-fishes.  (Julorhynchidw,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862, 
233.) 

a.  Skin  of  head  naked;  pectoral  Ann  cmarfrinatc.  At'LoRHTNCHi'8,340. 


340.  AULORHYNCHUS,  Gill. 

Aulorkynrhti*,  Gill,  Proc.  Ac.  Nat.  Set.  Phila.,  1861,  169,  (  fiaridiu). 
AmK$cttpM$  Peters,  Berliner  Mouataberichte,  18f>6,57o,  (xpinearm*). 

Body  very  long  and  slender,  almost  cylindrical;  caudal  peduncle  elon- 
gate, tapering,  much  depressed,  especially  posteriorly.  Skin  naked,  with 
a  series  of  small,  rugose  shields,  one  on  each  side  of  the  lateral  line,  a 
dorsal  row  to  which  the  spines  are  attached,  and  a  row  on  the  lower  edge 
of  caudal  peduncle.  These  plates  closely  resemble  the  dorsal  plates,  having 
a  groove  through  the  middle  in  which  for  a  short  distance  behind  the  anal 
there  lies  a  fin  ray,  besides  small  pores,  probably  nuicous  pores.  Lateral 
line  present.  Head  not  mailed.  Mouth  small,  horizontal,  at  the  end  of 
a  tube  which  is  slightly  longer  than  the  rest  of  the  head.  Premaxillary 
bones  much  expanded,  with  long  and  slender  processes;  lower  jaw  pro- 
jecting, with  a  Map  at  symphysis.  Teeth  in  the  jaws  rather  sharp,  almost 
in  one  series;  palate  toothless.  Dorsal  spines  numerous,  entirely  sepa- 
rate, equal  and  very  short,  the  first  inserted  above  the  pectorals;  dorsal 
and  anal  fins  posterior,  nearly  equal,  oblong,  elevated  in  front;  caudal 
fin  small,  emarginate;  pectoral  fins  emarginate,  the  upper  and  lower  rays 
longest ;  ventrals  not  much  behind  pectorals,  each  with  1  spine  and  4  rays. 
(av?Mcr  a  tube;  i>ry\ocn  snout.) 


•  The  g 

;ill  formula  is*  ax  f« 

•II 

uwi»  according 

tu  Mr.  Rultpr: 

i 
I 

Ba*i- 
branchial. 

Hyp«>- 
brnuchiul. 

1        (Vrato- 
j     brum-tiial. 

i        Epi- 
;  branchial. 

Pharyn^o-     j 
branchial,     i 

i 

Present. 

i 
i 

Pre^nt. 

Present. 

Present. 

• 

Present. 

1      o 

Prem-nt. 

Present. 
Present. 

Present. 
Present. 

Present. 

1 

3 

Present. 

4 

Present. 

Pr»«!«ent. 

F.  N.  A.- 
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(he  iatbmna.  Air  bladder  large.  Spinona  rtoraal  prases  t,  of  »  Ut  "»j 
•lemlrr  free  apinea:  aoft  dornal  and  anal  rather  l«n  it,  ttoiiUi.  poefi iea, 
witb  23  to  2"  rava  iwh;  caudal  •.mall,  rhombic,  Ihe  middle  rata  loapM. 
but  nut  produced  imo  a  tilameiil :  vriHrala  abdominal,  of  G  r»j«.  all  artaa- 
nlnlr.l ;  pertontln  broad,  rounded.  ih<>  space  in  front  of  them  araJj.  Ft  rat 
four  verte1.ni-  el. moated.  Two  pyloric  cu-ea.  A  tingle  genua,  with  Iwe 
■peciea,  ftmnd  in  tropical  aeaa.    <  Fi-lnlariid.r.  part,  grnna  JahHiai,  1.4a 


341.  AULOSTOMUS,  LarepMe. 


Character*  of  the  Ren 


Mewl  3;  eve  -'  t<>  2t   in   po.lorl.ita I   part  of    bead.     I>.    X-33:    A.  S&; 
V.6.     Lower  Jaw  prominent,  keeled,  with  a  amall  barbel  al  thaayatpaiMa: 
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premaxillary  slender ;  maxillary  broad ;  triangular  patches  of  minute 
teeth  on  lower  jaw,  vomer,  palatines,  gill  arches,  and  pharyngeals. 
Intestinal  canal  short;  two  pyloric  caeca.  Olivaceous,  with  one  or  two 
series  of  brown  or  blue  dots  along  each  side  of  the  back  ;  another  irregu- 
lar series  from  the  preoperculum  along  each  side  of  the  belly  to  the  anal 
fin  ;  three  or  four  silvery  lines  on  each  side  of  abdomen,  replaced  on  the 
head  by  irregular  oblique  streaks  ;  anterior  part  of  dorsal  and  anal  with 
a  horizontal  black  band,  parallel  with  base  of  fin  but  remote  from  it ; 
caudal  fin  usually  with  two  round  black  spots;  ventral  fins  plain,  spotted. 
(Giinther.)  Caribbean  Sea,  north  to  southern  Florida;  rather  common 
southward.     (maculatusf  spotted.) 

Av&tmtoma  maatlatum,  Valknciennks,*  in  Cuvier,  I  Must.  Poissons,  plate  92,  fig.  2,  about  1846; 

Jordan  &  Gilbert,  Synopsis,  390, 1883. 
Aulodoma  coloratum,  MCller  and  Troschkl,  in  Schomburgk,  History  Barbadoct,   673,  1848, 

Barbadoes;  GCnthkr,  Cat.,  m,  536,  1861. 


1106.  AULSOTOMUS  CINEREUK,  Poey. 

Head  3};  depth  14i;  eye  14$  in  head,  3}  in  distance  to  gill  opening. 
Dorsal  X.  Insertion  of  anal  midway  between  ventral  and  caudal.  Sim- 
ilar to  AuloBtomuB  macula tus,  but  the  ground  color  brown  instead  of  red- 
dish ;  head  with  black  and  white  points ;  trunk  with  black  points ;  6 
pale  longitudinal  streaks  all  below  the  lateral  line;  (in  Aulostomus 
maculatua  there  are  4  below,  one  on,  and  one  above  the  lateral  line); 
caudal  greenish,  with  blackish  spots,  the  angles  yellowish.  Cuba.  (Poey.) 
One  specimen  known,  now  in  the  Museum  of  Berlin,  perhaps  a  variation 
of  Aulostomua  maculatus.    {cinerevs,  ashy  gray.) 

Aulotloma  cmeratm,  Poet,  Synopsis  Pise.  Cub.,  386,  1867,  Cuba. 


Family  CI.  FISTULARIID^. 

(The  Cornet-fishes.) 

Body  extremely  elongate,  much  depressed,  broader  than  deep.  Scale- 
less,  but  having  bony  plates  present  on  various  parts  of  the  body, 
mostly  covered  by  the  skin.  Head  very  long,  the  anterior  bones  of  the 
skull  much  produced,  forming  a  long  tube,  which  terminates  in  the  nar- 
row month ;  this  tube  formed  by  the  symplectic,  proethmoid,  meta- 
pterygoid,  mesopterygoid,  quadrate,  palatines,  vomer,  and  mesethmoid. 
Both  jaws,  and  umially  the  vomer  and  palatines  also,  with  minute 
teeth;  membrane  uniting  the  bones  of  the  tube  below,  very  lax,  so  that 
the  tube  is  capable  of  much  dilation.  1'ost-temporal  coossified  with  the 
cranium.     Branchiontegals  5  to   7;    gills  4,   a  slit   behind   the  fourth. 


*  Pooy  remarks,  "Dr.  GUnther  places  Avlantnma  maculutum  in  the  synonymy  of  Auloitoma 
coloratum,  but  this  latter  name  seems  later,  Hi  nee  Valencieuues  (Cut.  &  Val.,  xix,  64)  quotes  Id 
1846,  the  plate  1)8  of  the  Illustrated  Edition  uf  Cuvier." 


Character*  or  the  )(*■>■■"  included  above.  The  boa*  ilinlili.  iUnwtaf 
ialie  of  lliii  gennn,  are  the  following  :  • 

1.  A  narrow  atrip  along  Hi.-  median  line  of  lb*  bach  bebuaa  la* 
■  ktill  (conllueril  neural  »|iine-l. 

•J.  Tho  pair  of  broader  lateral  dun*  I  shield*  arr  peculiar  li  mm.  mpt 
rated  proceaae*  uf  [lie  urnpiial  hone.  These  aliielda  are  tbe  Iu«|mi 
provided  anteriorly  with  a  ridge,  which  in  prolonged  and  nimdi  far  bwk 
wmrd  between  the  mmtcleH  of  the  hack.  Tin*  ridge  i.  delink,  and  daee 
not  interfere  with  the  lateral  movement*  of  the  flih  :  it  appear*  to  «ni 
aa  a  l.aae  for  tli.-  attachment  .if  matcuUi  ril-em. 

3.  The  narrow  .hiehl  on  the  ...I-  i.  tlie  p» 
being  dilated  ami  fixed  to  the  late 
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4.  The  ventral  shields  are  the  interolavicles ;  their  posterior  half  is 
broadest,  much  pitted  inferiorly  ;  they  are  narrower  before  the  middle, 
leaving  a  free  lanceolate  space  between  them,  and  are  again  a  little 
widened  anteriorly,  where  they  join  the  clavicle  and  urohyal.  These 
plates  extend  as  far  backward  as  the  anchylosed  vertebra.  (JUtula,  a 
tube  or  pipe.) 

<u  Upper  lateral  edge*  of  snout  with  few  Mirations  or  none;  tiody  with  bine  spots. 

TABACARIA,  1106. 

ma.  Upper  lateral  edges  of  snout  sharply  serrated;  body  with  few  bine  spots,  or  none. 

b.  Two  middle  ridgos  on  snout  well  separated,  direrging  on  anterior  half  of  length  of 
snout,  converging  finally  ou  its  foremost  part ;  skiu  nearly  smooth. 

dxprks&a,  1107. 

bb.  Two  middle  ridges  on  snout  close  together  and  parallel  on  anterior  half  of  its  length, 

slowly  converging  forward  from  the  middle;  skin  rough.  pstimba,  1106. 

110«.  FI8TULARIA  TABACABIA,  Liunnus. 
(Trumpet-fish;  Trompetero.) 

Head  2* ;  mandible  about  4  in  snout ;  snout  3J  in  length  of  body.  D. 
14  ;  A.  13.  Mouth  slightly  oblique,  lower  jaw  the  longer,  overlapping  the 
upper ;  snout  much  prolonged,  tapering  but  little  forward ;  its  edges  with 
fine  serrations  or  none.  Margin  of  orbit  with  sharp  compressed  points  in 
front  and  behind.  Reddish  brown  above,  variegated  with  numerous  large, 
unequal,  oblong,  pale-blue  spots  on  the  sides  and  back,  arranged  in  series. 
West  Indies  and  neighboring  seas,  generally  common  ;  occasional  north- 
ward to  Carolina  and  Florida,  or  even  to  Long  Island.  Reaches  a  length 
of  6  feet.     (tabacariuH,  from  tobacco;  having  the  form  of  a  pipe.) 

PHitubuaba,  Marcoravk,  HitU  Brazil,  148,1648. 

FUtularia  tabacaria,  Linn  juw,  8y»t.  Nat.,  Ed.  x,  312,  1758,  Tropical  America;  Bloch,  Ichthy- 

ologia,  plate  387,  fig.  1,  1701;  Valenciennes,  in  Cdyier,  Regne  Animal,  Illust.  Poiasons,  pi. 

92,  fig.  1, 1845  to  1850;  GCnthf.r,  Cut.,  in,  629, 1861;  Jordan  &  Gilbert,  Synopsis,  389,  1883. 
FtMularia  nfoboracmn*,  MiTCiiiLL,  Trans.  Lit.  and  Phil.  8oc.,  i,  1815,  437,  New  York. 
AnlartotHf  marcgrarii,  Castelnau,  Anim.  Nouv.  Amer.  Sud,  30,  1850,  Bahia;  Rio  Janeiro. 
FlagtUariaJUlHlaru,  Gronow,  Cat.  Fifth.,  146,  1854,  American  Ocean. 

1107.  FIST  I  LABIA  DEPRESS!,  Gllnther. 
(Cornrta.  ) 

Head  2|;  depth  10  in  head;  snout  3£  in  body.  D.  15;  A.  14.  Bones  of 
the  head  less  deeply  sculptured  than  in  F.  serrata,  interorbital  space 
slightly  concave  with  median  ridges.  Two  middle  ridges  on  upper  surface 
of  snout  not  very  close  together,  nearest  together  mesial  ly ;  lateral  margins 
of  snout  slightly  serrate,  the  anterior  half  entire;  lower  margins  entire, 
not  showing  from  above,  diverging  again  ou  the  anterior  half  of  length  of 
snout,  converging  again  finally  on  the  foremost  part.  Body  much 
depressed,  nearly  smooth,  the  skin  being  scarcely  rough.  Color  nearly 
plain  brown,  the  blue  spots  wanting.  Length  2  feet.  Recorded  from  the 
East  Indies,  Australia,  China,  Panama,  and  Lower  California ;  abundant 
in  the  Gulf  of  California  and  southward  to  Panama,  (depretsu*,  depressed.) 


CII.  HACK0HI1AJIPI108IH.E. 


Italy  ronipreiwtl,  uIiIiidk,  »r  <■]■■«  »tr.l,  rmrrnl  with  •mall,  roach  iral-  : 
no  Ulrit]  line  :  wmr  Ixmy  alrip*  mi  thp  nd-  at  llio  Wk  and  so  lb*  »ui 
gin  nf  the  thorax  innl  •IhIumii'II,  I  lit-  fnruirr  aomclimro  ronflornl  into  ■ 
abield.  Bonrs  of  1)1.'  *kull  murli  |>ri>li>ii|[Fil  anteriorly,  forming  ■  l«** 
IuIh-  which  boa  n  I  lie  .tin  it  I  jaw  ■  at  the  mil :  mi  teeth.  I -ill  opening*  » id*  . 
branch  iop.lcj;aU  1.  Elttinrliilival.  ami  |>li»n  ngeala  mually  prwnl.  Ik* 
fourth  anpeiinr  lirnncliilii  a  I  anil  tho  lir«t  ami  fourth  anperwr  pbaiy  ngeala 
only  wauling.  Twii  ilur-al  lin»,  the  lit-i  of  1  In  7  apinea,  tbe  wotd  of 
which  i*  very  lung  ami   -ti.uig:  ...ft   iloraal   anil   anal   moderate:   irolra) 

fina  amall,  abdominal,  of  1  •; ami  T.  m.tl  r»y.:   pertmala  abort  :  eaadal 

fin  emarginntr.  it»  nmlilli-  lay-  ii»i  ]ir«dm  rd      Air  Madder  large :  ponds- 
branch  iir  nreaent      I  '•  II  In  I.  a  alii  twin  in  I  tin-  fourth  :   Tertebra-  about  31.  lb* 

four  anterior   mir«   tt Ii   l>-ti til  ln-n.-.t  :   in>   j.i  lorir  rirra  ;   id  tret  mat  raaal 

abort      Three   or   more   apene*.   rhiertv    •■(   the    Hid    World,   oue   of   tbeaa 
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straying  to  America,  placed  in  two  genera,  Macr&rhamphosus  and  Centri- 
HcopB.    (Centriscuke,  part,  genus  Centritcus*  Gunther,  in,  518-524,  1861.) 

u.  Body  oblong,  graduating  into  the  caudal  peduncle;  back  straight;  dorsal  spine*  about  7. 

Macborhamphosub,  343. 

343*  MACRORHAMPHOSUS,  Laolpede. 

(Snipefishes.) 

Macrorhamphont*,  Lac£p£de,  Hist.  Nat.  Poias.,  t,  136, 1803,  (cornutu*=*colopax). 
Centriacus,  Cuvieb,  Regne  Anim.,  Ed.  I,  n,  350,  1817,  ($colopaz;  not  Cmtri$cust  L.). 
Macrognath*$,  Gbonow,  Cat.  Fishes,  147,  1854,  (ncofopor). 
OrtkicMthyi,  Gill,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1862,  234,  (ttiiiaru). 

Body  oblong,  graduating  into  the  caudal  peduncle;  back  straight ;  dor- 
sal spines  about  7.  Characters  otherwise  included  above,  (patepbt,  long ; 
pd^dof,  snout.) 

1109.  MACRORHAMPHOSUS  8COLOPAX  (Linnieus). 
(8nipbfish  ;  Trumpet-fish  ;  Bellows-fish.) 

Head  2*;  depth  3*  to  4.  D.  V-12;  A.  20;  vertebrae  8  + 16.  Body 
strongly  compressed  and  somewhat  elevated,  covered  with  small  striated 
scales,  each  stria  terminating  in  a  rather  strong  spine;  second  dorsal 
spine  very  strong,  serrated  posteriorly-,  its  length  about  £  total  length  of 
fish ;  snout  several  times  longer  than  the  rest  of  the  head.  Rose  red  or 
reddish  olive  above,  silvery  on  the  sides  and  belly.  Mediterranean  Sea ; 
occasional  northward  to  southern  England;  accidental  on  our  North 
Atlantic  Coast,    (scolopax,  snipe.)    (Eu.) 

Baliate*  $colopax,  Linnaeus,  Syst.  Nat.,  Ed.  x,  1758,  329,  Mediterranean. 
SOunu  comuhu,  Fobskal,  Descr.  Anlra.,  66,  1775,  Marseilles. 

Oentritcus  acolopax,  Linnjetts,  Syst.  Nat.,  Ed.  xn,  I,  415,  1766;  GCntheb,  Cat.,  in,  518,  1861; 
Jordan  k  Gilbert,  Synopsis,  388,  1883. 

Order  AA.  LOPHOBRANCHII. 
(The   Lophobranchs.) 

Gills  tufted,  not  laminated,  composed  of  small  rounded  lobes  attaohed 
to  the  gill  arches.  Interclavicles  well  developed.  Scapula  suspended  to 
the  cranium  by  a  post- temporal.  Superior  branchihyals  and  pharyngeals, 
and  basal  branchihyals  wanting  or  not  ossified.  Mouth  very  small, 
bounded  above  by  the  premaxillaries.  Post-temporal  simple,  coossified 
with  the  cranium ;  basis  of  the  cranium  simple.  Pectoral  fins  with 
elevated  bases.  Anterior  vertebra*  modified,  the  diapophyses  much 
expanded.  Air  bladder  simple,  without  air  duct.  Snout  produced,  bear- 
ing the  small  toothless  mouth  at  the  end.  Gill  covers  reduced  to  a  large 
simple  plate.    Skin  with  bony  plates.    Muscular  system  little  developed. 


•The  original  type  of  Centrum*,  Limiseus,  and  the  only  species  placed  by  him  in  Centriacu*  in 
the  tenth  edition  of  the  Systema  Natures,  is  Ocntrinens  taUattu  L.,  a  specie*  of  a  different  family. 
For  the  genus  usually  called  Amphisile,  the  name  Oetttritcus  must  therefore  be  used. 


iimiully  |itmrc<l  on  I  be  nniict  *Mla  of  lb*  tail, 
commonly  fornix!  «t  Iwo  fold.  ..f  >kia  waira 
Tlii'  'KK*  ■'*  r«;pivr<l  ini<.  tb»  poach  ■>< 
I  it  hatching,  wliru  (be  poach  »ptu,  prnui 
IhiixBl  <iu  oiiiglr,  ncarlr  mnliu,  of  »nr>  ™y» 
mini; :  vriitraUniune:  anal  Ha  mirmu.  — atlj 
;  uprcira  130.  Small  flab**,  foniul  is  all  warm 
M>1>  w«t*t».      i '  SfmymithiHa,  Uuntbar,  L'al.,  nil. 
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HtprorAMPix.«: 
ti«i.  Tail  prehensile;  caudal  fin  small;  head  shaped  like  that  of  a  horse,  placed  at  a  largo  angle 
with  axis  of  body ;  ogg  pouch  at  hasi>  of  tail. 
<j.  Body  compressed;  occiput  with  a  nurrow  bony  crest,  surmounted  by  a  coronet;  shields 
with  tubercles  or  spines.  Hippocampus,  34S. 

344.  SIPHOSTOMA,*  Rafinesque. 

Siphutoma,  Rapikbsquk,  Caratteri  Nuovi  Gonori,  18,  1810,  [pelagicuM). 

SynyHtUhu*,  Swainsom,  Nat.  Uist.  Class' n.  Anim.,  n,  1839,  332,  (<mtm«),  and  of  writers  generally; 

not  of  Lixx.v.rd,  a*  first  restricted  hy  Rafinrsqite. 
Halirawpwi,  Kavp,  Lophobranchii,  22,  18o«,  igrayi). 
Tnchtfrkamphttnt  Kaip,  Lophobr.,  23,  185C,  {nerratwt). 
Coryihrvichihy*,  KaTP,  Lophobr.,  2.%  1856,  (albiroatri*). 
Dtrmatodctkun,  Gill,  Pror.  Ac.  Nat.  8c- i.  Phila.,  1X62,283,  (jmnctipiimu). 

Body  elongate,  very  slender,  6  or  7  angled,  not  compressed,  tapering 
into  a  very  long  tail ;  the  dorsal  keels  of  the  trunk  not  continnoos  with 
those  of  the  tail.  Head  slender,  tapering  into  a  long,  tnbe-like,  sub  terete 
snout,  which  bears  the  very  short,  toothless  jaws  at  the  end.  Humeral 
bones  firmly  united  with  the  "breast  ring."  Body  covered  with  a  series 
of  bony,  keeled,  radiated  plates,  arranged  in  linear  series.  Dorsal  fin 
distinct,  rather  short,  inserted  before  or  opposite  the  vent,  which  is 
near  the  middle  of  the  body  ;  caudal  fin  present,  rather  small ;  anal  fin 
minute,  close  behind  vent ;  pectorals  developed,  short  and  rather  broad. 
Male  fishes  with  an  egg  pouch  along  the  under  side  of  the  tail,  formed  by 
two  cutaneous  folds,  and  splitting  lengthwise  to  release  the  young  fishes. 
Species  very  numerous,  inhabiting  all  warm  seas;  abounding  in  bays 
among  the  seaweeds,  and  entering  the  rivers.  The  females  in  most 
species  are  deeper  than  the  males,  with  more  robust  trunk,  with  longer 
snout,  and  a  more  distinct  ventral  keel,     (oipuv,  tube  ;  ar6ua%  mouth.) 

a.  Top  of  head  with  a  slight  earination  or  none;  snout  keeled  or  not;  opercle  without  promi- 
nent ridge;  base  of  do  real  not  elevated. 
DEBMATOtfTETin-fl  (Ae'pfxa,  skin :  orq&K,  breast): 
b.  Breast  shields  covered  by  ho  ft  skin;  bond  not  quite  in  a  right  line  with  axis  of  l>ody; 
dorsal  41;  rings  19  +  39;  body  robust;  snout  moderate;  tail  twice  as  long  as  trunk; 
head  considerably  keeled  alcove.  pvnctipinnx,  1110. 

bb.  Breast  shields  not  covered  with  skin;  head  about  in  line  with  axis  of  body. 
Siphortoma: 
c.  Dorsal  moderate  or  long,  its  first  ray  in  advance  of  vent;  snout  moderate  or  long; 
angles  of  body  generally  prominent. 
d.  Dorsal  covering  I  or  2  body  rings. 
e.  Dorsal  covering  9  caudal  rings. 


*  The  genus  8>/ngnaihu*  of  Liumeus,  originally  equivalent  to  the  modem  family  of  Stfttgnaihid*, 
was  first  subdivided  by  KafineMqno  in  1#10.  The  name  SiphotOmia  was  given  to  8.  p*laffim$&nd 
its  relatives,  the  Byn<jna()niH  of  late  writers,  that  of  TipMe  to  8.  t*tphle%  the  Siphimortoma  of  late 
writers,  while  Symjnath¥*  waH  retained  for  &  rrqunrem  and  its  relatives,  the  group  now  usually 
called  Ncn>phi*,  the  lyjie  of  Swphi*  being  Sifnynnthu*  ophidism*  L.  This  arrangement  has  been 
adopted  here,  but  it  isoiwn  to  two  objections  l>esides  the  fact  that  it  is  contrary  to  the  general 
usage,  which  make*  <f-n«  the  type  of  8;ni'jnnthu*t  in  accordanare  with  Swainsou's  arrangement. 
These  objections  are,  (1)  that  Artedi,  from  whom  Linnn'us  accepted  the  genii!*  Sff»gnalku\  did  not 
know  of  the  existence  of  SfimjntttltH*  .•!«/«  ww*,  and  (2)  the  statement  of  Linmeus  (which  we  have 
been  unable  to  verifiy),  that  the  ty|»c  of  each  of  his  genera  is  the  "best  known  European  or 
officinal  species."  Siwjmithu*  aam  would  meet  this  requirement,  but  not  Sfmynathua  taptomu, 
which  bad  not  then  been  found  in  Europe.  Should  these  objections  be  found  valid,  Byngnolhm 
would  take  the  place  of  Stphuatutna,  and  Merophi*  that  of  Syngnaih**. 


..  )>..n.lcc,.,rli.«4<>r»budjrt 


,.  K.  «•  )  ■  \  nip.  i- li,  ■ 
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ec.  Dorsal  fin  large,  of  38  rays,  the  first  ray  not  in  advance  of  rent;  rings  14  -f  37. 

8TAKJUM,  1131. 

err.  Dorsal  fin  Tory  short,  its  first  ray  not  in  advance  of  vent;  rings  15  +  37  to  30; 
snout  very  short,  less  than  |  head;  angles  of  body  little  marked,  the  form  sub- 
terete. 
r.  Dorsal  rays  20;  rings  15  +  39;  snout  2%  in  head.  arctum,  1132. 

rr.  Dorsal  rays  20;  rings  15  +  38  or  39;  snout  3  in  head;  body  with  dark  cross 
bands  and  pale  spots.  criniokblm,  1133. 

CoRYTHROiCHTHYS  (xopvtfpoc,  crown;  ix#v?,  fish): 

an.  Top  of  head  strongly  carinated,  keel  usually  extending  from  interorbital  space  to  first  body 
ring;  body  stout,  usually  with  sharp  angles  and  variegated  coloration;  head  in  line 
with  axis  of  body;  opercle  with  a  prominent  ridge. 
a.  Caudal  rings  about  30;  dorsal  rays  23  to  27,  snout  short. 

/.  Rings  18  +  30;  dorsal  rays  23,  on  1  -f  4  rings;  snout  2}  in  head,  itc  color  white;  body 
with  12  irregular  brown  cross  bands,  and  white  markings. 

ALBIROSTRK,  1134. 

m.  Caudal  rings  25,  body  rings  20;  dorsal  rays  40,  on  3  +  7  rings;  snout  long,  more  than 
half  head;  form  of  body  undescribed.  gaybmxensr,  1136. 

Subgenus  DERMATOSTETHUS,  OilL 

1110.  SIPHOSTOMA  PUNCTIPINNE  (Gill). 

Head  8.  D.  41 ;  rings  19  -f-  39.  Eye  large.  Body  comparatively  robust. 
Snout  moderate,  a  little  longer  than  the  rest  of  the  head.  Occiput  with 
a  raised  keel ;  joint  between  the  occiput  and  the  first  dorsal  shield  more 
perfect  than  usual,  so  that  the  head  cau  be  placed* at  an  angle  with  the 
body.  Greatest  depth  about  equal  to  length  of  postorbital  part  of  head. 
Skin  on  breast  and  anterior  ventral  plates  thin,  showing  the  striation  of 
the  bones.  Tail  twice  as  long  as  trunk.  Brown ;  dorsal  fin  speckled. 
Length  12  inches.  San  Diego,  known  only  from  the  original  types,  which 
possibly  are  not  distinct  from  S.  griseolineatum.  (punctus,  dotted ;  pinna y 
tin.) 

DtrmatotUthu*  purtciipmui*,  Gill,  Proc.  Ac.  Nat  Sci.  Phi  la.,  1862,  283,  San  Diego,  California. 
SiphoHoma  jnmctipinne,  Swain,  Proc.  U.  S.  Nat.  Mus.,  1882,  308;  Jordan  A  Gilbert,  Synopsis, 
385,1883. 

Subgenus  SIPHOSTOMA. 

1111.  SIPHOSTOMA  CABIN ATUH,  Gilbert. 

Rings  17  or  18  +  40  to  42.  D.  usually  43  or  44  (39  to  44)  on  1  -f  8*  rings. 
Snout  very  slender,  compressed,  its  length  H  to  1£  times  rest  of  head. 
Eye  2fV  *n  postorbital  part  of  head.  Head  and  trunk  contained  1£  to 
1£  in  tail.  Trunk  2fc  in  tail.  Closely  related  to  Siphostoma  californienae 
and  griseolineatum ,  differing  in  the  very  slender,  sharply  keeled  snout,  in 
the  height  and  sharpness  of  the  body  ridges,  the  upper  and  lateral  faces 
being  all  concave,  and  in  the  coloration.  No  ridge  on  opercle.  Breast 
and  belly  with  a  low  median  keel.  Snout  sharply  keeled,  the  ridge  ceas- 
ing on  interorbital  space  to  reappear  on  occipnt  and  first  nuchal  plate. 
Lateral  ridge  interrupted  immediately  above  the  vent.  Base  of  dorsal 
equaling  length  of  head,  covering  9£  rings,  only  the  first  of  which  is  in 
front  of  the  vent ;  pectorals  short,  &  length  of  snout ;  caudal  pouch  on  22 
anal  plates.  *  Keels  on  body  sharp  and  high,  and  the  interspaces  are 


a  1 

d"tln 

Snout  variable.  norm-time.  u«(  longer  Ihmn  head.     PaaMa  Com*  •/  i 

United  Stute*   fmiii   Sunt*   liariiara  northward:  wunoi  eolith  mt  S 

Franciwo.     Much    lariji'i    llinri   the  olhrr  American   iptrio, 

lcnjit li  of  1H  inrhr*.       1  >.-~rri l»-il    heir    from   epeeitDMw    ukac 

Hartiarn  ami  Motitrrry. 


Ilia.  Sll'Wlvnntl   t.KtllCH.IXIUrVB  (afnel. 

the  iiiimlwr  of  riiiff*,  in  it-  ei/«,  in  tlir  euuul  U-iuj  tliglitlj  inure  UM. 
nu.l  in  the  d«r*al  ntverini:  "-)  +V  "><*•-  I'acillc  Coaat  of  lb.  raited 
State*,  from  I'liRel  Sotniil  1-  Monterry.  rather  lea*  common  than  la*  p«- 
enlini:  ep«n*".  ami    »i>iii.-ivliut    MiialW   iu   >itr.      ifrin*.  (rai ;  !■■«■*•■. 

lined.) 

^TK/k.nh-'  jwl^ifH    m  hi  ~.  l'r  -  \     *- 1 .  Ifc'.l.  It,  San  PraaciK*  Bar 


Head  At  t«  "t  iu  total  lentftli 
inoat  1J  to  a  in  bead  ;  mrdiau 
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i 
nuchal  plates  weakly  keeled  in  young,  the  keels  apparently  disappearing 

in    adults.     Angle  of  belly  less  ncute  than  in  S.  calij 'omiense ;  the  keel 

sometime*  wanting.     Dorsal  fin  shorter  than  head,  covering  1 -firings; 

oftudal  pouch  covering  about  19  rings.     Otherwise  essentially  as  in  S.  cali- 

jbrnienne.     Length  0  inches.     San   Francisco  to  San  Diego,  generally 

oommon  along  the  sandy  shores.     (Ae;rrof,  slender;  {»-yx°St  snout.) 

BtfttgnathuA   brtrirottri*,  Girard,   Pruc.   Ac.   Nat.   8ci.    Phila.,   1854,   156,   San    Diego;    name 

preoccupied. 
8g*p»athu*  arutulinaotu*,  Girakd,  Par.  B.  R.  Survey,  Fishes,  x,  346,  18A8,  Coast  of  California; 

specimens  with  nuchal  plates  keeled. 
Sgngnatktia  dimidiatwt,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  284,  San  Diego;  substitute  for 

brtvirotdrUi  preoccupied;  specimens  with  short  snout,  scarcely  longer  than  rest  of  head. 
SyHgnathM  leptortufnchn*,  Girarh,  Proc.  Ac.  Nat.  Sci.  Phila.,  1854,  156,  San  Diego. 
Bipkodvma  leptorhynchut,  Jordan  A  Gilbert,  Synopsis,  384,  1883;  Swain,  Proc.  U.  S.  Nat.  Mus. 

1882,311. 

1116.  S1PH0ST0MA  FI8TI  LATl  M  (Peters). 

Rings  20  +  41.  Dorsal  37,  on  1  -f  7  rings.  Snout  twice  as  long  as  the 
distance  of  the  posterior  end  of  opercle  from  the  orbit,  and  but  little 
higher  than  broad.  Supraorbital  ridges  continued  on  the  crown  and 
convergent.  Opercle  with  a  keel  on  its  anterior  half,  and  with  radiating 
stria?.  The  entire  head  leathery,  rough.  Shields  without  spines.  Lateral 
line  passing  into  the  upper  caudal  edge.  Tail  twice  as  long  as  the  trunk 
(without  head).  Pouch  on  21  caudal  rings.  (Peters.)  Puerto  Cabello; 
not  seen  by  us.     (fivtula,  a  tube.) 

Sgngnathn*  fidulatu*.  Peters,  Mouatsber.  Ak.  Vi'xm.  Berk.,  456,  1868,  Puerto  Cabello. 
Siphottoma  jistulatum,  GCntiixr,  Cat.,  vm,  161,  1870. 

1116.  SIPHOSTOMA  BARB  A  BE,  Swain. 

Rings  18  +  31.  Dorsal  rays  34,  the  fin  inserted  on  1  -f-  7  rings.  Ten 
rings  on  the  tail  behind  the  caudal  pouch.  Head  7}  iu  length;  base 
of  dorsal  equal  to  head.  Distance  from  snout  to  dorsal  2i  in  length; 
caudal  pouoh  2?  in  length  of  body;  tail  behind  caudal  pouch  6  times. 
Body  unusually  stout,  with  short  head,  short  snout,  and  short  tail,  the 
general  appearance  being  much  like  S.  calif  or  niente,  but  all  the  parts  con- 
tracted. Snout  short,  compressed,  just  as  long  as  the  rest  of  the  head 
(male),  its  upper  edge  with  a  sharp,  low  keel,  which  is  higher  than  in  8. 
californietMe.  Top  of  head  without  keel.  Opercle  striate,  with  trace  of 
a  keel  at  base.  Keels  of  body  not  very  sharp,  the  interspaces  between 
the  angles  scarcely  concave ;  lateral  line  not  continuous  with  the  upper 
edge  of  the  tail;  belly  with  a  slight  median  keel.  Dorsal  fin  low.  Color 
blackish,  with  fine  pale  vermiculations;  top  of  head  and  neck  with  wavy 
longitudinal  streaks:  caudal  dusky;  dorsal  somewhat  mottled;  a  dusky 
blotch  before  eye.  Santa  Barbara;  one  specimen  known,  (barbar**,  from 
Santa  Barbara,  the  type  locality.) 

Siphodoma  barbanr,  Swain,  Proc  I  .  S.  Nat.  31u»M  1881,  238,  Santa  Barbara.  (Type,  No.  31263. 

Coll.  Andrea  Larco.) 
Siphodoma  bcrirdianwn,  Swain,  Proc.  V.  S.  Nat.  Mus.,  1882,  311;  not  of  Dumkril;  Jordan  &  Gltr 

urt,  Synopsis,  905,  1883. 


rather  short ,  about  1|  in  head ;  median  lino  well  keeled  iWit mm4 liliw. 
the  ridge  i>n  1>uth  aid™  of  median  riilgee  above  end  below  sot  e»  nw^ 
riutiH.  Occiput  ami  o|M-rcle  little  keeled.  Donal  abortar  than  int 
covering  1  4-  i>  to  T  ringn.  itfl  height  5  timea  in  tie  haee;  eaadal  do  ?t  ta 
baee  of  dona):  iwctoral  nightly  higher  than  length  of  ite  lw:  led 
longer  than  trunk.  1?  ill  inial  length,  raudal  pouch  coloring  ahvai  1* 
rings,  Color  in  lift-  <l»rk  grn-n  :  «itl«  with  gray  ap*eki  end  witt»nt4aik 
hand;  tail  with  faint  darkrr  hern.  broader  than  the  iDterepacwe  °-jt- 
of  tail,  oepecially  mmiully.  with  many  rough  and  oblong  pale  aawaa. 
Snout  mottled,  rapecially  mi  »iitr.  Iji»rr  part  of  opertle  nearly  aiaa*- 
Dona]  traiiid  lice  lit,  yellowiah  at  Law.  Caudal  yellow, dnakj  el  lip.  Aaal 
plain.  Dandy  iliore*  from  North  Carolina  to  Tetae  (Beaufort.  >ectk 
Carolina;  Corpua  (.-brief  i.  Tesaai:  rather  common.     (.«arW*.  Honda,  i 
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1120.  8IPH08TOMA  AULI8CUS,  Swain. 

Head  9  to  9*  in  total  length.  D.  29  to  30;  rings  15+37  to  38.  Trunk 
rather  slender.  Snout  2  in  head,  median  ridge  above  distinct,  below 
comparatively  broad  and  blunt.  Occiput  and  nuchal  plates  sharply  car- 
ina ted;  belly  weakly  keeled.  Opercle  slightly  keeled,  very  convex, 
making  the  head  slightly  broader  than  deep.  Dorsal  little  longer  than 
head,  covering  1  +  7  riugs;  pectorals  scarcely  higher  than  long,  slightly 
exceeding  diameter  of  eye.  Tail  longer  than  rest  of  body,  1}  in  total 
length ;  caudal  pouch  covering  21  rings.  Color  in  spirits  somewhat  lighter 
than  S.  calif orniense,  scarcely  mottled  or  marbled.  Southern  California, 
north  to  Point  Concepcion;  not  very  common,  (diminutive  of  avX6$y  a 
tube.) 

8ipko4tom,i  aw/Men*,  Swain,  Proc.  U.  S.  Nat.  Mus.,  1882,310,  Santa  Barbara;  San  Diego;  Job- 
dan  A  Gilbert,  Synopeis,  905,  1883. 

1121.  SIPHOSTOHA  PELAGICUH  (Osbeck). 

Rings  17  +  35.  Dorsal  29  to  32,  commencing  somewhat  in  advance  of 
vent,  on  1  +  9  rings.  Snout  2  in  distance  to  base  of  pectoral.  A  distinct 
ridge  along  the  median  line  of  the  nuchal  shields;  supraorbital  ridge  not 
continued  over  the  temple;  anterior  part  of  the  operculum  with  a  faint 
ridge ;  shields  without  spines;  lateral  line  interrupted.  Tail  longer  than 
body;  caudal  pouch  short,  about  3  in  total  length.  Color  brown,  nearly 
plain,  or  with  lower  half  of  side  of  abdomen  with  vertical  silver  bars, 
becoming  broader  and  of  a  whitish  color  on  the  upper  half;  brown  cross 
bands  occuring  alternately  between  the  silver  bars,  so  that  the  brown 
bands  are  grouped  together  in  twos  or  threes,  the  bands  of  each  group 
more  or  less  confluent;  in  males  the  silvery  bands  are  represented  by 
spots;  a  brown  band  through  the  eye  and  along  the  snout;  dorsal  fin 
with  oblique  brown  bands.  Tropical  parts  of  the  Atlantic;  occasional 
in  the  West  Indies ;  very  common  in  the  Mediterranean ;  our  specimens 
from  Venice,     (pelagicus,  living  in  the  open  sea.)     (Eu.) 

8trngna0tus pelagicus,  Oabkck,  Dagbok  Rewi  Ostindieu,  306, 17f>7,  open  sea  in  floating  seaweed; 

Lixnjrus,  Syst.  Nat.,  Ed.  x,  1758,  337,  after  Osbbck;  GI'nther,  Cat.,  Tin,  165, 1870. 
Bptgmttkms  ethon,  Risso,  Eur.  M6rid.,  hi,  1826,  Nice. 

1122.  SIPHOSTOHA  ROUSSEAU  (Kaup). 

Head  7*;  D.  26  to  28,  on  U  + 5  rings:  rings  16  +  34  =  50.  A  small, 
slender  species,  with  the  snout  £  longer  than  the  rest  of  the  head ; 
top  of  head  with  a  slight  keel :  vent  midway  between  tip  of  snout  and 
twenty-third  caudal  segment.  Head  almost  3  times  in  distance  from  tip 
of  snout  to  vent.  Lateral  line  interrupted  above  the  vent.  Color  plain. 
West  Indies,  known  from  St.  Lucia  and  Martinique ;  also  from  Cuba,  if 
8.  elucens  is  the  same,  as  is  not  unlikely.  (Named  for  Alexandre  Rous- 
seau of  Martinique. ) 

ByngnatkuB  rommcau,  Kaup,   Lnphobranrhii,   40,  1856,  Martinique  ;     (iCSTHBR,  Cat.  vm,  163, 

1870. 
Siphodoma  rommecm,  Jordan,  Proc.  U.  8.  Nat.  Mui.,  1889,  647. 


Black  iih  brown  ;  up]wr  linlf  of  trunk  wilb  llirnr,  upper  half  of  tail  «rlk 
MiTi-n  p)|iiiiliaUrit  nliile  ciunn  hand*,  (liuuttier.)  Iter  mod*  I>1»*l 
(Named  for  .lului  Matthew  .lunua,  i>n  Kngliali  i.aloralut,  naidVal  at 
Bermuda.  I 


llir.p  IB       XV       II. ^  I  T 


,'>,  -fc.J'uKi  ill,*  31. -T 
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1125.  8IPH08T0MA  BRACHYCEPHALCM  (Poky). 

Kings  17  +  27.  D.  20  to  23,  on  U  +  3  rings.  Head  deep;  depth  of 
body  \\  in  head.  Snout  very  short,  as  long  as  distance  between  front  of 
eye  and  base  of  pectoral ;  occipital  crest  well  marked.  Brown,  with 
ashy  marks,  a  white  band  along  side  of  body.  Cuba.  (Poey) ;  not  seen 
by  us.  (flpaxis,  short ;  ne QaMi,  head. ) 
Syngnathu*  brachycephcdu*,  Port,  Synopsis,  444,  1867,  Havana. 

11 26.  8IPHOSTOXA  AFFIXE  (GUnther). 

Head  about  9  in  total  length;  snout  a  little  more  than  2  in  head. 
Rings  18  +  33.  Dorsal  35,  on  5  +  4  rings.  A  distinct  ridge  along  median 
line  of  snout  and  nuchal  shields ;  supraorbital  ridge  continued  over  the 
temple  ;  a  faint  ridge  on  front  of  opercle ;  shields  without  spines.  Tail 
longer  than  body  ;  caudal  pouch  half  length  of  body  ;  lateral  line  inter- 
rupted. Vent  below  posterior  third  of  dorsal  fin ;  caudal  fin  well 
developed ;  anal  fin  rudimentary.  Back  with  indistinct  brown  crossbars ; 
a  brown  band  from  eye  along  snout.  Gulf  of  Mexico;  Louisiana.  (Giin- 
ther.)  Most  of  recent  Gulf  of  Mexico  references  to  this  species  were 
apparently  based  on  specimens  of  S.  scovelli,  which  has  been  confounded 
with  it.     (affinis,  related.) 

Bynffnathus  <\fini»,  Of  ntiikr,  Cat.,  vm,  163, 1870,  Louisiana. 

1127.  8IPHOSTOMA  8COTELLI,  Kvcrmann  A  Kendall. 

Allied  to  Siphostoma  afline.  Head  7  to  7| ;  depth  14  in  female  and  221  in 
male ;  eye  6|  to  7 ;  snout  2£.  D.  30  to  34,  on  4  +  4  rings,  its  height  2  to 
3£  in  its  base,  which  equals  head.  Rings  16  +  30  to  33,  usually  16  +  32. 
Top  of  head  with  a  slight  keel.  Body  rather  slender  (deeper  in  females) ; 
snout  short;  ventral  surface  slightly  convex  in  front  of  vent,  slightly 
concave  behind.  Color  of  female  in  alcohol,  alternately  annulated  with 
light  olive-brown  and  dirty  white,  the  dark  color  on  the  joints,  the  white 
on  bodies  of  rings ;  the  dark  rings  wider  than  the  white  on  trunk,  but 
narrower  on  caudal  portion,  the  white  rings  of  trunk  indicated  between 
lateral  and  latero-ventral  keels  by  2  narrow  white  lines  with  narrow 
black  lines  on  either  side  and  between ;  these  portions  of  the  whitish 
rings  show  as  silver  bars  in  life ;  upper  part  of  opercle  dusky  ;  a  dark  bar 
from  anterior  edge  of  eye  to  tip  of  snout;  ventral  keel,  throat,  lower 
part  of  opercle,  and  snout  plain  whitish  ;  dorsal  with  dark  wavy  diago- 
nal bars;  the  variations  in  color  are  considerable;  in  some  females  there 
are  no  distinct  white  or  silvery  bars;  some  are  darker  and  some  still 
lighter ;  the  males  resemble  the  lighter  females.  Length  44  inches. 
Common  at  Corpus  Christ  i  and  perhaps  elsewhere  on  the  coast  of  the 
Gulf  of  Mexico.  Apparently  most  of  the  published  references  to  S.  affint 
from  the  Gulf  of  Mexico  belong  to  this  species,  which  differs  from  S.  affine 
chiefly  in  having  fewer  body  rings,  in  the  more  posterior  position  of  the 
dorsal  fin,  and  in  the  fewer  dorsal  rays.  (Named  for  Dr.  Josiah  T.  Soo- 
▼ell  of  Terre  Haute.  Indiana.) 

Y.  N.  A. 50 


tinot  band  of  brown ;  brown  of  the  aide  extending  Itnifk  eye  to 
or  moot.  Atlanlio  and  Uulf  rouli  of  the  United  States,  Kevtfe  " 
to  Texas,  south  to  Key  West ;  common  and  variable. 

IVf***"   ria.jic*M,  tar.,   Limin,  i*j.l   s.t,    w.   nt.   til,  I7»t.  raailaw. 


Read  7(  to  tt  in  total  length.  11.36  to  40;  nop  18  to  »  +  M  to  M 
Snout  short,  about  -J  in  head  :  m«lian  line  above  Mid  below  well  htol  f. 
the  ridge  on  rath  side  of  median  ridges  rather  conapicnoae  Oewtpot. 
nuchal  plat**,  and  i>|>crtle  carina  te ;  belly  somewhat  eonvu.  aramly 
keeled.  Ihinal  lougrr  tban  brad,  covering  (-5  +  5-1  lings,  lie  *N(tl 
5-tiin  length  uf  ite  bur;  tail  mnch  longer  tban  trunk,  l|  Intotol  leeigtk 
Color  in  spirits  olivai-eotis  or  brownish:  lighter  below,  especially  « 
belly,  lower  half  of  operclea,  and  snout;  sides  mottled  and  htolcfcsd 
much  a*  in  other  s)-*i™.  Atlantic  Coast  of  the  United  8 ta tea.  Cap-  Ana 
to  Virginia:  very  common  northward,  where  it  is  the  only  spsctsa  es* 
pipefish,     l/iirai,  dllskl    i 
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8yngn<Uhu*  p*ckiamt$,  Stores,   Report  Fish.   Mass.,  163,  pi.  I,   fig.   2,   1839,  Holmes   Hole, 

Marthas  Vineyard. 
8**g»alhH*  fa*cialus,  De  Kay,  New  York  Fauna:  Fishes,  319,  pi.  64,  fig.  174, 1842,  New  York. 
6fr*g*aihu»  riridetcttu,  De  Kay,  /.  c,  321,  pi.  54,  fig.  17C,  1842,  New  York. 
8gng$tatku»  dekayi,  Dum£ril,  Hist.  Nat.  Poiss.,  n,  669,  1870,  New  York. 
Sgngnathu*  mUbertianu*,  Dumkril,  /.  c,  673,  New  York. 
Siphotioma  fiucum,  Swain,  Proc.  U.  8.  Nat.  Mus.,  1882,  314;  Jordan  &  Gilbkrt,  Synopsis,  382, 

1883, 

1181.  8IPH08T0HA  8TARK8I,  Jordan  A  Culver. 

Head  10$ ;  depth  21.  D.  38,  on  0  +  10  or  11  rings.  Rings  14  + 37  or 
38=51  or  52.  Tail  twice  length  of  head  and  trunk.  Snout  2£  in  head. 
Dorsal  half  longer  than  head.  Body  rather  stout ;  head  scarcely  carinate 
above;  snout  very  short  with  a  slight  smooth  keel ;  no  keel  on  opercle; 
belly  slightly  keeled ;  2  lateral  keels  on  body  confluent  into  1  behind. 
Color  dark  olive,  much  mottled  with  darker,  but  without  distinct  mark- 
ings; belly  yellowish.  Length  4  to  6  inches.  Close  to  S.  arctum,  but 
differing  in  the  much  larger  dorsal  and  the  greater  number  of  rings  cov- 
ered by  it.  Rio  Presidio,  Sinaloa,  abundant  among  Algce  in  clear  fresh 
water,  near  the  town  of  Presidio,  9  miles  above  tide  water.  Apparently 
breeding  in  fresh  water,  as  the  sac  of  the  male  is  full  of  eggs.  (Named  for 
Edwin  Cbapin  Starke,  preparator  in  Leland  Stanford  Junior  University.) 

Bipkottoma  aUtrk$i,  Jordan  &  Culvkr,  Fishes  of  Siualoa,  318.,  1896,  Rio  Presidio,  Mazatlan. 
(Type,  No.  47426.    Coll.  Hopkins  Expedition.) 

1182.  SIPH08TOXA  ABCTl'M,  Jenkins  A  Erennann. 

Head  9  to  11  in  body  to  base  of  caudal ;  depth  20 ;  dorsal  20,  on  about  0  +  5 

rings ;  rings  15  +  39.    Top  of  head  scarcely  carina  ted,  the  opercle  without 

a  prominent  ridge.    Snout  2 J-  in  head,  keeled  in  the  median  line.    Dorsal 

slightly  higher  than  the  width  of  a  body  ring,  its  length  about  equaling 

the  head ;  pectoral  3  in  head ;  distance  from  tip  of  snout  to  vent  i  to  f  length 

of  tail;  caudal  about  3  in  head.     Color  pale,  with  no  evident  markings 

except  on  the  under  side  of  the  tube  of  the  snout,  and  as  far  back  as  the 

posterior  margin  of  the  eye,  where  there  are  dark  mottlings.    Mazatlan 

specimens  show  narrow  white  cross  bands  about  4  rings  apart.    Gulf  of 

California,  south  to  Mazatlan,  one  specimen  taken  at  Guaymas,  and  two 

others  recently  taken  at  Mazatlan  by  the  Hopkins  Expedition ;  a  small 

and  slender  species,     (arctus,  contracted.) 

8ipho«toma  arctum,  Jenkins  &  Evrrmann,  Proc  I".  S.  Nat.  Mus.,  1888,  137,  Bay  of  Ouaymas. 
(Type,  No.  39639.    Coll.  Jenkins  &  Erennann.  ;■ 

1188.  SIPHOSTOXA  (  RIMUEBl  JI,  Bean  St  Dresel. 

Rings  16  +  38  or  39.  Dorsal  rays  16  or  17,  on  0  +  4  rings.  Snout  very 
short,  less  than  £-  length  of  head,  rounded  above;  slightly  keeled;  angles 
of  body  little  marked ;  head  nearly  11  times  in  total  length  to  caudal  base ; 
eye  5  in  head;  depth  of  body  half  length  of  head.  Caudal  pouch  4  times 
in  length  of  body,  17  caudal  rings ;  pectoral  and  caudal  very  small.  Color 
chestnut  brown,  with  about  12  broad  dark-brown  cross  bands  on  back, 
middle  of  each  cross  band  with  many  pale-blue  streaks,  the  most  distinct 


IlinnU  (■>■•■■«> 

Raids.  D.  40;  P.  18;  C.  8.  King*  20  +  28.  Dotaal  on  3  f  T  nag* 
Snout  twice  length  of  poat  ocular  part  of  bead.  4  times  dlliJM  mt  *j». 
lunch  loiijtcr  than  iloraal.  (Occipital  croal  well  marked  aa  wall  aa  Ik*  ctaaa 
at  the  ihunlder :  mout  with  a  «  rll-marked  median  carina.  Brows,  *4aw 
of  tatb  ring  tilackish :  2  ailverv  airoak*  along  flank*,  very  Barrow,  and 
oompoeed  of  small  sputa  placed  rod  tu  end.      Length  5  tacbea.     t'*T  — ■» 

n^ifc^WV  •"■•  """-  Hirmn.  MS 


XaUeal. 
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(Sauyage.)  A  strongly  marked  species,  noteworthy  for  the  very  small 
number  of  caudal  rings  and  the  proportionally  large  number  of  body  rings 
and  dorsal  rays. 

Syngnatkiu  cayenttrtinn,  Sauvage,  Bull.  Son.  Phllom.  Paris,  1882,  Cayenne 

345.  DORYRHAMPHUS,  Kaup. 

Doryrhamphtu,  Kafp,  Lophobranchii,  1856,  54,  (rxcinu). 

GurroirhihffM,  Kaup,  /.  c,  54,  {valcneinmttf). 

Dorjfichihff^  Kaup,  I.  <*.,  56,  (bilmeahu). 

MicrophLi,  Kaup,  /.  c,  63,  (cune<tfn»). 

Belonuhthye,  Prrx&s,  Mowamb.  FluasAsche,  109,  1868,  (samUsenm). 

This  genns  differs  from  Siphostoma  chiefly  in  the  position  of  the  egg 
pooch  of  the  male,  which  is  under  the  abdomen  instead  of  the  tail.  The 
angles  of  the  body  are  strongly  ridged.  Tail  shorter  than  body.  Tropi- 
cal seas,    (ddpvj  lance ;  jri/i^os,  snout.) 

DORTICHTHTf : 

a.  Snoot  elongate  and  compressed,  deroid  of  spinet;  tail  four-cornered. 

b.  Rings  about  20  +  25;  dorsal  rays  43.  linsatus,  1136. 

DOBTRHAMPIll'S: 

aa.  Snout  with  a  row  of  spines  or  serrations  above;  angles  of  body  all  serrated. 

bb.  Rings  20  -f  16;  dorsal  rays  25.  CAUroBMiKNSts,  1137. 

Subgenus  DORYICHTHYS,  Kaup. 
1186.  DORYRHAMPHUS  LINEATUS  (Valenciennes). 

Head  5  in  total  length  ;  snout  If  in  head.  Rings  19  to  22  +  23  to  27. 
Dorsal  42  to 44,  on  2  or  3  4-  7  rings.  Edges  of  the  shields  rough,  with  promi- 
nent spines  in  young  individuals  which  disappear  in  the  adult.  Lateral 
line  uninterrupted,  passing  into  the  lower  edge  of  the  tail.  Body  com- 
pressed, operclo  with  a  distinct  longitudinal  ridge,  and  a  few  faint  radiat- 
ing lines  beneath  ;  origin  of  dorsal  fin  considerably  in  advance  of  vent ; 
vent  nearer,  end  of  tail  than  to  gill  opening.  Ground  color  yellowish 
brown.  Snout  with  5  or  6  black  crossbars  beneath.  (Giinther.)  Tropi- 
cal parts  of  Atlantic  from  Cuba  to  Africa;  probably  not  rare,  (lincatus, 
streaked.) 

DoryichthyM  Imeahu,  (VALEwriENXRsMS.)  Kaup,  Lophobranchii,  69, 1856,  Bahia,  Mexico,  and 

Guadeloupe;  Poky,  Synojwi*,  18",  1867;  (Anther,  Cat.,  vm,  183,  1870. 
Doryicktkf9  acuUattu,  Kaup,  liOphobrancbii,  61,  1850,  Egypt. 

Subgenus  DORYRHAMPHUS. 
1187.  DORYRHAMPHTS  <  ALIFOBNIEN8IS,  Gill. 

D.  25.  Rings  20  +  16.  Snout  half  as  long  as  head,  its  crest  formed  01 
about  10  irregular  teeth,  behind  which  are  2  others.  Double  frontal 
crest  well  serrated.  Ridge  under  orbit  unarmed,  but  on  side  of  snout  it 
is  well  serrated.  Chin  prominent  but  unarmed.  Pectorals  as  long  as 
opercle.    Caudal  as  long  us  snout.    Yellowish  brown,  with  a  black  streak 


itvt.  HisujuTiiMi  xqrouni.  LI 
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347.  OSPHYOLAX,  Cope. 

G*phfolax,  Cop*,  Proc.  Ac  Nat.  Sci.  Phi  la.,  1876,  450,  (pellucidus). 

Pectoral  fins  wanting ;  tail  snboylindrio.  Body  covered  with  thin, weakly 
keeled  scuta,  which  have  on  the  lumbar  region  free  superior  edges,  which 
form  a  series  of  longitudinal  lateral  grooves.  Lateral  dorsal  scutes  pro- 
duced upward,  and  approximated  on  the  middle  line,  inclosing  a  tube 
for  a  distance  anterior  to  the  dorsal  fin.  Dorsal  fin  short,  above  the 
vent.  No  ventral  nor  caudal  pouch;  caudal  fin  rudimental.  This  genus* 
is  related  to  Syngnathu8,  but  is  different  from  known  forms  in  its  curious 
dorsal  tube.  What  the  purpose  of  this  oan  be  is  uncertain,  but  the  strong 
lateral  channels  below  it  on  each  side  are  probably  an  adaptation  for  the 
carrying  of  the  eggs.  In  the  type  species  the  dorsal  tube  is  closed  above 
by  a  series  of  small  radiate  ossicles  in  the  median  line,  between  which 
the  cavity  may  be  entered  by  small  bodies.  The  same  specimen  displays 
a  narrow,  free  dermal  membrane  on  the  middle  lines  of  the  upper  and 
lower  surfaces  from  the  thoracic  to  the  beginning  of  the  lumbar  region. 
Open  sea.     (oo**6f/,  small  of  the  back ;  uXa$,  a  tube.) 

11S9.  OSPHYOLAX  PELLUCID  1 8,  Cope. 

Head  11  in  length ;  snout  2  in  head.  Three  longitudinal  series  of 
scuta  on  each  side  of  body,  and  one  on  middle  line  below.  They  are 
rounded  at  the  intersecting  angles,  thus  leaving  a  vacancy,  which  is 
covered  by  a  small,  round  scale.  Each  scnte  with  a  low  median  keel, 
from  which  delicate  transverse  ridges  diverge.  The  two  lower  lateral 
series  are  the  ones  which  form  the  lumbar  grooves.  Two  nuchal  scuta. 
Parietal  and  frontal  regions  impressed,  punctate ;  operculum  radiate ;  sides 
of  muzzle  smooth.  Thirty-one  transverse  rows  of  scuta.  Dorsal  radii 
sixteen.  Length  9  inches ;  tail  equal  to  rest  of  body.  Color  pellucid, 
the  back  tinged  w i  th  brownish.  ( Cope. )  Open  Atlantic.  Not  seen  by  us. 
(pellucidus,  transparent.) 

Ospkyolax  peUucidu*,  Cora,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1875,  4A0,  plate  xx  v,  figs.  1  to  4,  open 
Atlantic  Ocean.    (Coll.  Capt.  J.  Mortimer.) 

348.  HIPPOCAMPUS/  Rafinesqne. 
(The  Sba-horsks.) 

Hippocampus,  RAriNESQUK,  Indice  d'lttiologia  81  ci liana,  37,  1810,  (hippocampus) . 
Hippocampus,  Leach,  Z06I.  Misc.,  1814,  103,  (hippocampus). 


*  The  following  European  series  has  boon  several  times  recorded  from  our  coast,  but  proli- 
ably  cither  Hippocampus  hudsonius  or  H.  punctuhUus  has  been  mistaken  for  it. 

Hippocampus  hippocampus  (Linhjeu*)  : 

Dorsal  fin  with  20  (19)  rays.  Tubercles  generally  well  developed  on  the  head  and  body,  and 
subacute,  rarely  blunt.  Length  of  the  snout  equal  to  the  distance  tmtween  the  hind  margin  of 
the  orbit  and  gill  opening.  Spines  on  tho  head  and  neck  sometimes  with  simple  filaments. 
Brown,  with  bluish-white  dots,  more  or  less  confluent  into  lines  on  the  lower  part  of  the  side 
and  gill  coyer ;  dorsal  fln  with  a  black  submarginal  band.  Coasts  of  southern  Europe,  north 
to  England;  abundant  in  tho  Mediterranean.  Brown,  the  sides  profusely  spotted  with  white, 
the  snout  plain. 

Suwpsathu*  hippocampus,  Lwsmvb,  8y*t.  Nat.,  Ed.  x,  1758,  338,  open  sea. 

Hippocampus htptaoonus, RAFiWEBgUE,  I.e.  ,  37,  1810. 


io.  iiippim  iirri  net**,  urn* 
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ilarbrr:   |uifil  !.■■  »n  l«»li   pub-,  kiviiij  uii  apjiraraiir*  uf  araMrtr.1  obiloa 
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specks;  a  white  dot  before  eye;  sometimes  whitish  streaks  behind  eye; 
body  sometimes  with  black  dots.  Gulf  of  California  in  shallow  water, 
scarce ;  ranging  north  to  San  Diego.  Here  described  from  three  male  and 
one  female  specimens,  each  6  inches  long,  from  Mazatlan.  Girard's  types, 
five  in  number,  the  largest  9  inches  long,  from  San  Diego,  where  the 
species  is  very  rare.  Pacific  Coast  of  northern  Mexico,  Cape  San  Lucas, 
San  Diego ;  not  common  ;  one  of  the  largest  sea-horses ;  reaching  a 
length  of  nearly  a  foot,     {indent,  gigantic.) 

Mppocampu*  iixj+n*,  (liRARD,   Par.   It.   K.  Surv.,  Fishes,   342,   18f>8,  San  Diego;  adnlt  male ; 

Jordan  Sc  (iilbkkt,  Syuopds,  'Mil,  1883. 
JHppommpmi  ijntrili*,  Gm,    Proc.    Ac.  Nat.  Sci.  Phila.,  1862,  28*2,  Cape  San   Lucas;   adnlt 

female.     (Cull.  Xuntux.) 

1141.  HIPPtM'AXPrS  HIDSONI18,  I>e  Kay. 

(i'oMMDN    American  Sea-horbk.) 

D.  19;  rings  12  +  32  to  35;  depth  eqnal  to  length  of  head.  Snout  H 
in  rest  of  head.  Spines  of  head  weak,  provided  with  cirri ;  spines  of 
body  all  short  and  bluntish.  Dorsal  on  3$  of  the  11  rings.  Dusky, 
without  spots,  but  with  pale  grayish  blotches,  which  are  sharply  edged 
with  paler  and  blackish ;  some  of  these  between  eyes  and  on  neck,  the 
most  distinct  blotch  forming  an  hourglass-shaped  figure,  extending  down 
each  side  of  the  back  ;  similar  blotches  on  belly  and  tail.  Dorsal  with  a 
submarginal  dark  band.  Atlantic  Coast,  from  Cape  Cod  southward  to 
Charleston;  not  common.     (Name  from  Hudson  River.) 

Hipporampu*  hmlmmiu*,  Dr.  Kay,  X.  Y.  Fauna:  Fishes,  322,  plat*  TO,  flg.  171,1842,  New  York; 

Jordan  it  <Iilbi:ut,  Synopsis,  907,  1883. 
IlippocampHA  hcj>ttuj<»4ti*,  .Jordan  »V  Gii.bekt,  Synopsis,  380,  188.3;  nut  of  RAriNCsgrK. 
Hippocampu*  Ittricamlatn*,  Hkckf.i,  MS.,  Kaup,  Lophobranchii,  1G,  1850,  North  America.* 


1142.  HIPPOCAXPrS  PrNCTirLATt'M,  Oui.henot. 
(Cabai.lito  he  Mar.) 

Dorsal  rays  17  or  18.  Snout  usually  a  little  longer  than  postorbital 
part  of  head.  Tubercles  on  body  generally  obtuse  and  blunt:  coronet 
low ;  supraorbital  spine  obliquely  truncate,  compressed ;  head  usually 
without  filaments.  Size  large.  Dark  brown,  marbled  with  darker  and 
usually  everywhere  with  light-blue  spots  which  become  white  in  alcoholic 
specimens;  these  spots  most  numerous  posteriorly  ;  sometimes  these  spots 
are  altogether  wanting.  Tropical  parts  of  the  Atlantic,  common  in  the 
West  Indies,  Brazil,  and  Western  Africa,  occasionally  northward  in  the 
Gulf  Stream  as  fur  as  Beaufort,  N.  C.  (Jenkins.)  A  rather  large  and 
prettily  colored  sea-horse,     [punctilio  tun,  with  small  dots.) 


*  Kaup's  description  of  7f»>/w*vHM/»M«  1:rric<tndatn*\*.  an  follow*:  "Thodor*al  an  long  an  the  head, 
and  standing  on  f>  ring*.  Body  ring*  II.  Tin*  oyen  nearly  in  the  middle  between  the  end  of  the 
in  out  and  the  gill  owning.  I'p  to  the  dorsal  An  there  are  8  rings.  Tail  without  knob*,  and  the 
gill  plate  •llTery." 


14.  tUPPOCAIFrH  KOKTMJt,  Jo« 
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Order  BB.  ACANTHOPTERI. 
(The  Spinv-rayed  Fishes.) 

Anterior  vertebrie  unmodified  and  without  ossicula  anditns;  no  meso- 
coracoid  and  no  interclavicles  (so  far  as  known).  Border  of  month  formed 
by  premaxillary ;  maxillary  normally  distinct  from  it  and  always  present, 
but  sometimes  coossified  with  it.  Gills  laminated.  Shoulder  girdle 
attached  to  tho  skull  by  a  post-temporal,  which  is  normally  furcate  and 
usually  not  coossified  with  the  skull.  Hypercoracoid  and  hypocoracoid 
distinct,  ossified,  the  former  usually  perforate.  Pharyngeals  well  devel- 
oped, the  lower  rarely  united,  the  third  upper  pharyngeal  largest,  the 
fourth  often  wanting.  Pectoral  actinosts  always  present,  opercular 
apparatus  complete;  gill  openings  in  advance  of  the  pectorals;  pec- 
toral fins  above  the  plane  of  the  abdomen ;  ventral  fins  more  or  less 
anterior,  normally  attached  by  the  pelvis  to  the  shoulder  girdle,  typically 
with  1  spine  and  5  rays,  sometimes  wanting,  sometimes  without  spine  or 
with  many  rays,  or  otherwise  modified.  Anterior  rays  of  dorsal  and  anal 
typically  simple  or  spinous,  but  all  the  fin  rays  often  articulate.  Air 
bladder  typically  without  duct  in  the  adult.  Scales  various,  typi- 
cally ctenoid ;  lateral  line  usually  running  high.  To  this  group  are 
referable  the  great  body  of  existing  marine  fishes.  It  may  be  not  a  per- 
fectly natural  order,  inasmuch  as  the  members  of  the  group  differ  very 
widely  among  themselves,  and  at  the  same  time  some  of  them  approach 
very  closely  to  neighboring  orders  as  the  Haplomi,  Synentognathi,  Hemi- 
branchii,  etc.,  groups  related  to  the  parent  stock  of  some  of  the  Acan- 
thopteri.  It  is  not  at  all  certain  that  the  Acanthoptcri  have  all  developed 
from  a  common  stock,  nor  in  many  cases  can  we  indicate  the  genetic 
relations. 

Among  the  Acanthopteri  a  certain  number  of  well-defined  suborders 
exist — branches  more  or  less  separable  from  the  parent  stem.  It  is  impos- 
sible, however,  to  divide  the  whole  group  into  suborders,  as  many  of  the 
constituent  groups  cannot  be  defined.  Thus  the  Percesoce*,  T&niosomi, 
Heterosomata ,  Sclerodermic  Gymnodontes,  etc.,  can  be  easily  segregated  and 
defined,  while  other  groups  clustering  around  equally  well-marked  forms 
can  not  receive  any  sort  of  concise  and  inclusive  definition.  Examples 
of  this  are  the  Scombroids,  Percoidei,  Trachinoidei,  and  the  like.  But  these 
large  groups  can  not  be  all  referred  to  a  single  suborder,  as  they  differ 
as  much  inter  se  as  the  well-defined  suborders  do. 

We  have  here  adopted  the  anomalous  system  of  recognizing  two  sorts 
of  subordinate  divisions  within  the  order  of  Acanthopteri,  the  "  suborders  " 
or  categories  susceptible  of  definition,  and  "  groups'7  which  can  only  be 
defined  through  alliance  with  some  central  or  some  parent  form.  Thus 
the  varied  group  of  Scomkroidei  center  about  the  mackerels,  seeming  to 
diverge  in  various  directions  from  the  type  of  Scomber.  The  difficulty 
of  definition  may  arise  from  any  one  of  several  sources :  (a)  from  the  real 
intergradation  of  forms  ;  (b)  from  our  ignorance  of  the  real  characters; 
or,  (c)  from  the  intrusion  of  unrelated  forms  which  obscure  the  true 
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Percesoces:  Ventral  fins  abdominal,  each  of  1  spine  and  &  rays;  dorsal  spines  few,  usually  form- 
ing a  separate  fin  ;  gill  structures  and  structure  of  mouth  normal ;  the  tail  diphycercal. 

Ammodytoidei  :  Ventral  fius  wanting  ;  no  spines  in  any  of  the  fins.  Otherwise  essentially  as 
In  the  Percesoce*. 

Bhegnopteri  :  Pectoral  actinoatsnot  alike  in  form  or  position,  2  of  them  normal,  supporting  the 
fin,  1  longitudinal  without  rays,  1  a  plate  on  the  coracoid  supporting  3  to  10  free  elongate  rays, 
separate  from  the  rest  of  the  fin;  ventral  fins  subabdomlnal.    Otherwise  essentially  as  Percoidei. 

Behtcoidei  :  Ventral  fins  thoracic,  typically  with  1  spine  and  more  than  5  soft  rays.  8pines  of 
fins  various;  squamation  various;  air  duct  sometimes  persistent;  tail  diphycercal. 

8combboidei  :  Ventral  fins  thoracic,  typically  with  1  spine  and  5  soft  rays;  spines  of  fins  various; 
caudal  peduu;le  typically  slender,  with  a  broad,  strongly  forked  caudal  fin;  scales  typically  small 
said  cycloid,  but  often  wanting  or  bony,  or  even  ctenoid;  shoulder  girdle  normal;  gills  normal; 
tail  diphycercal. 

Pebcoidei  :  Ventrals  thoracic,  with  I  spine  and  5  rays  (rarely  I,  4);  lower  pharyngealsseparate 
(very  rarely  coalescent);  gills  4,  a  slit  behind  the  fourth;  nostrils  double  on  each  side;  scale* 
typically  ctenoid,  and  usually  well  developed;  post-temporal  slender,  divided  at  tip  and  not  cooasi- 
fled  with  skull;  bones  of  jaws  distinct;  pectoral  actiuosts  normal;  vertebra  24  to  40;  tail 
diphycercal. 

Sotamipimnes:  Post-temporal  typically  coossified  with  the  skull;  maxillaries  normal;  fins  usu- 
ally scaly;  ventrals  thoracic,  typically  with  1  spine  and  S  soft  rays;  vertebra  24  or  fewer;  tail 
diphycercal. 

8clerodermi  :  Post-temporal  undivided  and  coossified  with  the  skull;  maxillaries  coossifled 
with  the  premazillaries  and  dentarics  with  the  articular;  ventral  fins  reduced  or  wanting,  the 
pelvic  bone  very  long;  jaws  with  distinct  teeth;  skin  covered  with  scales  or  movable  plates; 
spinous  dorsal  present;  vertebra  in  reduced  number,  less  than  24;  tail  diphycercal. 

Ostraooderh!  .  As  abovo,  the  body  covered  with  bony  immovable  scutes,  forming  a  carapace; 
spinous  dorsal  obsolete;  vertebra  in  reduced  number. 

Gtmnodonteb  :  As  in  the  Sclerodermic  the  skin  smooth  or  variously  prickly  or  armed  with  plates; 
no  spinous  dorsal  nor  ventral  fins;  teeth  coalescent  into  1  or  2  bony  plates  in  each  jaw;  vertebrae 
in  reduced  number. 

Cierhitoioe  :  Much  as  in  the  Percoidei^  the  pectoral  very  broad,  its  lower  rays  simple  and 
thickened. 

Holconoti  :  Lower  pharyngeals  solidly  united;  young  brought  forth  alive;  anal  fin  very  long; 
scales  cycloid;  vertebra  more  than  24.     Otherwise  essentially  as  in  the  Percoidei. 

Curomides:  Nostrils  single  on  each  side;  lower  pharyngeals  completely  united;  gills  3% or  4, 
the  slit  behind  last  gill  present  or  absent.  No  labyrinthiform  appendage  to  the  gills.  Other- 
wise essentially  as  in  Percoidei. 

Pharynooonathi  :  Nostrils  double;  lower  pharyngeals  fully  united,  without  suture;  gills  3J£» 
no  slit  behind  the  last;  scales  cycloid;  ventrals  thoracic,  T,  5;  bones  of  suborbital,  jaws,  and 
shoulder  girdle  normal.    Otherwise  essentially  as  in  Percoidei. 

Cataphracti:  Suborbital  with  a  l>ony  stay  extending  backward  from  the  suborbital  ring  to  cr 
toward  the  preopercle;  nostrils  double;  lower  pharyngeal*  separate;  bones  of  Jaws  and  shoulder 
girdle  normal;  ventrals  thoracic,  often  reduced,  modified  or  wanting,  always  close  together;  pec- 
toral fin  simple;  vertebra  usually  more  than  '24;  tail  diphycercal. 

Cramiomi:  Suborbital,  as  in  Gitaphracti,  the  stay  more  developed;  ventrals  I,  5,  widely  separated 
shoulder  girdle  peculiarly  modified;  the  post-temporal  forming  an  integral  part  of  the  skull,  the 
posterotemporal  crowded  out  of  place  above  and  on  each  side  of  post-temporal;  pectoral  fin  divided 
in  two  parta  or  else  with  free  detached  rays. 

Qobioidei  :  Ventral  fin*;  thoracic,  I,  F>,  typically  close  together  or  else  united  (sometimes  widely 
separated);  the  inner  rays  of  each  fin  the  longest;  gill  membranes  broadly  united  to  the  isthmus; 
dorsal  spines  few  and  weak;  soft  dorsal  and  anal  long;  scales  various;  nostrils,  gills,  jaws,  subor- 
bital, and  shoulder  girdle  normal;  vertebra*  usually  in  small  number  (about  24);  tail  diphycercal. 

Discooephali  :  Spinous  dorsal  modified  into  a  lamellated  sucking  disk,  placed  on  the  back  of 
the  head;  ventrals  thoracic,  I,  5.     Otherwise  essentially  as  in  the  Ttnchiwitlei. 

Tbachinoidei:  Ventrals  typically  thoracic,  with  1  spine  and  5  rays,  but  often  jugular  or  with 
the  rays  reduced;  nostrils,  jaws,  shoulder  girdle,  aud  suborbital  normal;  scales  various;  gills  3% 
or  4;  dorsal  spines  comparatively  few;  soft  dorral  and  anal  fins  long;  tail  diphycercal;  an  unde- 
flnable  and  probably  heterogeneous  group,  its  members  provisionally  left  together. 


llaplomi  and  Amutkopirri  have  descended  from  alliaa  of  tha  /aaqpwai^fc. 
The  group  ithowa  (ho  remarkable  nun  bloat  ion  of  true  An  apiaea.  rf —a I 
•calm,  anil  a  pcrcoid  month.  Witli  the  adipoen  fln,  ahdorainul  TeatiaJa.  urf 
naked  bead  <if  the  l-otpomdjlt.  The  rein  Hod*  of  Ida  fl  ip  i  fata  ■«■ 
■acta  archaic  apitiy  rayed  linhr*  aa  Apkrrtoderm  and  Wimi  an  «ar- 
laiiily  nut  remote  mul  I  he  clou?  re*emti1anc«  uf  lbs  head  vf  Frrrmfm •  ha 
that  of  (ijmawrpAdfK*  •  .terrina)  may  Ih-  mure  than  accidental.  TV>  a«a- 
ur.ler  may  1-  provisionally  defined  aa  follow. : 

Ventral*  abdominal,  earli  «  itli  a  abort  aim  pie  ray  :  doraal  with  1  ■> 
pie  r»;i  ui  e  pi  lien ;  uiiol  «  lib  1  or  -  :  month  funned  aa  in  IV frond  <V*a— . 
the  simple  luolhliiw  maxillary  nut  fi.rminx  part  of  ila  border.  Adip» 
tin  prearut.  Scale*  ctenoid :  head  naked  :  paeudobrarifiiia-  prrarat.  air 
hladil.-r  apparently  with  u  rudimentary  duel.     Stomach  »i  phonal,  with  a 

few    cu-ia.     (SI tiler   girdle   without   nivaoeuracoid.   apparently  of    lb. 

rionnal  prn-uiil  type:  vertebr.e  aliuiil  3.V  A  •logic  family.  (Jialaaa.  Uval 
,%-rra,  perch.. 
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Family  CIV.  PERCOPSIDJS. 

(The  Sand  Rollers.) 

Body  moderately  elongate,  somewhat  compressed,  the  caudal  peduncle 
long  and  slender.  Head  conical,  pointed,  naked.  Month  small,  hori- 
zontal ;  maxillary  short,  narrow,  without  supplemental  l>one,  not  reach- 
ing to  the  large  eye;  margin  of  upper  jaw  formed  by  premaxillaries 
alone,  which  are  short  and  not  protractile.  Teeth  very  small,  villiform 
on  premaxillaries  and  lower  jaw  only.  Tongue  short,  adherent.  Gill 
membranes  separate,  free  from  the  isthmus.  Pseudobranchite  present. 
Branchiostegals  6.  Oill  rakers  short,  tubercle-like.  Opercle  with  entire 
edges.  Lower  limb  of  the  preopercle  well  developed,  the  angle  nearly  a 
right  angle,  its  inner  edge  with  a  raised  crest,  its  outer  edge  crenulate  or 
with  a  few  spines.  Bones  of  the  head  cavernous,  as  in  the  Percoid  genus 
Aoerina ;  cranium  with  a  raised  orest,  which  does  not  extend  to  the  occi- 
put. Scales  moderate,  rather  firm,  adherent,  their  edges  strongly  cten- 
oid. Lateral  line  continuous.  Dorsal  short,  median,  with  2  spines, 
slender  or  stout ;  ventrals  anterior,  just  in  front  of  the  dorsal,  with  1 
rudimentary  spine  and  about  8  rays;  pectorals  narrow,  placed  rather 
higher  than  usual  in  Isoapondyli;  anal  small,  with  1  or  2  spines;  caudal 
forked ;  adipose  fin  present,  small.  Vertebra)  about  35.  First  superior 
pharyn  go  branchial  without  teeth :  second,  third,  and  fourth  separate, 
with  teeth.  Lower  pharyngeals  separate.  Stomach  siphon al,  with  about 
10  well-developed  pyloric  cwca.  Ova  unusually  large,  not  falling  into 
the  abdominal  cavity  before  exclusion.  Air  bladder  present,  with  a  band 
of  connective  tissue  which  is  apparently  with  a  rudimentary  duct.  Small 
fishes  of  the  fresh  waters  of  the  cooler  parts  of  America ;  two  genera 
known,  each  with  probably  but  ono  species.  The  group  is  one  of  special 
interest,  as  it  combines  with  ordinary  Sal  monoid  characters  the  structure 
of  the  head  and  mouth  of  a  Percoid,  resembling  notably  the  European 
genus  Gymnoccphalutt  or  Actrina.  The  late  discovery  by  Dr.  Eigenmann 
of  a  second  genus,  still  more  decidedly  percoid  in  its  structure  is  the  most 
interesting  recent  addition  to  our  knowledge  of  American  fishes.  (Per- 
cop*ida>,  Uunther,  Cat.,  vi,  207,  1866.) 

u.  Dorsal  fln  with  2  feeble,  slender  spines  or  simple  rajs;  anal  with  1  slender  spine;  scales 

most  strongly  ctenoid  ou  caudal  peduncle;  posterior  margin  of  preopercle  entire  or 

with  feeble  crenulation*;  lateral  line  developed,  tho  tubes  small;  form  slmder,  the 

body  translucent.  Psftcoroi*,  34'J. 

oo.  Dorsal  and  anal  each   with  2  very  ntrong    spine*;  ventral  spine  evident;  scales  most 

strongly  ctenoid  on  anterior  part  of  ln»dy;  posterior  margin  of  preopercle  with  a  fow 

abort  but  strong  npines;  lateral  line  imperfect,  the  tubus  more  or  less  obsolete;  form 

robust,  the  sulxtance  comparatively  opaque.  Columbia,  350. 

349.  PERCOPSIS,  Agassiz. 

JVreofNfc,  Aoassiz,  Lake  Superior,  284,  18.10,  (tptttaht*). 

8abmoperett,  Thomphon,  A  pp.  Ilict.  Vermont,  St,  18~»3,  (|w//m««/»i      </m//<i/m«). 

Body  rather  slender,  pellucid,  covered  with  rather  thin  scales.  Dorsal 
fin  with  2  slender  spines  or  simple  rays;  anal  with  1 ;  scales  roughest 


350.  COLUMBIA,  Elcrnmann  A  Eigt 


Body  rathvt 
•nlea  wtiirh  -,, 

•  it  I)    l«n    VBT 

rivftMoflhel'. 

KernlticU'.  .1 
for..  C..1..U.  »l 

I  kirul  and  anal  Am  **cfc 

.m1>iaHi*ot,iUrir<MJ*te 

riiwl  fiiioi  ibat  »«  t'n*i. 
i<ltr<l  yrata  Worr  Itu  fc.t> 


.pial  u.  .m.iit.  I».  II.  9:  A  II 
alnrlt  ilrc|i.  (Iw  ilonal  pro«l* 
m.Lilr  a(  otifjiu  of  dunal :  ••■*** 
uri  .ml  rtiiil.by.  hlK  dvraal 
luf  lirad.  rmirvMl.  vrry  d*rplj 
urul  -pinr*.  I  in-  armnd  luntm. 
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upper  most  distinct ;  back  with  a  series  of  similar  spots,  one  conspicuous 
at  beginning  and  another  at  end  of  first  dorsal ;  dorsal  mottled ;  caudal 
barred ;  head  smutty  ;  a  blue-black  spot  on  middle  of  opercle ;  a  narrow, 
silvery  lateral  band ;  young  translucent,  with  dark  spots.  Length  3  to  4 
inohes.  Sandy  or  weedy  lagoons  along  the  Colombia  River,  locally  abun- 
dant at  the  mouth  of  the  Umatilla  and  Wall  ula  rivers ;  our  specimens  taken 
by  Thoburn  and  Rutter  in  the  Wallula  at  Walla  Walla,  (transmontanut, 
beyond  the  mountains.) 

Oohtmbia  trmumoiUcma,  Eiqenmann  &  Eioimm auk,  Science,  Oct.  21,  1892,  233,  mouth  of  Uma- 
tilla River,  Oregon;  (Coll.  Eigenmann);  Gilbert  6  Etbbmann,  Inrestigations  in  the 
Columbia  Biter  Basin,  61, 1894. 

Suborder  XENARCHI. 

We  place  in  a  distinct  suborder,  next  to  the  Salmoperca,  the  singular 
little  family  of  the  Pirate  Perches,  which  finds  its  natural  position  between 
the  Pcrcopsuke  and  the  Percoid  forms.  Structure  of  mouth  and  skeleton 
so  far  as  known  essentially  that  of  the  Percoid  fishes.  Dorsal  fin  single, 
with  few  small  spines ;  ventrals  thoracic,  with  a  small  spine,  and  more 
than  five  soft  rays.  Air  duct  not  examined,  probably  obsolete,  the  air 
bladder  large  and  adherent.  Intestinal  canal  ending  at  the  throat  in  the 
adult,  the  vent  variously  posterior  in  the  young.  Vertebra)  29.  One 
family  among  existing  forms.  Several  fossil  genera.  (Erismatoptcrut, 
Jmphiplaga,  etc.)  seem  to  stand  between  Apkredoderus  and  Elassoma, 
which  seem  to  be  near  relatives  on  the  one  hand,  as  PercopHs  is  on  the 
other.     (££vof,  strange  ;  apx<>Ci  anus.) 

Family  CV.  APHREDODERID^. 

(The  Pirate  Perches.) 

Body  oblong,  elevated  at  the  base  of  the  dorsal,  compressed  behind,  the 
head  thick  and  depressed,  the  profile  concave.  Caudal  peduncle  thick. 
Mouth  moderate,  somewhat  oblique,  the  lower  jaw  projecting ;  maxillary 
reaching  to  anterior  border  of  the  eye.  Teeth  in  villiforin  bands  on  jaws, 
vomer,  palatines,  and  pterygoids.  Premaxillaries  not  protractile ;  mamil- 
laries small,  without  evident  supplemental  bone.  Preopercle  and  pre- 
orbital  with  their  free  edges  sharply  serrate ;  opercle  with  a  spine.  Bones 
of  skull  somewhat  cavernous.  Sides  of  the  head  scaly.  Lower  pharyn- 
geals narrow,  separate,  with  villi  form  teeth.  QUI  membranes  slightly 
joined  to  the  isthmus  anteriorly.  Gill  rakers  tubercle-like,  dentate. 
Pseudobranchi®  obsolete.  Gills  4,  a  small  slit  behind  the  fourth* 
Branchiostegals  6.  Scales  moderate,  strongly  ctenoid,  adherent.  Lateral 
line  imperfect  or  wanting.  Vent  always  anterior,  its  position  varying 
with  age,*  from  just  behind  the  ventral  fins  in  the  young,  to  below  the  pre. 
opercle  in  the  adult.    Dorsal  fin  single,  median,  high,  with  but  3  or  4 

*  This  singular  fact  was  first  noticed  by  Prof.  Stephen  A.  Forbes. 
F.  H.  A. 51 


aMRKMIXkl  H  K4WXI  * 


ll«a.l:i:  drpili  H  I>.  III.  11  to  IV,  10:  A.  II.  6:  V.  7;  II.  «:  «-aW  U 
Hi  «).  Color  <lark  olivr,  |.n>fii«]v  n|<ri  kl.-cl  with  dark  poiOU.  wbwta  oft— 
mako  lili.rki-.li  i.lr.uk»  nlUiiK  row*  of  -  al« :  2  blackiafa  ban  at  hM  4 

urn!  Iisyi'ii-  from  .New  V,.rk  i'ihiMhiw  to  Trxaa,  and  IbroBgbunl  1W  N» 
«iwip|>i  Imuiii  in  ]■>* Uniln  ami  ■in-anm  vitb  alluvia!  I-jiumm  k«ii, 
■biimlatii.  variable     Tbt>  niiidilai  tanaltonain  ibr  poailiou  of  lb*-  .m 

.'•.*•  1»  til):   1m. Ill  forma  me  iviir Iv   i  arial.le  and  probably  no  cunataal  <iif 


»>ut»  II  I  n.f.-r  I 
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In  a  natural  system,  the  Prrcopridte  should  apparently  be  followed  by 
tbe  Jphredodtrida:,  EliiMomida,  and  Percidct,  the  great  modern  group  of 
spiny-rayed  fishes  having  doubtless  originated  from  some  such  stock  as 
that  of  which  tbe  I'ercopniilir  form  a  remnant.  Tbe  exigencies  of  a  linear 
arrangement  require  us  to  interrupt  the  series  to  find  place  for  the  groups 
I'erceinrft,  Ilhtgnoj/teri,  and  Bngeoidti,  probably  archaic,  transitional  Or 
degenerate  types,  of  diverse  relations,  bat  all  of  tbem  branching  off  from 
tbe  physoclystons  stock  before  the  character  of  tbe  spinous  fins  hod 
reached  its  full  development- 
Suborder  PERCESOCES. 

Ventral  fins  abdominal.  I,  5 ;  branchial  arches  well  developed,  the 
lionee  all  present  except  tbe  fourth  superior  liram  hihyal.  Third  superior 
pharyngeal  much  enlarged;  lower  pharyngeals  distinct.  Scales  cycloid. 
Pectoral*  elevated,  about  on  a  level  with  the  upper  posterior  angle  of 
operculum  ;  spinous  dorsal  usually  present. 


i..  middle  of  nnttota.  |]  2^j  !  Between  twwenf  Trnmls. 

[,'  ml.l.lk  u'f  vriimla!  ;  ™  tlnw  frenTliw ul^rstnls la 

mtfrlur  ' ,  Hi  Mnfr.1..  |  3      ,  )d(M»uc*  to  "knob"  ((bOUtM  In 

nrii,-i-i..r  VJi.r  nnlr.li.  3%     )  distance  from  niilnlt  to  "snub,'' 

■nnrlm  (2  of  rentnlt  slj     [ilHaacc  to  tin  "knob." 

n in-ri,.r  •:',  ol  vent™*.  I  »          fUlfinr  frum  nntmhtu  ■■knob." 

middle  ofVentrele.  I  '*          eiitli— ."  end  is  i.  mim  j 


later*!   line;  nonio  tciln  ufleo   with   rudimentary  ic noons  tabee.     CM 

■Dtl  [luIatiticH,  rarely  wanting.  I'n-mai illation  ]>rutractile  or  not  Ofwi 
ciilar  lioufo  without  a]>inra  ur  aerratnre.  (Jill  upeolnga  wide,  tk*  ptl 
memliruni.il  not  cuiiiin-t.il,  i'w  from  tbe  ialhmna;  (ilia  4,  »  alit  btbiaa 
the  fuiirib.  PaetulobMurhia-  ]irtwiit ;  jtill  raker*  oaoally  long  and  •!•» 
dor.  Hranchio-leRala  r.  »t  8.  l*omal  lti»  2,  well  arparated,  lb-  Am  •/  1 
Ion  alender  Heiil.lt-  apuie-.  tbn  arruml  of  auft  raja:  anal  with  a  waatfc 
■pine,  iltnilar  t»  thr  Nifl  iluraal,  lull  uaiially  larger;  vanlral  ana  aaifl. 
aliduiiiiual,  not  fjr  bark,  of  I  amall  apine  and  3  eoft  raja;  a 
moderate,  inserted  biicb.  Air  bla.ia.-r  prrwot.  No  pjloricnrca. 
bra-    minirron-.   initially    alrunl    '13+ St-  16;  ilnnl    and    fourth    • 

■iip,  living  in  great   ktIumiIh  in-nr   ilir  ahore  id  temperate  and  Iroaieal 
•eaa :  a  few  ipra'ira  in   frmli   wali-i :  nil    I  lie  apeciaa   bare  a  lilrery  I— a 

about    !."•;  ajwim  Bi.      All  of  llii-m   ntncli   ate   large  enoagb  are   highly 
rallied  a-  food,  lienrr  lb*  ronimun  tiaiua  of  --  flabaa  of  Ibe  kid*."  IWa 
do*  del   Key,  or  IWr   He.ar  IVue  Key.      i.HarneiaW,  U  bather.  Cat.,  ui. 
39I-JIW,  1*1.) 
.    Pr>auilllarKt  fn-li  i^inu!-,  ih»  .aia  ■» 1  r—faaaoa.  -rUnaaUf  Mn.lawa—1 


Jordan  and  Evertnann. — Fishes  of  North  America.        789 


hi.  Premaxillary  broad  posteriorly,  its  edge  strongly  curved. 
c.  Lower  jaw  strong,  projecting  beyond  the  upper. 

</.  Scales  small,  rough,  in  70  series;  teeth  well  developed;  vomer  usually  with  a 
few  teeth ;  jaws  long.  Letbostole,  353. 

(irf.  Scales  large,  smooth,  in  38  to  50  series.  Chibostoma,  354. 

ce.  Lower  jaw  moderate,  its  tip  included;  vomer  without  teeth. 
«.  Jaws  not  produced  into  a  beak. 

/.  Belly  not  compressed;  pectoral  short. 

g.  Anal  moderate,  of  15  to  24  rays;  first  dorsal  of  about  5  spines,  inserted 
before  anal. 
h.  Teeth  evident,  in  narrow  bands;  scales  moderate  or  large,  36  to  56. 
t.  Scales  laciniate;  dorsal  and  anal  scaly.  Kibtlandia,  356. 

ii.  Scales  cycloid;  soft  dorsal  and  anal  mostly  without  scales. 

Mentdia,  356. 

hk.  Teeth  none,  or  minute  and  caducous;  scales  very  small,  crenate, 

about  75.  Leuuesthes,  357. 

gg.  Anal  very  long,  of  27  rays;  the  very  small  first  dorsal  of  8  spines, 

inserted  over  its  front;  operclc  short.  Eubtstole,  358. 

ff.  Belly  strongly  compressed,  its  edge  forming  a  more  or  less  distinct  keel 

before  ventrals;  pectorals  very  long;  first  dorsal  small,  inserted  behind 

front  of  the  long  anal. 

j.  Scales  perfectly  smooth.  Thtbika,  359. 

jj.  Scales  rough-ctenoid.  Athebim  ella,  360. 

et.  Jaws  produced  in  a  short  curved  beak;  teeth  moderate;  scales  small. 

Labidebthes,  361. 

*a.  Premaxillarten  not  freely  protractile,  the  skin  of  upper  jaw  mesial ly  continuous  with 

that  of  the  forehead. 

ft.  Teeth  simple,  pointed,  arranged  in  villiform  bands.  Athekinopsis,  362. 

kk.  Teeth  each  bicuspid  or  with  a  lateral  branch,  arranged  in  one  series.  Athebibops,  363. 


352.  ATHERINA  (Artedi)  Linnams. 

(Friars.) 

Atkerma  (Abtbdi)  Libnjeus,  Syst  Nat.,  Ed.  x,  1758,  315,  (h*p«etu»). 
Membra*,  Bonaparte,  Fauna  Italic*,  1836,  (no  type  indicated). 

Body  oblong,  compressed.  Month  large,  terminal,  oblique;  jaws 
about  equal,  their  edges  nearly  straight;  maxillary  extending  to  the 
front  of  eye.  Premaxillaries  narrow  posteriorly,  strongly  protractile. 
Villiform  teeth  in  bands  on  jaws,  vomer,  and  palatines.  Species  numer- 
ous, mostly  European.  (a0epivtjt  the  ancient  name,  from  affyp,  a  spike  or 
arrow.) 

o.  Anal  fin  rather  short,  of  10  to  16  rays. 

b.  Scales  large,  36  to  40 ;  first  dorsal  with  5  or  6  spines. 

c  Head  very  broad,  the  interorbital  width  about  equal  to  the  large  eye,  which  is 

about  2%  in  head.    Scales  36  to  38. 

<L  Anal  rays  1, 12,  or  1, 13 ;  head  about  4  in  length.  stipes,  1148. 

dd.  Anal  rays  1, 10  or  11 ;  head  3%  to  3%  in  length.  laticeps,  1149. 

<r.  Head  narrow  and  pointed,  the  large  eye  much  greater  than  interorbital  width ; 

body  slender  and  weak,  depth  6  in  length  ;  anal  1, 12;  scales  40.    abjca,  1160. 

bb.  Scales  until,  45  to  52;  body  very  slender;  first  dorsal  long,  with  7  or  8  spines. 

«.  Anal  rays  1, 11;  eye  3  in  head;  scales  45.  nABBiNGTOHEHSTS,  1161, 

et.  Anal  rays  T,  16;  eye  2%  in  head;  scales  52.  cabolika,  1152. 

ma.  Anal  fin  of  about  20  rays ;  dorsal  rays  V-1, 16.  mentors,  1163. 
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body  ;  ventrals  half  length  of  head ;  bases  of  vertical  fins  concealed  in  a 
sheath  of  scales.  Color,  translucent  olive  green,  the  snout  and  mandible 
dusky  ;  back  with  a  median  series  of  black  specks,  one  on  each  scale;  a 
similar  series  on  each  side  the  median  row;  no  dark  specks  on  sides ; 
lateral  silvery  band  broad,  occupying  the  greater  part  of  the  third  row 
of  scales,  its  width  half  diameter  of  orbit ;  a  dusky  area  behind  vent ; 
a  series  of  black  specks  along  base  of  aual,  and  thence  along  caudal 
peduncle  to  tail.  Gulf  of  Mexico,  at  Key  West  and  Cozumel,  with 
Jenkinna  stolifera;  not  rare,  but  less  abundant  than  Atkerina  latioeps. 
(apaiof,  slender.) 

Atkerina  arsta,  Jordan  A*  Gilbert,   Proc.  U.  8.  Nat.  Has.,  1884,  27,  Key  West.    (Type,  No. 
34,067.    Coll.  Jordan.) 

1151.  ATHKRINA  HARRIXGTONENSIS,  Goode. 

Head  5f ;  depth  8i;  eye  3.  D.  VII-1, 10;  A.  1, 11;  scales  45-6;  snout 
somewhat  less  than  postorbital  portion  of  head,  about  equal  to  maxillary, 
slightly  greater  than  interorbital  width,  or  2  in  greatest  width  of  head ; 
mandible  about  equal  to  postorbital  portion  of  head ;  cleft  of  mouth 
oblique,  maxillary  extending  to  orbit;  lower  jaw  slightly  the  longer; 
mouth  very  portractile;  teeth  small,  inconspicuous.  Spinous  dorsal 
inserted  behind  extremity  of  ventrals,  at  a  distance  from  the  snout 
greater  than  half  length  of  body ;  anal  directly  beneath  dorsal,  their 
lengths  of  base  being  equal ;  anal  higher  than  dorsal ;  length  of  ventral 
|  that  of  pectoral,  which  is  more  than  f  that  of  head.  Greenish  white, 
a  narrow  silvery  band  extending  from  gill  opening  to  tail,  covering  the 
third  row  (from  above)  of  scales  and  the  edges  of  the  contiguous  rows 
above  and  below.  (Goode.)  Bermudas.  (Named  for  Harrington  Sound 
in  the  Bermudas.) 

Atkerina  karringUmensi*,  Goode,   Am.  Journ.  8c i.   A  Arts,  3d  series,  xiv,   No.  82,   1877,  297, 
Bermuda  Island*. 

1162.  ATHERINA  CAROLINA,  Curler  and  Valenciennes. 

Head  4}  in  total  length  with  caudal ;  depth  6f ;  eye  large,  2|  in  head. 
D.  VIII-1, 12 ;  A.  1, 15 ;  scales  52,  nearly  or  quite  entire.  Spinous  dorsal 
wholly  in  advance  of  vent ;  ventral  fins  reaching  past  front  of  vent,  and 
dorsal  nearly  to  it.  Very  similar  to  A.  kepsttus,  but  with  the  head 
smaller  and  the  body  slenderer.  Length  4  inches.  Coast  of  South  Caro- 
lina; known  only  from  the  original  type,  from  which  the  above  descrip- 
tion is  taken;  possibly  a  specimen  of  the  European  species  Atkerina 
boyeri,  wrongly  attributed  to  the  coast  of  South  Carolina.  It  is  a  true 
Atkerina. 
Atkerina  Carolina,  CunsR  A  Valenciennes,  Hist.  Nat.  Poiss.,  x,  445,  183>r>,  South  Carolina. 

1158.  ATHERINA  MICROP8,  Poey. 

Head  5  with  caudal;  eye  4  in  head.  Dorsal  V-I,  15;  anal  1, 19.  Mouth 
small  and  very  protractile.  First  dorsal  a  little  in  front  of  middle  of 
body ;  the  second  as  well  as  the  anal  is  a  third  longer  than  in  (atioentu 
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This  genus  is  distinguished  from  Btmlichthys  and  Menidia  by  the  very 
long  and  strong  mandible,  which  protrudes  beyond  the  upper  jaw.  The 
scales  are  small,  the  teeth  well  developed,  there  are  usually  a  few  vomerine 
teeth,  and  the  premaxillary  is  extremely  protractile.  The  known  species 
inhabit  Mexico  and  Brazil,  (xetp,  hand ;  arbpa,  mouth,  from  the  protrac- 
tile mouth.) 

a.  Scales  42  to  60  in  longitudinal  eeriee;  a  patch  of  teeth  on  Tomer. 

b.  Anal  rays  1, 19  or  20;  head  more  than  yA  length.  rvmmldtiaiiitm,  1166. 

66.  Anal  rays  1, 16  or  16;  head  lees  than^  length.  babtoiu,  1166. 

oo.  Scales  larger,  35  to  87;  teeth  very  weak,  none  on  Tomer.  jobdaxi,  1167. 

1165.  CHIBOSTOHA  HUHBOLDTIANUH  (OuTier  A  Valendennee). 

Head  4  in  total  length  ;  body  slender,  5  in  total  length ;  eye  6  in  head,  2 
in  snout.  (D.  V-1, 10  or  11 ;  A.  1, 19  or  20 ;  scales  50,  their  edges  entire. 
Pectoral  short,  broad,  pointed,  7  in  total  length.  First  dorsal  over  tip 
of  ventral,  which  Is  f  length  of  pectoral ;  second  .dorsal  over  middle  of 
anal.  (Cuvier  <fc  Valenciennes.)  Two  specimens  from  a  lake  near  the 
city  of  Mexico,  respectively  11  and  8  inches  in  length,  the  types  of  hum- 
boldtianum  and  vomerinum.  The  type  of  vomerinum  is  said  to  have  slight 
tooth-like  asperities  on  the  vomer.  Not  seen  by  us.  (Named  for  Alexan- 
der von  Humboldt,  1769-1859,  the  famous  author  of  "  Cosmos,"  who  col- 
lected fishes  in  South  America  and  Mexico.) 

AOterima  kumboldiiana,  Cuvikb  &  Valbnoikhnm,  Hilt.  Nat.  Poles.,  x,  479,  1836,  lake   near 

City  of  Mexico. 
Athtrima  eomcHna,  Cirrus  A  Valknoiknhbs,  I  c,  481,  lake  near  City  of  Mexico. 
AAtrimieJUMp$  hwmboldti,  GOnthkb,  Cat,  in,  404, 1861;  after  Cuyiib  A  Valbkcixn NU. 

116S.  CHIR08TOHA  BABTONI,  Jordan  A  Evermann,  new  specie*. 

Head  4 ;  depth  6 ;  eye  4 ;  snout  31.  D.  IV-I,  10 ;  A.  1, 15 ;  scales  42-10, 
large  and  loose,  and  with  entire  edges ;  about  24  scales  before  the  dorsal. 
Origin  of  spinous  dorsal  midway  between  insertion  of  ventrals  and 
origin  of  anal,  midway  between  tip  of  snout  and  base  of  caudal  fin. 
Mouth  large,  the  mandible  If  times  the  large  eye,  the  premaxillaries  very 
protractile.  Teeth  well  developed  on  jaws  and  vomer.  Color  silvery  or 
straw  color ;  a  narrow  plumbeous  lateral  band,  edged  above  with  black, 
along  middle  of  side,  indistinct  anteriorly  but  well  marked  in  posterior 
f  of  its  course;  rest  of  body  with  scattered  brownish  punctulations. 
Length  3}  inches.  Only  one  specimen  known  (Type,  No.  23136),  from  a 
tributary  of  the  Rio  Lerma,  near  Guanajuato,  Mexico,  where  it  was 
obtained  by  Prof.  Alfredo  Duges.  (Named  for  Mr.  Barton  A.  Bean,  Assis- 
tant Curator  of  Fishes  in  the  United  States  National  Museum.) 

Ckirottoma  ktunboldtianum,  Jobdan,  Proc.  U.  S.  Nat.  Mas.,  1879,  299;  not  of  Guyieb  A  Valdt- 


1167.  CHIB08TOMA  JOBDANI,  Woolman. 

Head  4$;  depth  4f.     D.  IV-I,  8  or  9;  A.  I,  6;  scales  35  to  37.     Body 
elongate,   slender,    compressed ;  belly  not  compressed ;   head    medium  > 
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or  laciniate,  feeling  very  rough  to  the  tonch.  Scales  of  head  large. 
Color  in  life,  light  greenish  above,  the  lateral  band  broad,  covering  2 
half  rows  of  scales,  becoming  narrow  posteriorly ;  sides  and  belly  silvery; 
tip  of  snout  and  of  lower  jaw  yellow,  soiled  with  blackish ;  each  scale 
of  back  with  1  to  3  dark  points,  these  forming  about  5  conspicuous 
streaks  as  seen  from  above  ;  caudal  yellow,  with  dark  punctulations,  its 
margin  dusky;  dorsal  and  pectorals  somewhat  dusky,  lower  fins  white; 
the  anal  with  dark  points  at  base.  Length  4  inches.  Coast  of  Gulf  of 
Mexico,  Florida  to  Texas;  very  abundant  in  schools  along  the  sandy 
beaches,    (vagrans,  wandering.) 

CUrodama  vagrant,  Goods  A  Beam,  Proc.  U.  S.  Nat.  Mug.,  1879,  148,  Pen  sac  o  la,  Florida. 

(Type,  No.  22848.    Coll.  Stearns.) 
Memidia  vagrant,  Jordan  A  Gilbert,  Proc.  U.  8.  Nat.  Mcu.,  1882,  267;  Jordan  A  Gilbert, 

Synopsis,  407, 1883. 

1159.  KIBTLANDIA  MABTINICA  (Curier  A  Valenciennes). 

Head  4} ;  depth  5} ;  dorsal  V-I,  7 ;  anal  I,  21 ;  scales  43.  Eye  large,  as 
long  as  snout,  ty  in  head.  Teeth  rather  strong.  Scales  strongly  lacin- 
iate. Spinous  dorsal  opposite  front  of  the  anal.  Soft  dorsal  and  anal 
naked  (possibly  scaly  in  life  t).  Pectorals  long,  extending  past  base  of 
ventrals.  This  species  is  very  close  to  Kirtlandia  laciniata  (Swain)  and 
may  prove  to  be  the  same.  Martinique.  Known  only  from  the  original 
types. 

Atkerina  marthuca,  Cuvikr  A  Valenciennes,  Hist.  Nat  Poiss.,  x,  460, 1836,  Martinique.    (Coll. 

Plea.) 
Mmudia  martiniea,  Jordan,  Proc  U.  S.  Nat.  Mas.,  1886,  530;  redescription  of  type. 

1150.  KIBTLANDIA  LACINIATA  (Swain). 

(SlLTERFISH.) 

Head  4$ ;  depth  5i ;  eye  large,  3},  a  little  longer  than  snout ;  dorsal 
I  V-I,  7  or  8 ;  anal  I,  19  to  21 ;  scales  50-7,  firm,  their  edges  strongly  ere- 
nate,  those  on  the  back  laciniate.  Upper  jaw  the  longer.  Teeth  short, 
even,  forming  a  narrow  villiform  band.  First  dorsal  very  feeble,  over 
the  beginning  of  the  anal,  rather  nearer  tip  of  caudal  than  snout;  dis- 
tance from  first  to  second  dorsal  |  length  of  head;  pectorals  reaching 
ventrals,  nearly  as  long  as  head ;  ventrals  falling  far  short  of  the  base  of 
the  first  dorsal ;  second  dorsal  very  short.  Soft  dorsal  and  anal  scaly. 
Clear  translucent  greenish  above ;  back  with  two  or  more  rather  irregu- 
lar series  of  minute  black  dots,  usually  not  more  than  one  on  each  scale ; 
snout  and  lower  jaw  dusky ;  sides  with  a  well-defined  silvery  band,  f 
diameter  of  eye,  covering  third  row  of  scales,  not  bounded  above  by  a 
dark  line,  but  the  entire  band  dusted  with  dark  points ;  a  few  minute 
dots  on  base  of  anal ;  caudal  dusky.  Virginia  to  South  Carolina;  rather 
common,  replacing  northward  the  closely  allied  vagrant,  with  which  it 
may  be  found  to  intergrade.     (laciniatus,  gashed.) 

Menidia  vagrant  laciniata,  Swain  MS.  in  Jordan  A  Gilbert,  Synopsi*,  908,  18&S,  Beaufort, 
North  Carolina ;  (Coll.  Jordan  A  Gilbert);  Jordan  A  Gilbert,  Proc.  U.  S.  Nat.  Mus.,1882, 
680,  (April  26, 1883). 
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1161.  HENIDIA  PENINSULA  (Goode  A  Bean). 

Head  4;  depth  5;  eye  3  to  3|,  about  equal  to  snoot  or  interorbital 
width.  D.  IV  or  V-I,  8  or  9;  A.  I,  15  to  18;  scales  38  to  40-9. 
Mouth  very  protractile ;  lower  jaw  long,  more  than  i  length  of  head. 
Scales  large,  thin,  and  smooth,  with  entire  edges.  Soft  fins  scaleless. 
Origin  of  spinous  dorsal  in  advance  of  anal  fin,  midway  between  tip  of 
snout  and  upper  base  of  caudal.  Light  green ;  edges  of  scales  with  dark 
dots ;  lips  and  top  of  head  dusky  ;  a  dusky  streak  along  base  of  anal ; 
eye  silvery ;  lateral  streak  narrow,  tapering  behind ;  bases  of  pectoral 
and  caudal  bright  yellow ;  fins  otherwise  nearly  plain.  Length  4  inches. 
Florida  and  Gulf  Coast,  very  abundant  in  schools  along  the  sandy 
beaches.  Specimens  from  black  water  are  very  dark,  the  silvery  band 
underlaid  by  black,     (peninsula,  of  the  peninsula,  t.  «.,  Florida.) 

Ckknotioma  pa&umh^  Qoodb  A  Beam,  Proc.  U.  S.  Nat.  Mas.,  1879,  148,  Penaacola  and  Lake 
Monroe,  Florida.  (Type,  Noa.  21841a  and  218416.  Coll.  Stearns;  and  No.  21870,  Baird). 
Jordan  A  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1882, 266;  Jordan  A  Gilbert,  Synopsis,  407, 1883. 

1162.  HENIDIA  GRACILIS  (G anther). 

D.  I  V-I,  8;  A.  1, 19;  scales  40-9.  The  origin  of  the  anterior  dorsal  fin 
is  opposite  the  vent,  exactly  in  the  middle  of  the  distance  between  end 
of  snout  and  base  of  caudal.  The  distance  between  the  origins  of  the 
two  dorsal  fins  is  somewhat  more  than  I  that  between  the  origin  of  the 
posterior  and  the  caudal.  The  height  of  the  body  is  contained  nine 
times  in  the  total  length,  the  length  of  the  head  five  times  and  a  half. 
The  silvery  band  is  narrow,  and  occupies  a  portion  of  the  fourth  series 
of  scales.  Scales  with  the  margin  entire.  Caudal  lobes  equal  in  length ; 
caudal  somewhat  longer  than  the  pectoral,  and  rather  shorter  than  the 
head.    Original  locality  unknown.    (Giinther.) 

We  refer  to  this  specieB  a  number  of  specimens  collected  by  Dr.  Hugh 
M.  Smith  on  St.  George's  Island,  Lower  totomac.  These  specimens  are 
identified  by  Dr.  Smith  as  Menidia  beryllina,  but  they  differ  from  typical 
examples  of  the  latter  from  the  Potomac  River  at  Washington,  in  the  slen- 
derer body,  shorter  dorsal,  and  in  the  dark  dotting  on  the  back.  Head 
4i;  depth  6*  (7*  to  8  in  total).  D.  V-I,  9 ;  A.  1, 17 ;  scales  40.  Eye  very 
large,  longer  than  snout,  3  in  head ;  snout  short  and  sharp,  2f ,  greatest 
depth  of  body  nearly  2  in  distance  from  nape  to  first  dorsal.  First  dorsal 
just  before  vent,  midway  between  tip  of  snout  and  base  of  caudal.  Dark 
dots  on  scales  of  back  and  sides  ;  lateral  band  sharply  defined.  Woods 
Hole  to  Albemarle  Sound,  generally  common  in  brackish  waters,  (gracilis, 
slender.) 

A OurimicMtky  gracilis  GCnthbr,  Cat.,  in,  405, 1861;  uo  locality  given. 

Menidia  tayBina,  H.  M.  Smith,  Bull.  U.  S.  Fish  Comin.,  x,  1890,  70,  pi.  xx,  flg.  2. 

Represented  in  fresh  waters  of  the  Potomac  River  by  the  deeper-bodied 
1162a.  MENIDIA  GRACILIS  BERYLLINA  (Cope). 

Head  4£  to  4£ ;  depth  5  to  5i ;  eye  very  large,  3.  Dorsal  V-I,  10,  rarely 
V-I,  11  or  V,  I,  9 ;    anal  I,  15  to  18,  usually  I,  16  or  17 ;   scales  38  to  40-8. 


■calm  and  *><!«."■   of  fourth    mud  niith   room:    tb*  11IM1   pwaa  •/  IN 

at  nigh  I,  «o  Hun  •■iti  aralr  i-  Bnitnlatn)  l*hind.  Soft  don«l  atakM 
Culorand  mniiof  .\i.,..l,a  natal*;  r.l«»  of  ncalea  »n*—bal  d«iW  • 
dually  utreak  nl  l.a~-  <.f  anal,  length  3  inrhn.  NMHippi  Kir** 
known  only  from  Meni|iliin  un.l  Viokaburil.      | antral,  .larim.  lui  ik«  fw 


Head  It  i«.  »'  :  i1.|.(li  :.i-:.i  1 1.  VI  !.;■:  A.  1,31  ur  33  S«lr«  4-W  a* 
«i-4.  Ilml;  talliri  -I.-iM.t.  .-kiiiuutf-.  K.iiif.Mawd.  npwiallj  Wlaa 
Hrad  iln.rr.  ii<  ii|i|Ht  >n i (;.<•-  -IikIiiIj  ohivh.  Snoni  Ut|fr  Ituu  *ir.  1 
|.,  »t  in  lirad.  Maxillary  I-  iti  ni.uiiI  :  [..nrrjaw  mrlndwi.  *:<•  bb-I 
erab-.  :tt«  :(.  in  lin.1,  1.  lu  1|  in  iiih-rmlntal  a].ar*.  Tcelh  in  Java  aaaall. 
nut  rliMi-->rt.   imiiw  mi  tmnri  m  |..i] ji  in.--       liill  ukrn  loon  aad  at—  in, 

pustrriur  Hurt  in  "t  lirail   :iml   n;iw  i.f  i-.imlal.  it*  pualertiil  margin  upf» 

ddraal    midway    ha-iwrrn   !.»•■■  i.f  ■-.iiidal   and   liflli   aralr  in   fiuoi  <•<  in* 

bclooeu  oiiyiu  uf  **cuiid  ilmul    aud   ln-t-  uf   caudal  njoal  to  > 
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from  tip  of  snout  to  }  an  eye's  diameter  beyond  upper  angle  of  pectorals. 
Origin  of  anal  midway  between  base  of  caudal  and  posterior  base  of 
pectorals,  the  base  equal  to  distance  from  tip  of  snout  to  base  of  pec- 
torals ;  longest  ray  equal  to  snout  and  eye.  Pectorals  reaching  beyond 
origin  of  ventrals,  \\  to  \\  in  head.  Ventrals  reaching  halfway  to  vent, 
1$  to  2  in  head,  their  origin  midway  between  front  of  anal  and  edge  of 
preopercie.  Vertical  fins  nearly  or  quite  scaleless.  Scales  large  and 
firm,  those  above  with  the  edges  distinctly  crenate.  Color  greenish,  the 
black  rather  pale,  the  scales  thickly  dusted  with  brown  dots;  a  narrow 
vertebral  band,  which  is  anteriorly  accompanied  by  a  short  line  on  each 
side;  this  band  is  broadest  posteriorly;  a  bluish-silvery  lateral  band, 
bordered  by  dark  above ;  upper  parts  dotted  with  black  ;  sides  and  belly 
paler  than  back,  the  upper  two  rows  of  scales  below  lateral  band  ante- 
riorly with  a  few  dots;  tip  of  snout,  head  between  eyes,  and  /^-shaped 
area  on  top  of  head,  dark ;  from  the  occipital  mark  a  streak  of  dote 
extends  to  base  of  pectorals ;  only  a  few  dots  on  top  of  opercles ;  lower 
jaw  dusky;  lining  of  opercle  dark;  fins  all  pale.  Panama;  numerous 
specimens,  the  largest  4±  inches  long,  obtained  by  the  Jlbatross.  (Named 
for  Dr.  Charles  Henry  Gilbert,  who  first  discovered  the  species.) 

Menutia  gilbert i,  Jordan  A  Bollman,  Proc.  V.  8.  Nat.  Muc,  1889,  155,  Panama.     (Type,  No. 
41166.     AllwtroesColl.) 

1165.  HKNIDIA  HARDIN  A  (Jenkins  A  Erermanu). 

(Pkz  dkl  Ret.) 

Head  <U  in  length  to  base  of  caudal  (5  in  total);  depth  6  (6f);  eye  mod- 
erate, «H  in  head,  U  in  interorbital  space.  D.  IV-I,  9;  A.  1,25;  scales 
6-15-5.  Body  rather  slender,  elongate,  greatly  compressed  ventrally. 
Head  short,  greatly  flattened  above ;  snout  a  little  greater  than  eye, 
blunt,  with  two  evident  folds  or  grooves  across  it;  maxillary  protractile, 
very  broad,  not  reaching  orbit;  cleft  of  mouth  oblique,  curved,  the 
lower  jaw  but  slightly  included.  Teeth  in  each  jaw  very  small  and 
wide-set,  none  on  vomer  or  palatines;  gill  rakers  long  and  slender. 
First  dorsal  short  and  low,  its  origin  a  trifle  nearer  tip  of  caudal  fin  than 
end  of  snout,  entirely  in  front  of  origin  of  anal.  Space  between  first 
and  second  dorsals  equals  the  length  of  both  snout  and  eye.  Distance 
from  beginning  of  second  dorsal  to  base  of  caudal  fin  equals  that  from 
end  of  snout  to  insertion  of  pectorals,  the  fin  lying  over  middle  of  anal ; 
the  first  rays  are  highest,  their  length  being  a  little  greater  than  the 
diameter  of  orbit.  Origin  of  anal  under  anterior  part  of  the  interdorsal 
space,  one  and  one-half  times  as  far  from  snout  as  from  base  of  caudal ; 
length  of  its  base  about  twice  that  of  the  second  dorsal,  and  about  equal 
to  head ;  the  first  rays  the  longest.  Pectorals  short,  about  f  length  of 
head.  Ventrals  small,  short,  inserted  much  in  front  of  first  dorsal  and 
a  little  nearer  snout  than  base  of  caudal,  their  tips  not  nearly  reaching 
anal.  Scales  large,  cycloid,  not  very  firm.  General  color  pale,  each  side 
with  a  broad  plumbeous  lateral  band,  two  scales  in  width,  and  equaling 
i  length  of  head;    the  upper  third  of  this  band  is  much  the  darker; 


south  to  Cape  May  ;  very  abundant.     (ulalH,  apotud,  Bart  ad.  | 

JlWn»i»**i.  Xir.«iu,TiKi.W    ..-1  Phil .«.*■.  X    T  .  i,  till,  tU,  M.W  Y»r*      . 

lilLIHT,  .".""]««,  *IT.  IWtl- 
M««™i*"^  Hm-miL.  Turn..  Lli   .».l  Phil,  fob,  i,  I'll,  «r,  H>«  V«e» 


!!•;.  IKMfJIt    WIMIHl    lUlHW. 

Head  I'  :  depth  S;  eye  3*.  D,  IV-1,9;  A.  I,  Xf  or23)  ■— Jaa  M  at  M-*. 
all  entire.  Clefl  of  mouth  reai  liitiji  I<>  nearly  oppoaito  aye.  Java  i  \mm I 
Twtli  hoi  forming  a  rloae  ban. I,  (hoar  nf  Die  on  tor  aerial  math  aaOarfad. 
a  pair  of  mil*  1 1  radium  al  ayutphyam.  Kintdoraal  Inaertad  otm  itofreal 
of  llir  anal,  nearer  the  haw  nf  llie  caudal  than  the  moot.  Soft  la—I 
ntjil  anal  »calel>™.  IVrtnml  a-  |«ti(J  »«  ihr  head.  reaching  well  paal  ma 
of  rentral*.  which  narJi  the  vein      llrttiiiili  yellow  on  hack,  -ary  inarkli 

covered  willi  Due  duti.  a*  are  ul*o  the  mi and  lower  Jaw  :  lateral  alreak 

very  narrow.  bordered  almve  w  itli  a  ■'i<tinpiciii>u*t;reeoiali-bWk  haw:  tarn 
•tripe  about  aa  wide  u  pupil,  entering  the  middle  uf  the  fourth  una  ef 
•rale* ;  eaudal  runnpii'iiounly  liifhl  yellow  ;  clonal  and  pertora'  toe  Ua 
■o  ;  baae  of  anal  duaky.      Length   .'<   inrhea.      t'ufr   H altera*  tu   KWnat 


Iblflk.      tl'.*.U 
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Atkerina  mtttidia,  Linnaus,  Syst.  Nat  a  nr,  Ed.  xn,  619,  1766,  Charleston. 

Athtrina  6o*ci,  Cuvieb  A  Valenciennes,  Hist.  Nat.  Poles.,  z(  465,  1836,  Charleston. 

Menidia  dent  ex,  Qoodb  A  Bean,  Proc.  U.  S.  Nat.  Mas.,  1882,  429,  St.  John's  River.    (Type, 

No.  18051.    Coll.  B*ird.) 
Menidia  bnuiliensU,  Jobdan  A  Gilbert,  Synopsis,  408,  1883;  not  of  authors. 


1108.  MENIDIA  GUATEMALEN8I8  (GUnther). 

Head  4* ;  depth  5.  D.  IV-I,  9  ;  A.  I,  22 ;  scales  36-7.  Anterior  dorsal 
fin  very  small,  inserted  behind  the  vertical  from  front  of  anal  fin.  Sil- 
very band  on  the  third  upper  series  of  scales ;  lower  caudal  lobe  rather 
longer  than  upper.    Lakes  of  Guatemala.     (Giintber) ;  not  seen  by  us. 

Athcrinichthy$  guatemalensis,  GCntheb,   Proc.   ZoOL  Soc.,  1864,  161,  Lakes  of  Huamuchal, 
Guatemala;  GCntheb,  Fishes  Central  America,  443, 1869. 

1109.  MENIDIA  PACHTLEPI8  (GUnther). 

Head  5* ;  depth  5*.  D.  IV-I,  6  to  8 ;  A.  I,  20  to  21 ;  scales  41-7.  The 
snout  is  short,  not  longer  than  the  diameter  of  eye,  and  the  cleft  of  the 
mouth  does  not  extend  backward  to  below  the  anterior  margin  of  the  eye. 
The  anterior  dorsal  is  composed  of  short,  feeble  spines,  and  its  origin  is 
opposite  to  the  fourth  or  fifth  anal  ray.  The  pectoral  fin  is  much  longer 
than  the  head.    The  silvery  streak  occupies  the  adjoining  halves  of  the 

third  and  fourth  series  of  scales.    Panama.     (GUnther) ;  not  seen  by  us. 

(Tra^rr,  thick;  Af7Tif,  scale.) 

Atherimichthya  pachylepis,  GCntheb,  Proc.  Zotfl.  Boa,  1864,  26,  Panama;  GCntheb,  Fishes  Cen- 
tral America,  443,  1869. 

1170.  MENIDIA  CLARA,  Evermann  &  Jenkins. 

Head  4£;  depth  6\3a;  eye  3.  D.  V-I,  9;  A.  25;  scales  56-11.  Body 
slender,  general  form  that  of  Menidia  sardina ;  teeth  very  feeble ;  eye 
large,  equal  to  width  of  interorbital  space ;  distance  between  dorsal  fins 
less  than  that  from  tip  of  snout  to  posterior  rim  of  orbit.  Dorsal  and 
anal  scaleless.  Origin  of  first  dorsal  nearer  tip  of  caudal  than  snout ; 
pectorals  f  length  of  head.  Scales  small  and  persistent,  with  entire  edges. 
General  color  that  of  M.  sardina,  the  lateral  band  plumbeous  above  and 
silvery  below.  Length  3  inches.  Gulf  of  California ;  rather  rare ; 
approaches  Leuresthes  in  the  small  scales  and  feeble  dentition,  (clarue, 
clear.) 

Menulia  clara,  Evermann  A  Jenkins,  Proc.  U.  S.  Nat  Mas.,  1891,  136,  Quaymas,  Sonora. 
(Type,  No.  43237.    Coll.  Erermann  A  Jenkins.) 


357.  LEURESTHES,  Jordan  &  Gilbert. 

LeureaOte*,  Jobdan  A  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1880,  29,  (tenuis). 

This  genus  agrees  with  Menidia  in  every  respect,  except  that  the  teeth 
are  very  weak  and  caducous  or  obsolete,  and  the  scales  are  very  small,  as 

F.  M,  A. 52 


Head  If;  depth  5.  1).  V-I,  »;  A.  1.33;  acalea  76.  Ey  *qMl  » 
•II out.  Scale*  small,  amootli,  and  Ann,  cloaelj  ImbHrated,  IkHr  -rljr 
crenate.  Maxillary  not  reaching  in  pupil.  p~— nTtnTry  mj  p 
ile,  curved,  ila  posterior  portion  liruad.  Uwm  Jaw  aborhar  lata*  atai 
aoft  ilornal  and  anal  acalrlea*.  Firat  doraal  fin  o*«r  front  of  Hal.  ■ 
neart-r  liaae  of  caudal  llian  nuoat.  Clear  hyaline  groan,  with  lb*  laa 
•livery  atreak  vety  ditiinrl  bluiau.  wider  loan  eye,  on  1|  ntwa  *f  an 
adgea  of  walr*  aliuve  bordered  bv  dark  poiota.  1  — flk  B  laehan.  C 
of  California  from  San  Franciaco  to  Man  IHago; 
Bay  :  too  small  to  be  of  nuirli  uae  ax  food.      ((*■» 


35S.    EURYSTOLE.  .Ionian  *  KnrMDi.. 

Tin-  group  differ*  from   Unulia  rlueny  in  the  ten    lung  anal  Bn :  tk> 
thepecturalaaliurt.aiid  the  bead  »hori  and  deep:  1  be  month  ia  fcn—J  ■ 
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in  Menidia,  but  the  jaws  are  shorter  and  the  opercles  are  truncated  liehind. 
One  species  known,  (tipif,  broad;  aro7.it,  stole,  the  silvery  band  being 
▼ary  wide.) 

1178.  EURYSTOLK  ERIARCHA  (Jordan  A  Gilbert). 

Head  5;  depch  5;  snout  short,  3£  in  head;  eye  large,  2$  in  head.  Dor- 
sal IV-I, 11  or  12 ;  anal  1, 27;  scales  about  48-9."  Body  short,  deep,  much 
compressed ;  head  short,  deep,  about  ±  longer  than  deep,  rather  broad 
above;  opercles  truncate  behind,  the  interorbital  space  about  equal  to 
eye.  Mouth  very  small,  terminal,  very  obliqne,  with  curved  cleft  as  in 
Menidia,  the  pre  maxillary  very  short,  wide  behind,  with  curved  edge, 
slipping  under  the  narrower  maxillary  ;  tho  preniaxiilary  protractile  but 
not  much  movable;  jaws  subequal,  tho  lower  slightly  included.  Maxil- 
lary scarcely  as  long  as  eye,  not  quite  reaching  front  of  eye.  Teeth  rather 
large,  hooked  backward,  (jill  rakers  numerous,  long  and  slender.  Scales 
smooth,  caducous,  not  easily  counted,  21  before  dorsal.  Pectoral  moder- 
ate, not  falcate,  inserted  high,  1  •  in  head,  6  in  body,  reaching  to  the  mid- 
dle of  the  small  ventral.  Belly  not  especially  compressed ;  not  cultrate. 
First  dorsal  very  small,  slightly  nearer  snout  than  base  of  tail,  over  first 
ray  of  anal ;  last  ray  of  dorsal  much  before  last  of  anal.  Anal  very  long, 
somewhat  elevated  in  front,  its  base  3  in  body.  Soft  dorsal  and  anal 
scale  less.  Color  translucent  green,  very  pale;  back,  lips,  and  base  of  ver- 
tical fins  faintly  dotted;  lateral  band  very  broad  and  highly  silvery, 
t  as  broad  as  eye;  lower  fins  pale;  air  bladder  not  visible  through  the 
flesh.  Length  2|  inches;  two  specimens  known,  both  from  Mazatlan, 
the  above  description  from  the  second  example,  (fyt-,  an  intensive  pa*? 
tide;  upjof,  anus,  from  the  loug  anal  fin.) 

Athtrinella  eriarcha,  Jordan  &  Gilbert,  Proc.  I'.  8.  Nat.  Mus.,  1881,  348,  Mazatlan.  (Type,  No. 
29243.  Coll.  Gilbert) 

359.  THYRINA,  Jordan  <fc  Cnlver. 

Thyrimti,  Jordan  A  Culver,  Report  Fishes  Siualoa,  MS.,  18i>5,  {etmrnmni). 

This  genus  differs  from  Atherindla  chiefly  in  possessing  perfectly  smooth 
scales.  The  translucent  air  bladder  shows  through  the  skin ;  the  pec- 
toral is  falcate,  longer  than  head ;  anal  very  long,  the  small  first  dorsal 
inserted  behind  its  front ;  belly  compressed  to  a  bluntish  edge.  Some 
of  these  characters  have  not  been  verified  in  pachylejns  and  (juatcmaltnxis, 
which  may  belong  hero  rather  than  in  Menidia.  Two  species  known. 
(Mpii,  a  window  ;  from  the  translucent  air  bladder,  which  shows  through 
the  skin.) 

a.  Anal  rayn  about  1,24,  tho  l*aw  of  the  tin  2^  in  body;  pectoral  3.1^  in  body,  it*  interior 

margin  concave;  ventrals  pale.  kvkrmanm,  1174. 

an.  Anal  rays  1,21,  tho  base  of  th<«  tin  3  in  body;  pectoral  4l|  in  body,  its  posterior  lmirgin 

scarcely  concave;  ventrals  black.  cuYsrAi.i.ix*,  1175. 

•Not  to  be  exactly  counted  ;  the  number  (36-7)  stated  in  our  original  description  was  an  error. 
The  scales  can  not  be  accurately  counted,  but  there  are  over  40  at  least. 


Dr.  Karton  Warren  Evermanii.) 

Jl*™-U.i  ,rv~,....  J~UU  i  CM!**,  MS..  E-T*.  FW.H  «>aW.   ink,   . 


MIA.  THTRI14   IK  1  ST  1  I.LI S».  J—1.U  »<-»|w 

Ilrad  li:  tlft.tli  ll  t.. .'..  DoimI  1V-I.H;  anal  1,21:  «•»]«  fr»-l|:  p. 
toral  I  liiliKrr  than  li.-ml,  l|  in  l.mly  ;  hub]  Uh  luur*  than  b*lf  kwfrc 
llian   hrad.  :i   n<   UmIv  :  ■■>■«  '.'I   in   lira.  I :    miuat  31 :    manllarj    -i  .  lu*** 

■  liurti-li.  ti.iiiii1--.1  In-hind  :  riioiitl)  ntiinlt.  llir  njiprr  Jaw  irij  pnitrartiW. 
lhi>  |.iriiiinilliu>  -imrmU  riinril :  ja«»  n|tut];  tnlh  rat  bet  *tr»t>c.  law 
i.m.t  .urv.-.l.  ili.nr  in  ii|.|ht  ja«  latum:  ty«  iny  laie«-.  ailivti 
hreaat  i  nni[.i>-.tu  il,  n-  in  f  kanaii  ■  rirniiaai,  hul  Iraaibarp  at  tJjc».  •[■j«»j 
in  (J  an  if  |iiitrlinl  l~  t  «..N  tli  ii  ni)>  mid  lit]  hit  :   [x-cloral  long,  taiminl.  fc"i 


tlian  half  l.titjtli  ,.f  .ijij-t  t*>.;  iWoal  ami  anal  naked ;  (ill 
liumrroii*.  l-H|i  ami  -l.-ii.ln.  r"ii-t  d..fal  .null.  Ivhmd  fti.nl  of  l 
anal.miilxai  l-t«..  i,  _-,!:  ..|»-uiii|{  and  Law  ..f  rand  a] :  tir.t  ra» 
•Inroiil  »wi    a)-»il    Im.ikI,   ..|   i.nal.   !  ,-t    ra}  .  of  tuft  4ur*.I  r-.n.. 

Wf..ii.]a.i..f ...... I.      1'jn.Ui  ;.iiial.-.ih.-  l.,«.Tl.-l--U.eluue"»n.ll 


aid  l.y  dnmkj.  it.  widlb.  iiuk 
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more  than  half  the  eye ;  first  dorsal  and  base  of  anal  dasky  ;  outlines  of 

air  bladder  evident  through  the  translucent  sides  of  body,  but  less  so 

thau  in  Thyrina  erermanni.    Length  3£  inches.     Rio  Presidio,  near  Mazat- 

lan,  Sinaloa,  in  fresh  water;  very   common;  the  longest  specimeu  3£ 

inches  long,     {cryntallinus,  crystalline,  from  the  window-like  appearance 

of  the  air  bladder  through  the  translucent  muscles.) 

Alhcriiulla  cryrtallma,  Jordan  A  Culver,  Fishes  Sinaloa,  MS.,  1805,  Rio  Presidio,  below  Pre- 
sidio, Sinaloa.  (Type,  No.  2685,  L.  S.  Jr.  Univ.  Hut.  Cotype,  No.  47440,  U.  S.  Nat  Mua. 
Coll.  Hopkiuti  Expedition.) 

360.  ATHERINELLA,  Steindachner. 

Athermtlla,  Steindachner,  Ichth.  Beitrage,  11,  H5, 1875,  {panamtnti*). 

Body  elongate,  with  the  abdominal  edge  compressed  into  a  keel.  Cleft 
of  mouth  very  oblique;  teeth  hooked;  scales  strongly  ctenoid.  Upper 
jaw  protractile;  pectoral  very  long  and  falcate.  First  dorsal  small, 
inserted  behind  front  of  long  anal.  Eastern  Pacific.  (Name  a  diminu- 
tive of  Atherina.) 

1176.  ATHERINELLA  PANAHEX8IS,  Steindachner. 

Head  4* :  depth  4|.  D.  III-l,  7 ;  A.  1, 21 ;  scales  37  or  38-7* ;  eye  large, 
3 ;  snout  3.  The  broad  flat  interorbital  space  2i  in  head.  Profile  straight 
from  snout  to  second  dorsal.  Ventral  convex  from  base  of  lower  jaw  to 
end  of  long  anal,  edge  of  abdomen  forming  a  sharp  keel.  Lower  jaw 
oblique ;  premaxillary  protractile ;  maxillary  concealed  by  preorbital 
when  mouth  is  closed.  Teeth  in  several  rows,  those  of  two  outer  rows 
thickened  at  base  and  strongly  incurved  at  tips.  Pectoral  very  strongly 
developed,  much  longer  than  head,  falcate,  as  in  Pelecun  cult  rat  us,  which 
this  species  strongly  resembles.  Upper  pectoral  ray  longest,  2 k  in  body, 
others  rapidly  shortening;  ventrals  short,  nearer  tip  of  lower  jaw  than 
base  of  caudal.  Spinous  dorsal  short  and  weak,  inserted  over  tenth  anal 
ray ;  soft  dorsal  extending  farther  back  than  anal ;  lower  oaudal  lobe 
longest.  Scales  strongly  ctenoid,  those  above  lateral  line  longest.  A 
silver-gray  lateral  band  dotted  with  black.  Panama.  (Steindachner.) 
Known  from  one  specimen  5}  inches  long. 
AtherineUa poHamtnsus,  Steindachner,  Ichth.  Beit.,  11,  35,  1875,  Panama. 

361.  LABIDESTHES,  Cope. 

LabUienthr*,  Cope,  Pn»c.  Aroer.  Phil.  80c.  Phi  la.,  1870,  455,  (tiecnlmn). 

This  genus  differs  from  Menidia  chiefly  in  the  prolongation  of  the  jaws, 
both  of  which  are  produced  into  a  short  depressed  beak.  The  scales  are 
small,  as  in  LturvKthe*  and  Basilichthys,  their  edges  entire.  {"AaSic,  a  pair 
of  forceps;  t<7tf<u,to  eat.) 

1177.  LABIDESTHES  8ICCULU8  (Cope). 
(Brook  Silversipe  ;  Skipjack.) 

Head  4};  depth  6;  eye  31.  D.  IV-I,  11;  A.  I,  23;  scales  75.  Body 
elongate,  very  slender,  compressed.    Head  long,  flattened  above,  UArarc 


tin*  eye,  anil  (hey  ure  rove  red  liy  a  skill  which  ia  root  in  •on*  with  thai  *•* 
tin-  forehead,  toiii".  iiuly  cn|.al.le  of  nticli  motion  aa  U  permitted  I7  law 
exleni.ii.ii  ,.f  a  folil  "f  Am  hetnet-u  the  jawa  and  (he  frontal  t*r~* 
Sal™  «iii»I1.  line  -|"  .'i.-._  u-ai-hintf  i>  n.n-idetal.lr  mite,  and  •«•«« 
imiH.rtanee  :.-.  a  1—1  ti-h.     iJU.nM  :  :.t  ■■ .  a|.|waralin..  1 

li:».   ITKIK1MIPHI-.  1  1  LI  MUX  mala,  •■•m-t 


A.  I.'J3;  arale-TT-13.  Ejr  •mall.  5  ia 
r.-M-d.  Malillaiy  Mint,  nol  rnr* 
■1  the  |.te»rl'ital.  Jawa  nta:  irw*\ 
inner  wriea  of  n(<(wr  ja«    rolirp4 

Seal™    riniate,  ounirm  hal     rDU£h,  bil 

i>.  Ii. .111  nf  n.i.l.ll*  uf  anal,  which  aa. 
l.'iii!  -t*  Ii  rail,  not  rearliiug  t»  <mtraU 
.1  -   aliml   I.".,      I  'raiitlurrot  rif  n»h    1 
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Atkrrinickthy*  californium*,  GOnthr,  Cat.,  iu,  406,  1861;  Jordan   A  Gilbert,  Synopsis,  400, 

1883. 
Atkerina  atamri  (Ayres)  Girard,  Froc.  Ac.  Nat.  8ci.  Phlla^  W56, 136,  San  Francisco. 

363.  ATHERINOPS,  Steindachner. 
(Pkscaj>illos  del  Rey.) 

Alherimop^  Stsiwdachner,  Ichth.  Beitrlge,  in,  61,  1876,  (ajbtis). 

Teeth  incisor-like,  bifid  or  branched,  arranged  in  a  single  row  in  each 
jaw.  Otherwise  as  in  Atherinopsis.  Three  species  known,  from  California 
and  Mexico.  These  differ  from  the  other  Atherinidcc  in  being  chiefly  herbivo- 
rous as  the  dentition  would  indicate.     {Atkerina;  £V>  appearance.) 

a.  Teeth  Y -shaped,  tha  inner  fork  little  if  any  shorter  than  the  outer. 

b.  Scales  62  to  68.    Dorsal  Y-1, 11;  anal  I,  22;  spinous  dorsal  much  in  front  of  anal. 

IMSULARUM.  1179. 

W>.  Scales  62  to  66.    Dorsal  VI-1, 11;  anal  I,  22.    Spinons  dorsal  over  Tent.    ArriNis,  1180. 

aa.  Teeth  scarcely  Y-shaped,  the  inner  prong  forming  a  short  lateral  branch  on  the  main  stem. 

Scales  46.    Dorsal  VII-I,  10;  anal  I,  22;  spinons  dorsal  in  front  of  vent.    Pectorals  longer  than 

head.  bjeqis,  1181. 

1179.  ATHEBIN0P8  IX8TJLABUH,  Gilbert 

Closely  allied  to  Atherinops  affinis,  differing  in  the  darker  color,  the 

slenderer  form,  the  much  smaller  scales,  and  the  shorter  spinous  dorsal, 

which  is  inserted  farther  forward.    Scales  62  to  68  (52  to  56  in  affinis); 

5  scales  between  upper  edge  of  silvery  band  and  front  of  spinous  dorsal 

(4  in  affinis).    Front  of  dorsal  much  nearer  tip  of  snout  than  is  front  of 

anal,  the  distance  between  base  of  last  dorsal  spine  and  front  of  soft  dorsal 

greater  than  length  of  base  of  soft  dorsal  (much  less  than  length  of  dorsal 

in  affinis).    Spinous  dorsal  constantly  with  5  spines  (6  or  7  in  affinis). 

Otherwise,  in  fins,  dentition,  and  general  proportions  as  in  affinis.    As  in 

affinis  1  the  inner  fork  of  teeth  is  occasionally  shorter  than  the  outer, 

approaching  the  case  of  Alherinops  regis,  where  this  is  the  rule.    Very 

abundant  at  San  Clemen  te  and  San  Nicolas  Islands  of  the  Santa  Barbara 

Group,  and  farther  south  at  Guadalupe  Island ;  not  yet  found  on  the 

shores  of  the  mainland.     A.  affinis  is  not  known  from  these  islands. 

(insularum,  of  the  islands.) 

Atkerina  inmiarum,  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1891,  649,  San  Clemente;  San  Nicolas; 
Guadalupe  Island.    (Coll.  Gilbert.) 

1180.  ATHEBIN0P8  AFFINIS  (Ayres). 
(Little  "  Sxklt;"  Peccadillo  del  Bar.) 

Head  5;  depth  4}.  D.  VI-I,  11;  A.  I,  22;  scales  52  to  56.  Maxillary 
not  reaching  pupil.  Lower  jaw  slightly  shorter  than  upper.  Teeth* 
close-set,  incisor-like,  Y-shaped,  the  forks  divergent,  the  inner  fork  often 
a  little  shorter  than  the  other ;  teeth  in  lower  jaw  largest  and  most  mov- 
able.  Eye  large,  not  longer  than  snout.   Spinous  dorsal  moderate,  inserted 


•First  superior  pharyngeal  with  teeth;  second,  third,  and  fourth  cooanned,  with  teeth.— 
S.  C  flrarss. 


Brat  dorsal  is  miirli  tinner  ttir  angle  of  tin  op*  re  Is  than  la  ba—  at  -|-  f  i' 
Tin-  iroturalH  nrf<  lunger  lliaii  ln-.nl  hy  I  t  ho  Irnjrth  of  the  bead.  rrV^.« 
tci  ll..'   InirMl '    IrlitTitln.      Wlilrali  bIh.iiI   n-acbiUK   MM,    Mauls    .'   m 

IlirlHuly:    I  r««  - In-  rWU.      I'etitoHFUtn   black.     folor.  id   *Jr»«~. 

dlainrlrr  of  th.- .■>.-,  Hi.-  iii>|h-i  Until  Imnli-ml hi  ailark  line.  Th»i|«- 
in  allifil  t..  Alk.r.m,],*  M«ai-.  A>rr».  from  ahirb  it  differs  in  tb.  U>oc*< 
iiM-tiiialH.  liirjj.T  K-ali-B,  hiii]   in  llic   |Hniliou  of  tbr  spinous  duraal.  abxt 

f.-il-lisli.      ,,.„,..  ,l,.|  „.>.,.!  llipkiHK   < 

in,..-,.  ..*.,   J..*,.,   i   l.,.u..ss,l...    i     -    N.i   ta.lM.1^  Bay  af  O-ar-s*. 


i  mrrril  wiih  rallwr  late*  ( ceivtd 
..flrn  ■In-us-nnl  on  tb*  muMI*  ..( 
-       Mxulb   •■■■all,   thr  ja.s    »>ib 


■  at  »•..  ltM.  11: 
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small  teeth,  or  none,  the  teeth  various  in  form;  premaxillaries  protrac- 
tile. Gill  openings  wide,  the  membranes  separate,  free  from  the  isthmus. 
Branchiostegals  5  or  6.  Gill  rakers  long  and  slender.  Gills  4,  a  slit  behind 
fourth.  Pseudobranchia<  large.  Two  short  dorsal  fins,  well  separated, 
the  anterior  with  4  stiff  spines,  the  last  one  of  which  is  much  shorter  than 
the  others ;  second  dorsal  longer  than  the  first,  similar  to  anal ;  anal 
spines  2  or  3,  graduated  ;  ventral  fins  abdominal,  not  far  back,  composed 
of  1  spine  and  5  rays;  caudal  forked.  Air  bladder  large, simple.  Intes- 
tinal canal  long.  Peritoneum  usually  black.  Vertebrae  24.  Genera  8  or 
10;*  species  about  100,  inhabiting  the  fresh  waters  and  coasts  of  warm 
regions,  feeding  on  organio  matter  contained  in  mud.  "  In  the  genns 
Mugily  a  considerable  indigestible  portion  of  the  latter  is  swallowed,  and 
in  order  to  prevent  larger  bodies  from  passing  into  the  stomach,  or  sub- 
stances from  passing  through  the  gill  openings,  these  fishes  have  the 
organs  of  the  pharynx  modified  into  a  filtering  apparatus.  They  take  in 
a  quantity  of  sand  or  mud,  and  after  having  worked  it  for  some  time 
between  the  pharyngeal  bones,  they  eject  the  roughest  and  indigestible 
portion  of  it.  The  upper  pharyngeals  have  a  rather  irregular  form;  they 
are  slightly  arched,  the  convexity  being  directed  toward  the  pharyngeal 
cavity,  tapering  anteriorly,  and  broad  posteriorly.  They  are  coated  with 
a  thick,  soft  membrane,  which  reaches  far  beyond  the  margin  of  the  bone, 
and  is  studded  all  over  with  minute  horny  cilia.  Each  branchial  arch  is 
provided  with  a  series  of  long  gill  rakers,  which  are  laterally  bent  down- 
ward, each  series  closely  fitting  to  the  sides  of  the  adjoining  arch ;  they 
constitute  together  a  sieve  admirably  adapted  to  permit  a  transit  for  the 
water,  retaining  at  the  same  time  every  solid  substance  in  the  cavity  of 
the  pharynx.''     (Gunther.)     (Mugilidw,  Giinther,  in,  Cat.,  409-467,  1861.) 

MroiLiN.*: 
u.  Stomach  muscular,  gizzard-like;  teeth  slender,  usually  having  the  form  of  cilia;  lower  jaw 
angular  in  front;  species  chiefly  marine. 
b.  Aual  spines  3;  teeth  ciliiform,  flexible. 

c.  Orbit  with  a  well-developed  udipo»e  eyelid,  covering  part  of  tbe  iris;  cilia  in  one  or 
few  series,  slender;  cleft  of  mouth  chiefly  anterior.  Mcgil,  364. 

cc.  Orbit  without  distinct  adipose  eyelid. 

</.  (Heft  of  mouth  lateral;  lower  jaw  narrow;  upper  jaw  very  thick  and  very  pro- 
tractile; cilia  broad,  in  many  series,  pavement-like.         Chjenomvoil,  36ft. 
W>.  Anal  spines  2,  the  fir*t  toft  ray  simple  but  articulate;  teeth  distinct,  in  a  few  series, 
scarcely  ciliiform,  oft  on  obsolete  in  the  lower  jaw;  lips  thin;  no  adipose  eyelid; 
preorbital  serrate.  Qukrim  ana,  366. 

Aqonostomin.t.: 
an.  Stomach  not  gizzard-like;  teeth  not  ciliiform;  lower  Jaw- not  angular  in  front;  cleft  of 
mouth  lateral;  fresh-water  species,  inhabiting  chiofly  mountain  torrents  in  the  tropics. 
e.  Teeth  in  villiform  bands. 

/.  Anal  spines  1\  teeth  in  t»ands  on  jaws  and  vomer;  lower  jaw  without  lamelliform 

folds.  AooifOSTOMrts,  367. 

«■*.  Teeth  <-oarse,  broad,  truncate  incisors,  with  their  free  edges  serrate;  smaller  teeth  on 

vomer;  none,  on  palatine*;  head  heavy,  the  bluut,  tumid  snout  overhanging  the 

small,  inferior  mouth ;  lower  jaw  forming  a  sharp  soft  edge.  Joturith,  368. 

364.  MUGIL  (Artedi)  Linnaeus. 
(Mullets.) 

Mugil  (Artkdi)  LiJiN.v.tfi,  Synt.  Nat.,  Ed.  x,  1758,  316,  (cephalu*). 

Body  oblong,  somewhat  compressed,  covered  with  large  scales.     Head 
large,  convex,  scaled  above  and  on  sides.    Mouth  small,  subinferior^  th/a 


I. II.  HKAkll.lt:>  M*.  A 


][<■•<!  4  in  Irriettj  >t  iiirlwlini;  raiulal  >:  ili-jith  *l  |ft»).  IJ  IV-I.  n.  A. 
IU,K:  «o*l.-.:tVlL'.  IIu.l}rl..t>i:ai.'.iii..rei.lrml«rtlutiiu>B;otht-TAM->K'a« 
J/h^iI.      Snout  tmiail  ami  bliiTitmli.  I  In-  U|>]wr   [irullle  almost  »tr«i*hi  and 

brail.  I'l'l-rT  li|i  Titli-r  thru.  Span-  at  llie  chin  ortwrm  lb*  nmn.ii 
Imlary  bones  iililiim  n'lilr.  .1.  iili*li  |H>*irii'>i!t  l'leorliilal  late*,  almoal 
covering  ninillii}.  t'j™  Iml.ltii  at,i.-nurh  ami  posteriori*  !■>  a  broad 
adipose  iiiruilitjin  .  r«>lli  n'i>  imiiiili-.  Sim  latgr.  IboM  on  lop  of 
hm!  larger ;    about  .'I    Imjji-  »<»!•-•  brturrii  ongiu  of  ilonal  Bad  up  af 
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snout ;  soft  dorsal  and  anal  almost  naked.  Margin  of  soft  dorsal  very 
concave,  the  sixth  ray  shortest,  3  times  in  second  and  longest  ray.  Anal 
similar  to  soft  dorsal,  but  slightly  less  concave.  Candal  deeply  forked. 
Color  dusky  above,  silvery  below ;  a  dusky  streak  along  each  row  of 
scales,  these  streaks  not  so  wide  as  in  Mugil  cephalns.  Scales  on  side 
and  opercle  with  dark  punctulations;  ventrals  pale  yellowish,  the  fins 
otherwise  dusky.  Length  18  inches.  Cuba  to  Patagonia,  common  in  the 
West  Indies  and  along  the  coast  of  Brazil ;  abundant  in  the  markets  of 
Havana,  where  it  is  usually  known  as  Lebrancko.  It  has  not  yet  been 
noticed  in  the  waters  of  Florida,  although  probably  occurring  there.  It 
is  readily  distinguished  from  Mugil  cephalus  and  other  species  with  naked 
dorsal  and  anal,  by  its  large  scales. 

Mugil  brcuilienai*,  AoAfisiz,  Spix,  Piac.  Brasil.,  234,  plate  72, 1829,  Atlantic  Ocean  off  Brazil  ; 

the  types  in  the  mmwam  at  Munich  ;  Jordan  St  Swain,  Proc.  IT.  8.  Nat.  Mns.,  1886,  262. 
MugU  liza,  Ci  vikr  St  Yalkxciennes,  Hfet.  Nat.  Pofan.,  xi,  88,  1836,   Brazil ;  Porto  Rico; 

Maracaibo  ;  Surinam  ;  Martinique. 
Mugil  lebranchus,  Poey,  Memoriao,  n,  260,  plate  18,  fig.  3,  1*61,  Cuba. 

1188.  JirGIL  CEPHALFS,  Linnanu. 
(Common  Mullkt;  Striped  Mullet  ;  Ckfalo;  Macho;  Machcto;  Lisa  Cabczi'i>a.) 

Head  4£  (5fr  in  total  with  candal);  depth  3J  (5  in  total).  D.  IV -1, 8 ;  A. 
Ill,  8  (very  rarely  III,  7)  ;  scales  41-13.  Body  rather  robust,  somewhat 
compressed,  its  depth  moderate.  Snout  rather  narrow  and  acntish,  its 
upper  profile  little  less  oblique  than  lower.  Interorbital  space  slightly 
convex,  2jj  in  head.  Upper  lip  rather  thin.  Space  at  the  chin  between 
the  mandibulary  bones  oblanceolate,  acutish  posteriorly.  Preorbital 
narrow,  not  nearly  covering  the  maxillary.  Eyes  hidden  anteriorly  and 
posteriorly  by  a  broad  adipose  membrane.  Teeth  close-set,  rather  small, 
but  evident.  Scales  rather  small ;  about  23  large  scales  between  origin 
of  dorsal  and  tip  of  snout ;  scales  on  top  of  head  slightly  enlarged ;  soft 
dorsal  and  anal  with  very  few  scales.  First  dorsal  spine  usually  a  little 
more  than  half  head,  its  length  subject  to  some  variation.  Margin  of 
soft  dorsal  concave,  the  seventh  ray  shortest,  "2\  times  in  length  of  second 
or  longest  ray ;  anal  similar  to  soft  dorsal,  but  less  concave.  Pectoral 
reaching  nearly  to  front  of  spinous  dorsal,  its  insertion  above  axis  of  body  .* 
Candal  deeply  forked.  Color  dark  bluish  above;  sides  silvery,  with 
conspicuous  dark  stripes  along  each  row  of  scales ;  pale  yellowish  below; 
ventrals  yellowish,  the  other  fins  more  or  less  dusky.  Length  1  to  2  feet. 
Coasts  of  southern  Europe  and  northern  Africa;  Atlantic  coast  of 
America,  from  Cape  Cod  to  Brazil ;  Pacific  coast,  in  great  schools  in  bays, 
lagoons,  and  sheltered  waters  from  Monterey  to  Chili,  everywhere  very 
common;  a  food-fish  of  considerable  importance,  the  flesh  of  fair  quality. 
On  renewed  comparison  of  specimens  we  are  still  wholly  unable  to  sepa- 
rate Jlf.  albula  from  the  east  coast  of  North  and  South  America,  M.  mexi- 
canus  of  southern  California,  M.  guntheri  from  western  Mexico,  and  M. 
rammeUbergii  from  Peru,  from  the  ordinary  European  mullet,  and  so  unite 


*  Mot  on  the  median  line,  as  stated  by  Dr.  GQnther  in  his  account  of  Jfwgtf 


;  the  preorbital  Uprrn  puaterioilj.  ha* 
■il.  .in.l  rover,  tlir  maiillary  «  thai  «:. 
I.llilr  ..i.  Mi-  .ulr  (if  Iht-  .o..nt.  Atlipw 
■  lull.  Ix'twrrli  llm  mandibles  aa<l  ism. 
Sort  dumal  ami  bub]  Una  eraJy.  8hm4 
.  tie-  Hint,  iiikI  mure  I  ban  half  length  *f 

■1>  i-inarKiiiatr.  Sihety  :  anl  bUrhuh: 
l..utc  ill.-  rowi  uf  Kalf*.  i4.uBib»  ■ 
.-  I..  1'ara  an.l  llahia :  ntBHw.n.      , .-.)-. 


Ileail  :i|t«3i:    il-l-llil:    ■i-.r-al  l\ -7:    anal  111,!*:     aralra  ll-IS;   urtut 
orbital^-:   lit-t  il"i«.il  -I'li.t-  '.'      ->tl    il"iial   ami   anal   niaal,  Ibe   loogaal 

■  l>l v   ciitvnl.  Iliv   ciim--   tiinl.pMii    I'ruiu    cLin    t"   cauilal    pealuorle.      llnaJ 
large,  broadly  ruimdnl  alum- :  rje  mudciair,  -iili  a  largo athpue*  •j»1k). 
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mouth  oblique,  the  maxillary  reaching  to  front  of  orbit ;  upper  lip  rather 
thick;  lower  jaw  with  a  knob  at  the  middle  which  fits  into  an  einargi- 
nation  in  the  upper,  its  angle  more  obtuse  than  a  right  angle;  space 
on  chin  between  mandibulary  bones,  broad  in  front,  acute  behind,  the 
snbopercles  meeting  below.  Teeth  very  minute,  scarcely  appreciable. 
Preorbital  minutely  serrated.  Pectorals  reaching  about  to  middle  of 
vent  rale,  not  to  spinous  dorsal ;  spinous  dorsal  inserted  above  posterior 
end  of  ventrals  when  fin  is  depressed ;  first  spine  of  dorsal  the  longest; 
soft  dorsal  and  anal  similar,  their  margins  incised;  ventrals  inserted 
behind  middle  of  pectoral ;  soft  dorsal  and  anal  scaly,  23  scales  before 
dorsal.  Color 'slaty  bluish  above,  silvery  below;  sides  with  rather  faint 
longitudinal  bluish  stripes  which  follow  the  rows  of  scales,  fading  out 
on  the  belly  and  running  into  the  darker  color  on  the  back;  ventrals  and 
anal  pale ;  pectoral  and  dorsals  dusky  ;  a  dusky  bar  at  base  of  pectoral. 
Pacific  Coast  of  tropical  America  from  Guatemala  to  Galapagos ;  the  types, 
two  specimens  (No.  1607,  L.  S.  Jr.  Univ.  Mus.),  the  largest  8  inches  long, 
collected  by  the  Jlba1ro88  in  the  Galapagos.  Close  to  Mugil  tnctft*,  the 
head  larger,  and  with  several  minor  differences.  (Named  for  Dr.  Wilbur 
Wilson  Thobnrn  of  Stanford  University  in  recognition  of  his  work  on 
the  Cottid(e.) 

1186.  MUCHL  CTREMA,  Cuvier  k  Valenciennes 
(White  Mullet;  Blue-back  Mullet;  Liza;  Lira  Blanc  a.) 

Head  4* ;  depth  3g.  D.  IV-I,  8  ;  A.  in,  9  ;  scales  38-12.  Body  moder- 
ately elongate,  its  depth  about  equaling'  that  of  Mttgil  cephahi*.  Snout 
rather  narrow  and  pointed,  the  upper  profile  not  so  oblique  as  lower. 
Interorbital  space  slightly  convex,  2J  in  head.  Upper. lip  rather  thick. 
Space  at  the  chin  between  the  mandibulary  bones  oblanceolate,  acutish 
posteriorly.  Preorbital  rather  narrow,  nearly  covering  the  maxillary 
posteriorly.  Eyes  hiddeu  anteriorly  and  posteriorly  by  a  broad  adipose 
membrane.  Teeth  thick-set,  rather  small,  but  distinctly  visible  to  the 
naked  eye.  Scales  rather  small,  about  23  from  origin  or  dorsal  to  tip  of 
snout ;  soft  dorsal  and  anal  densely  scaled.  Soft  dorsal  slightly  concave, 
the  seventh  and  shortest  ray  2\  in  second  or  longest  ray.  Anal  similar  to 
soft  dorsal.  Pectoral  falling  short  of  spinous  dorsal  by  a  distance  equal 
to  \  its  length  in  adult,  sometimes  longer  in  young.  Caudal  forked. 
Color  dark  olive  above,  with  some  bluish  reflections;  silvery  below;  no 
dusky  streaks  along  sides ;  a  rather  small  dark  blotch  at  base  of  pectoral ; 
spinous  and  soft  dorsal  and  pectorals  pale,  with  numerous  small  dark 
pnnctulations ;  caudal  pale,  yellowish  at  base,  margin  of  fin  blackish ; 
anal  and  ventrals  yellowish ;  side  of  head  with  two  yellow  blotches. 
Cape  Cod  to  Brazil ;  Magdalena  Bay  to  Chili,  generally  common  on  both 
coasts  of  America,  especially  in  the  tropics.  A  food-fish  of  importance, 
entering  the  sea  more  freely  than  does  Mugil  cephalus,  which  is  a  bay 
fish.  Length  about  a  foot.  {Curema,  a  Portuguese  name  used  by  Marc- 
grave,  doubtless  corresponding  to  the  Spanish  Queriman.) 

Mugil  euremuy  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiia.,  xi,  87,1836,  Brazil;  Martinique; 
Cuba. 
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margin ;  the  seventh  ray  shorten t,  2\  in  second  or  longest  ray.  Anal  sim- 
ilar to  soft  dorsal  bnt  more  concave.  Pectoral  reaching  very  nearly  to 
front  of  spinous  dorsal.  Caudal  forked.  Color  dusky  above,  with  bluish 
reflections,  silvery  below;  no  dusky  streaks  along  sides;  spinous  and 
soft  dorsal  dusky,  the  latter  finely  punctulate  with  brown,  its  anterior 
rays  tipped  with  black ;  Caudal  pale,  broadly  margined  with  black ; 
anal  pale,  its  basal  half  appearing  dusky  from  dark  pnnctulations ;  pec- 
toral pale  in  front,  rather  dusky  behind,  where  there  is  a  dusky  blotch  at 
base.  Length  11  inches.  Florida  Keys  to  Cuba;  not  abundant,  bat  com- 
mon at  Key  West.  (Named  for  P.  Gaimard,  the  associate  of  Quoy,  in  the 
study  of  the  auimals  obtained  on  Freycinet's  voyage  of  the  Uranie  and 
the  Phyticienne,  and  on  Dumont  d'Urville's  voyage  of  the  Astrolobe.) 

Mugil  gaimardutHU*,  Dkhmabeht,  Diet.  Class.,  pi.  109,  1831,  Cuba;  no  description;  Poiy,  Abb. 
Lye.  Nat.  Hist.  N.  Y.,  64,  pi.  7,  figs.  1-3, 1875,  Cuba;  drat  description;  Jordam  6  Swain, 
Proc.  U.  8.  Nat.  Mus.,  1884,  267. 

1189.  HUGIL  8ETOSU8,  Gilbert. 

Head  3f  to  3f  in  length ;  depth  4 ;  eye  large,  equaling  or  slightly  exc  ced- 
ing the  length  of  the  snout,  3}  to  4  in  head,  If  in  interorbital  width.  D. 
IV-I,  8;  A.  Ill,  9;  scales  37.  Closely  resembling  Mugil  ko«pe*,  from 
which  it  differs  widely  in  its  muoh  larger  multiserial  seto,  and  the 
longer,  narrower  mouth.  Mandibular  angle  less  than  90  degrees;  length 
of  cleft  of  mouth  but  little  less  than  its  width.  Premaxillary  sets  in 
a  narrow  band,  not  arranged  in  definite  cross  lines  as  in  CkanomufU ;  those 
of  outer  row  very  long  and  numerous,  curved  and  closely  crowded ;  inner 
setiB  much  shorter,  but  arranged  in  several  irregular  series ;  mandibular 
setie  shorter  and  slenderer  but  larger  than  the  premaxillary  set*  of  M. 
curema  ;  in  a  single  series ;  a  narrow  strip  only  of  the  maxillary  is  visible 
in  the  closed  mouth.  Upper  lip  thick.  Preorbital  denticulated.  Adipose 
eyelid  partly  covering  pupil,  but  much  thinner  than  in  curema  and  related 
species,  the  whole  eye  being  visible  through  it  in  alcoholic  specimens; 
adipose  mass  lying  behind  eye  less  developed,  encroaching  but  little  on 
the  opercle.  Suborbital  very  wide,  as  in  Mugil  trichodon.  Scales  moderate, 
20  in  front  of  dorsal,  11  in  an  oblique  series  from  vent  to  base  of  dorsal. 
Accessory  scale  on  each  side  of  spinous  dorsal  usually  longer  than  the 
base  of  the  fin.  Axillary  scale  exceedingly  thin  and  membranous.  Soft 
portions  of  all  the  vertical  fins  scaled  to  tip  ;  basal  portions  of  the  pec- 
torals and  ventrals  also  scaled.  Pectoral  long,  pointed,  slightly  falcate, 
as  long  as  head  behind  front  of  pupil,  reaching  tenth  or  eleventh  scale  on 
sides,  failing  to  reach  front  of  spinous  dorsal  by  about  $  its  own  length. 
Spinous  dorsal  lower  than  soft  dorsal.  Both  soft  dorsal  and  anal  strongly 
falcate,  the  last  rays  much  higher  than  middle  rays,  the  anterior  rays  when 
depressed  nearly  reaching  tips  of  last  rays.  Soft  dorsal  inserted  over  fourth 
or  fifth  ray  of  anal.  Caudal  longer  than  head,  the  lobes  long  and  pointed. 
Plain  grayish  above,  silvery  on  sides  and  below,  without  stripes  or  other 
markings.  Ventrals  unmarked,  the  other  fins  slightly  dusky,  the  caudal 
with  a  distinct  black  margin.  Very  abundant  at  Clarion  Island,  of  the 
Revillagigedo  group,  also  found  at  Mazatlan,  where  the  color  is  much 


inchi*.      Florida   Kt'j'B   (u   IlnzM:   very  abundant   at   Kij  Wm,   bat   mat 
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verse  series,  23  before  the  dorsal.    The  front  part  of  the  upper  lip  is 

extremely  thick  and  conically  produced,  nearly  as  long  as  rest  of  snout; 

low  part  of  eaeh  lip  with  a  hand  of  soft  pavement-like  papillae,  arranged 

in  oblique  series ;  lower  jaw  rather  narrow ;  oleft  of  month  deeper  than 

broad ;  in  some  specimens  the  band  of  papilla)  passes  into  a  series  of  fine 

movable  teeth  anteriorly  on  the  upper  jaw.    Upper  anterior  profile  nearly 

straight,  obliquely  descending ;  interorbital  space  convex,  2  in  head,  and 

scaly  ;  preorbital  area  naked.    Maxillary  entirely  hidden  by  the  preor- 

bital,  which  has  the  extremity  truncated  and  minutely  serrated.    The 

spinous  dorsal  begins  somewhat  nearer  base  of  caudal  than  to  end  of 

snout ;  the  soft  dorsal  and  anal  with  small  soales  between  the  rays,  the 

former  is  higher  than  the  spinous  dorsal,  and  commences  above  the  middle 

of  the  anal  fin  ;  anal  fin  rather  higher  than  long,  as  high  as  soft  dorsal ; 

pectoral  \\  in  head ;  caudal  emarginate.    Silvery,  upper  parts  greenish ; 

dark  stripes  of  spots  along  the  series  of  scales.    (Uunther.)    Pacific  Coast 

of  tropical  America;  generally  common  in  rock  pools.    Length  6  inches. 

Known  from  Mazatlan,  Cordova,  and  Panama,    (jnroboacideui,  having  a 

proboscis.) 

Mugil  proboicideut,  GCnther,  Cat.,  m,  459, 1861,  Island  of  Cordova,  west  coast  of  Cen- 
tral America.     (Coll.  G.  U.  Skinner  and  Captain  Dow.) 
Chxnomuyil prob<#cid*u$,  Jordan  A  Swain,  Proc.  U.  S.  Nat.  Mm.,  1884,  272. 

366.  QUERIMANA,  Jordan  &  Gilbert. 

Querimana,  Jordan  A  Gilbert,  Proc.  U.  8.  Nat  Mai.,  1882,  688,  (harmgus). 

This  genus  inolndes  little  mullets,  with  but  2  spines  in  the  anal  fin 
and  with  the  teeth  in  the  jaws  less  ciliiform  than  in  Mugil.  Adipose  eye- 
lid wanting;  preorbital  serrate.  The  species  are  all  American,  of  small 
size,  and  some  of  them  swim  in  great  schools  at  the  surface.  Querimana  is 
close  to  the  Australian  genus  Myxus,  but  Myxus  has  3  anal  spines.  (Quer- 
iman,  a  Portuguese  name  of  Mugil  curema.) 

a.  Teeth  In  lower  Jaw  obsolete;  species  of  email  dee. 

6.  Scales  small,  38  in  a  longitudinal  series;  dorsal  fln  IV-I,  8;  anal  II,  9  or  10. 

HARKNOl'S,  1192. 
M>.  Scales  large,  28  or  29  in  a  longitudinal  series;  dorsal  fln  IV-I,  8;  anal  II,  7  or  8. 

OYRAN8,  1193. 

1192.  QUERIMANA  HABENGUS  (OUnther). 
(El  Vkrdb.) 

Head  3±;  depth  3*  to  4.  Dorsal  IV-I,  8;  anal  II,  10;  scales  38.  Head 
and  body  compressed ;  cleft  of  mouth  broader  than  deep,  not  reaching 

reaching  fourteenth  scale  of  lateral  line.  Spinous  dorsal  commences  midway  between  snout  and 
base  of  caudal,  or  above  the  sixteenth  scale  of  lateral  line;  soft  dorsal  begins  aboTe  the  twenty- 
sixth  scale,  or  above  the  third  soft  anal  ray.  Soft  dorsal  not  caly,  much  higher  than  lone,  as 
high  as  anal,  which  is  longer  than  the  dorsal.  Body  with  about  11  brownish-black  longitudinal 
streaks  produced  by  a  series  of  spots,  one  always  belonging  to  the  cuticular  fold  covering  base 
of  scale.  (GUnther.)  One  specimen  from  unknown  locality,  supposed  to  be  from  St.  Vincent. 
Whether  of  the  Cape  Verde  Islands  or  of  the  West  Iudies  is  unknown,  (nigcr,  black;  Arigattu, 
streaked.) 

Mugil  nigro-drujatuM,  GCmthir,  Cat.,  m,  467, 1861,  supposed  to  be  from  8t.  Vincent. 
F.  A.  N. 58 
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a.  Interorbital  space  flat,   narrow,  4  in  head;  bead  3%;  depth  4%  to  4%;  lips  thin;  scales 
40  to  42-13.  pkbcoidu,  1194. 

aa.  Interorbital  space  con  rex,  broad,  2*.j  to  3  in  head. 

b.  Lips  thin;  body  rather  deep;  maxillary  to  front  of  eye.  mohticola,  1196. 

66.  Lips  thick. 

c.  Maxillary  short,  barely  reaching  front  of  eye,  4  in  head;  eye  6  in  head;  head  4}£ 

in  length.  nasutus,  1196. 

cc.  Maxillary  long,  reaching  posterior  margin  of  pupil,  2%  in  head;  eye  rery  small, 

6%  in  head;  head  3%  in  length.  miceops,  1197. 

Subgenus  DAJAUS,  Cuvier  ft  Valenciennes. 
1194.  AG0X08T0HUS  PEBC0IDK8,  GUnther. 

Head  3|;  depth  3f.  Dorsal  IV-I,  8;  anal  III,  9;  scales  40  to  42-13. 
Villiform  teeth  in  the  jaws  and  on  the  vomer  and  palatines ;  upper  lip 
thin ;  maxillary  reaching  beyond  front  of  eye ;  interorbital  space  flat, 
its  width  4  in  head,  rather  greater  than  diameter  of  orbit,  which  eqnals 
length  of  snout.  Origin  of  spinous  dorsal  midway  between  snout  and 
base  of  caudal ;  length  of  anterior  spine  more  than  half  that  of  head. 
Soft  dorsal  as  high  as  the  spinous ;  caudal  deeply  emarginate ;  anal  fin 
higher  than  soft  dorsal ;  pectoral  as  long  as  head  without  snout ;  ventrals 
somewhat  shorter  than  the  pectoral  fins.  Nearly  uniform  greenish  (in 
spirits);  blackish  blotches  between  the  dorsal  spines.  (Gunther.) 
Fresh  waters  of  San  Domingo  and  probably  of  other  islands,  (perooides, 
nepKoeidfc,  like  a  perch.) 
Agonodowa  jwrcoufea,  GPnthsb,  Cat.,  in,  464, 1801,  San  Domingo. 

1196.  AGOX08TOMU8  HONTICOLA  (Bancroft). 

Depth  41  to  4}  in  total  length  (about  3}  without  caudal).  Dorsal  IV- 
I,  8;  anal  III,  9;  scales  40  to  42, 12  in  transverse  series.  Small  teeth  in 
jaws  and  on  the  vomer  and  palatrnes.  Upper  lip  thin ;  maxillary  reach- 
ing eye;  interorbital  space  convex.  Spinous  dorsal  somewhat  nearer 
snout  than  base  of  caudal.  (Gunther.)  Fresh  waters  of  the  West  Indies 
and  eastern  Mexico,  Vera  Cruz,  etc.     (monticola,  inhabiting  mountains.) 

Muyil  montkola,  Bancroft,  in  Griffith's  Edition  Curler's  Animal  Kingdom,  Fishes,  367,  plate 

3fi,  1K36. 
Mugil  trrHilu*,  Gomk,  Nat.  Sojourn  Jamaica,  84, 1861,  Jamaica. 
Agtmottoma  monticola,  GGirrurK,  Cat.,  in,  464,  1801. 

1196.  AUON08TOM18  XA8UTT8,  GUnther. 
(Tbucha.) 

Head  4£;  depth  4£ ;  eye  U  in  snout  or  5  in  head.  Dorsal  IV-I,  8;  anal 
III,  9;  Bcales  42-12  in  transverse  series,  19  scales  before  the  dorsal. 
Body  moderately  compressed,  rather  thick  behind  the  head  ;  upper  ante- 
rior profile  slightly  convex  above  the  opercles.  Snout  obtusely  conic. 
Preorbital  not  toothed.  Rather  narrow  bands  of  villiform  teeth  in  the 
jaws,  on  the  vomer,  and  on  the  palatines.  Upper  lip  thick ;  mouth 
oblique,  of  moderate  width,  maxillary  reaching  eye,  entirely  hidden 


368.  JOTURUS,  I'wy. 
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^  little  lateral  cleft  ;  lower  lip  very  thick,  its  edge  forming  a  soft  sharp- 
X  edged  fold,  its  outline  very  obtuse.  Teeth  coarse,  blunt  incisors,  with 
c-  serrated  edges,  arranged  in  broad  patches  on  jaws  and  vomer;  two 
patches  of  lower  jaw  not  cou fluent.  No  adipose  eyelid.  First  dorsal 
with  four  spines ;  anal  with  three;  scales  large.  One  species,  living  at 
the  foot  of  waterfalls  in  tropical  America.  (Joturo,  the  Spanish  name  of 
Joturus pichardi  at  Havana.) 

1198.  JOTUBCS  PICHARDI,  Poey. 

(JoTuuo;  Bobo.) 

Head  4};  depth  3JJ  ;  eye  0  in  head,  3  in  interorbital  width;  snoot  2f. 
D.  IV-I,  9  ;  A.  Ill,  9;  scales  42  to  45-13  or  14;  vertebra*  11+  13.  Body 
robust,  a  little  compressed  behind.  Head  heavy,  little  compressed,  gib- 
bous above  and  anteriorly.  Snout  thick,  broad,  protruding,  blunt  and 
tumid  at  tip,  considerably  overhanging  the  small  inferior  mouth,  and 
entirely  below  the  level  of  the  eye.  Maxillary  reaching  nearly  to  poste- 
rior margin  of  eye,  2$  in  head,  hidden  entirely  beneath  the  preorbital. 
Mouth  broad,  but  without  much  lateral  cleft;  lower  jaw  included. 
Upper  lip  thick,  slipping  beneath  the  snout.  Lower  lip  very  thick,  its 
anterior  edge  forming  a  soft  sharp-edged  fold ;  outline  of  the  lip  very 
obtuse.  Teeth  rather  strong,  coarse,  bluntly  conical,  forming  a  large 
ovate  patch  on  each  side  of  lower  jaw,  the  two  patches  not  confluent;  a 
similar  but  smaller  patch  on  the  vomer ;  no  teeth  on  the  palatines ;  upper 
jaw  with  a  band  of  similar  but  rather  smaller  teeth.  Nostrils  roundish, 
close  together,  in  front  of  the  small  round  eye,  which  is  nearer  angle  of 
mouth  than  level  of  top  of  bead.  Interorbital  space  very  broad,  trans- 
versely convex.  No  adipose  eyelid.  Neither  lip  with  cirri  or  papilla*. 
Scales  of  head  each  with  many  smaller  ones  at  base;  accessory  scales  on 
body  largely  developed.  All  the  fins,  including  spinous  dorsal,  covered 
with  small  scales,  (rill  membranes  largely  united,  free  from  the  isthmus. 
Dorsal  spines  compressed  and  curved,  becoming  rapidly  shorter  from  the 
first,  which  is  about  two-thirds  length  of  head.  Second  dorsal  and  anal 
with  their  free  margins  concave,  the  anal  somewhat  falcate,  its  longest 
ray  lj  in  head.  Caudal  forked,  as  long  as  head.  Pectoral  as  long  as 
head,  reaching  middle  of  first  dorsal.  Color  dull  olivaceous,  without 
distinct  markings;  paler  below.  Length  2  feet.  Cuba,  Panama,  Costa 
Rica,  and  Vera  Cruz;  a  robust,  vigorous  fish,  living  in  mountain  tor- 
rents; common  in  Rio  A I  men  dares  near  Havana,  and  known  from  the 
mountain  streams  of  Costa  Rica,  and  from  streams  about  Panama. 
Used  as  a  food-fish  in  Havana.  (Named  for  Don  Esteban  Pichardo, 
"  estimable  auteur  d'un  (  Diccionario  Provincial  de  voces  Cuhanos.'") 

Jotum§  pickanli,  Poey,  McmoriiH,  it,  203,  1801,  Cascades  throughout  Cuba;  Jordan,  Proc. 

U.  S.  Nat.  Mm?.,  ls*o,  :;/i. 
Agontftioma  yloltuTjf*,  GCntiikr,  Ann.  Mug.  Nat.  Hist.,  (4)  xiv,  .170,  1874,  Myzantla,  Vera  Crux. 
Jotunu atipei,  Jordan  &  (Jilukut,  Pro*-.  I*.  S.  Nat.  Mua.,  1882, 373,  Rio  Bayano  near  Panama. 

(Type,  No.  31010.    Coll.  Captain  Dow.) 


822  Bulletin  47,  United  States  National  Museum. 


Family  CVIII.    SPHYR.ENID.ffi. 

(The  Barracudas.) 

Body  elongate,  subterete,  covered  with  small  cycloid  scales.  Head  very 
long,  pointed,  pike-like,  scaly  above  and  on  sides.  Month  horizontal, 
large.  Jaws  elongate,  the  lower  considerably  projecting ;  upper  jaw  non- 
protractile,  its  border  formed  by  the  premaxillaries,  behind  which  are  the 
broad  maxillaries ;  large,  sharp  teeth  of  unequal  size  on  both  jaws  and 
on  palatines ;  none  on  the  vomer ;  usually  a  very  strong,  sharp  canine 
near  the  tip  of  the  lower  jaw.  Opercular  bones  without  spines  or  serra- 
tures.  Gill  openings  wide,  the  gill  membranes  not  united,  free  from  the 
isthmus ;  gill  rakers  very  short  or  obsolete.  Branchiostegals  7;  gills  4V  a 
slit  behind  the  fourth.  Psendobranchise  well  developed.  Air  bladder  large, 
bifurcate  anteriorly  ;  many  pyloric  cceca.  Lateral  line  well  developed, 
straight.  Pectoral  fins  short,  placed  in  or  below  the  line  of  the  axis  of 
the  body ;  ventrals  1, 5,  abdominal,  in  Advance  of  the  middle  of  the  body; 
first  dorsal  over  ventrals,  of  5  rather  stout  spines ;  second  dorsal  remote 
from  first  dorsal,  similar  to  anal  and  opposite  to  it;  caudal  fin  forked. 
Vertebra)  24.  First  superior  pharyngeal  not  present.  Second,  third,  and 
fourth  separate,  with  teeth.  Lower  pharyngeals  separate.  A  single 
genus  of  about  20  species ;  carnivorous  pike-like  fishes,  often  of  large  size, 
active  and  voracious,  inhabiting  warm  seas,  many  of  them  highly  valued 
as  food.    (Sphyraenida!,  Gunther,  Cat.,  11,  334-341,  1860.) 

369.  SPHYRiENA*  (Artedi)  Bloch  &  Schneider. 

(Barracudas.) 

Sphtfritna  (Artedi)  Bloch  <fc  Schneipkh,  Syst.  Ichth.,  109,  1801,  (sphffrsena). 
Spharina,  Swainson,  Class'n  Fishes,  u,  175,  1839,  (airoptea  =  spkyriena). 

Characters  of  the  genus  included  above,  {otyvpaiva,  the  ancient  name, 
"hammer  fish,"  from  ofvpa,  a  hammer.) 

a.  Scales  large,  75  to  85  in  lateral  line;  origin  of  first  dorsal  behind  root  of  ventrals,  over  last 
third  or  fourth  of  pectorals;  body  compressed;  lower  jaw  with  fleshy  tip;  maxillary  reach- 
ing past  front  of  orbit ;  tooth  large.  picuda,  1199. 
an.  Scales  moderate,  110  to  130  in  lateral  line;  body  subterete  or  compressed. 

h.  Pectorals  reaching  front  of  spinous  dorsal ;  maxillary  reaching  front  of  orbit ,  origin  of 
spinous  dorsal  behind  root  of  ventrals. 
c  Lower  jaw  with  fleshy  tip;  teeth  very  strong;  scales  in  lateral  line  110.     kxsis,  1200. 
cc.  Lower  jaw  without  fleshy  tip;  teeth  strong;  lateral  line  130.      ouachaxcho,  1201. 
hb.  Pectorals  not  reaching  front  of  first  dorsal;  maxillary  not  reaching  front  of  orbit. 

d.  Eye  large:  teeth  small;   interorbital  area  convex;  median  ridge  of  frontal  groove 

not  well  developed.  PICCDILLA,  1202. 

<id.  Eye  small;  toeth  larger;  interorbital  space  flattish;  median  ridge  of  frontal  groove 

prominent.  BomxALS,  1203. 

aaa.  Scales  very  small,  150  to  170  in  lateral  line;  origin  of  spinous  dorsal  well  behind  tip  of 

pectorals,  before  the  vertical  from  root  of  ventrals;  lower  jaw  with  fleshy  tip.     Body 

slender,  subterete. 

*  For  a  detailed  account  of  the  American  species  of  this  genus  sea  Meek  A  Newland,  Proc  Ac 
Nat.  Scl.  Phila.,  1884, 67,  «t  aeq. 
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>\  Body  Jem  slender,  depth  7|,  in  length;  scales  in  lateral  line  160  to  170. 

ARQKNTKA,  1204. 

tr.  Body  very  slender,  depth  9  or  10  in  length;  scales  in  lateral  lino  ISO. 

SPHYRJKNA,  1206. 


1199.  8PHYR£NA  PICFDA,  Bloch  A  Schneider. 
(Grkat  Barracuda;  Picuda;  Becuna.) 

Head  3;  depth  2  in  head ;  eye  rather  small,  about  6  in  head,  equal  to 
width  of  interorbital  area.  D.  V-I,  9:  A.  1,9;  scales  10-75  to  85-10, 
the  cross  series  counted  from  lateral  line  to  front  of  dorsal  and  anal  fins 
respectively.  Body  oblong,  slightly  compressed,  covered  with  large  scales. 
Head  large;  maxillary  large;  nearly  £  length  of  head,  its  posterior  margin 
reaching  past  front  of  orbit.  Lower  jaw  with  fleshy  tip,  bluntly  conical. 
Interorbital  area  concave,  with  a  shallow  median  groove  (as  wide  as  pupil, 
at  posterior  edge  of  orbit),  divided  by  a  ridge  in  front  and  behind.  Supra- 
ocular ridge  bony  and  striate.  Preocular  ridge  present.  Teeth  large ;  pre- 
maxillary  teeth  small,  little  compressed,  irregularly  set,  nearly  uniform 
in  size,  somewhat  thicker  and  shorter  posteriorly ;  premaxillary  with  two 
pairs  of  very  large  compressed  teeth,  their  length  more  than  half  width 
of  pupil;  anterior  ones  directed  downward,  posterior  ones  downward  and 
backward;  teeth  in  lateral  series  of  lower  jaw  small  anteriorly,  increas- 
ing gradually  backward,  when  they  nearly  equal  those  on  palatines;  pal- 
atine teeth  similar  to  those  on  lower  jaw,  arranged  in  reversed  order. 
Distance  from  tip  of  snout  to  front  of  dorsal  2f  in  body ;  second  dorsal 
spine  longest,  U  in  snout ;  second  dorsal  and  anal  equal ;  anal  inserted 
under  first  third  of  soft  dorsal;  caudal  forked,  upper  lobe  the  longer; 
pectorals  reaching  beyond  front  of  dorsal,  2£  in  head ;  origin  of  first  dor- 
sal slightly  behind  the  ventrals ;  cheeks  and  opercles  scaly,  about  12 
rows  of  scales  on  cheeks ;  upper  part  of  head  with  small  embedded  scales. 
Color  silvery,  darker  above  ;  sides  in  young  with  about  10  dark  blotches 
which  break  up  and  disappear  with  age.  Some  inky  spots,  usually  on 
posterior  part  of  body,  are  very  conspicuous  in  both  old  and  young  speci- 
mens. Soft  dorsal,  anal  and  ventral  fins  black,  except  on  margins.  Pec- 
torals plain,  except  upper  part  of  its  margin  ;  which  is  black.  Fins  of 
very  young  specimens  nearly  plain.  West  Indies  and  Brazil,  north  to 
Pensacola,  Charleston,  and  the  Bermudas,  very  common  in  the  tropics. 
The  largest  and  most  voracious  of  the  Barracudas,  reaching  a  length  of  6 
feet ;  valued  as  food ;  sometimes  dangerous  to  bathers,  being  fierce  as  a 
shark.     (Picuda,  the  Spanish  name,  from  the  same  root  as  pike.) 

I'mhla  minor  maritta,  fli«»  Barracudu,  Catesbt,  Firtiea  of  Carolina,  etc.,  pi.  1,  1731,  Bahamas. 
Picuda,  Paura,  Dif.  Pie/an,  Hiat.  Nat.  Cuba,  90,  pi.  3-S,  fig.  2,  1787,  Havana. 
Sphyrayi  *phyrnTiat  var.  piruda,  Bloch  &  Schneikkh,  Syst.  Ichth.,  110,  1801;  after  Parra. 
Sphyrmia  beeuun,  Lac£i>£i>k,  Hi*t.   Nat.   Point*. ,  v,  pi.  9,  fig.  3,  1KOJ,   from  a  drawing  made  by 

Plumikr,  at  Martinique. 
E$»x  barracuda,  Shaw,  Zool.,  v,  10.r»,  18<4;  after  Catesby. 
Bphyrscna picuda,  GVxiur.n,  Cat.,  in,  33fi,  1861;  Jori>an  &  Giliikrt, Synopsis,  412,  1883;  Mrkk  & 

Nbwlamd,  Proc.  Ac.  Nat.  Sci.  I'hila.,1884,C8. 


teeth  •mall,  35-10  in  number;  premaiillary  teeth  present ;  MUriw(lb 
tine  teeth  larger  and  more  compreaeed  than  thoee  on  pre  mm  illary ,  wlaWf 
•el.  ilecri-aaini:  in  length  ifradnallv  ;  teelh  in  lateral  eerie*  of  lowee  ja« 
anal]  anil  i-1»ae)y  net  anteriorly,  larger  and  wide-aet  poatenorl  j .  »a**t 
10  In  nan) tier ;  a  large  rompfeaaed  tooth  at  ay rapbyeia.  Origin  of  im 
doraai  allure  tip  uf  perioral,  slightly  behind  the  TentraU  ;  deal— a 
between  dor-al*  i<\  in  lu«1y  ;  dntauce  from  t>p  of  inonl  to  •pinou  derenl 

acalr  ;  upper  pari  of  head  with  email  emlieddrd  ace  lee.  Color  hgbi  allia. 
yellowi.h  uii  m.l'l  ilnnuil ;  ana)  and  ventral  tip*  of  caudal  raj  •  black  :  tef 
of  head  'lurk  :  dark  punrlulatiouaoii  upper  pari  of  body;  ■pino-u  dtnwtl 
>illi  Mtme  dark  pumtiiUition-.  Weet  Indiea.  north  to  Fnuacla. 
•nd  nreaaiunally  northward  in  the  linlf  Stream  aa  far  aa  Wood*  lleia. 
A  nlender  .[wim,  rather  i-miuuon  in  the   tropica.     Length  t  (•»»      <<;•* 


Head  3(  ;  depth  Jj  in  head  :  eve  large,  about  5  in  head.  It  tinea  inter- 
orhital   ip*o«      D.    V-l,  U,    A.    1.  V:    acalea    110      Bod*   ruber    rotwi. 
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eub terete,  covered  with  scales  of  moderate  size ;  head  rather  large ;  max- 
illary rather  small,  about  2?  in  head,  not  reaching  orbit.  Jaw  with 
fleshy  tip,  blnntly  conical.  Interorbital  area  flattish;  median  groove 
shallow,  divided  by  a  very  indistinct  median  ridge;  supraocular  ridge 
bony,  striate;  preocular  ridge  rather  prominent.  Premaxillary  teeth 
small,  subcorneal ;  dentition  as  in  Sphyrama  borealis  f  but  slightly  weaker ; 
position  of  spinous  dorsal,  in  comparison  with  ventrals,  variable;  dis- 
tance from  tip  of  snout  to  origin  of  spinous  dorsal  about  2jV  in  body ; 
pectorals  not  reaching  spinous  dorsal ;  space  separating  dorsals  about  &i 
in  body;  second  dorsal  equal  to  and  somewhat  in  advance  of  anal; 
cheeks  and  opercles  scaly ;  small  embedded  scales  on  upper  part  of  bead ; 
scales  on  body  moderate,  uniform  in  size.  Color  light  olive,  darker 
above ;  eoft  dorsal,  anal  and  ventral  fins  yellowish ;  spinous  dorsal  and 
pectorals  darker;  upper  parts  of  preopercle  and  opercle  each  with  a 
dark  spot ;  top  of  head  and  tip  of  snout  blackish.  Not  rare.  West 
Indies,  on  the  coasts  of  Cuba,  ranging  southward  to  Bahia.  Length  18 
inches.  S.  picudilla  is  very  closely  allied  to  S.  borealis.  Its  eye  is,  how- 
ever, much  larger  (when  specimens  similar  in  size  are  compared),  and  the 
frontal  groove  is  somewhat  different,    (picudilla,  diminutive  of  picuda.) 

Spkyrxna  picudilla,  Port,  Memoriae,  n,  162,  I860,  Havana  ;  Mkbk  A  Niwlahd,  Proc  Ac.  Nat. 
8ci.  Phlla.,  1884,  72. 

120S.  8PHTRJENA  BOREALIS,  De  Kay. 

(Northern  Barracuda.) 

Head  3 ;  depth  2} ;  eye  rather  small,  about  6  in  head,  scarcely  exceed- 
ing width  of  interorbital  area.  D.  V-9 ;  A.  I,  9 ;  scales  115  to  130. 
Body  rather  slender,  subterete,  covered  with  moderate-sized  scales ;  head 
large;  maxillary  small,  less  than  I  head,  not  reaching  front  of  orbit  by 
i  diameter  of  eye ;  lower  jaw  with  fleshy  tip,  bluntly  conical.  Interor- 
bital area  convex ;  median  groove  very  shallow,  divided  by  a  distinct 
longitudinal  ridge,  especially  well  defined  immediately  before  nostrils; 
supraocular  ridge  striate ;  preocular  ridge  moderate.  Premaxillary  teeth 
small,  about  40  in  number ;  front  of  premaxillary  with  two  pairs  of  large 
teeth  (sometimes  accompanied  by  smaller  ones),  canine-like;  anterior 
smallest,  directed  downward,  posterior  ones  downward  and  backward; 
anterior  palatines  larger  than  premaxillary  teeth,  and  more  compressed 
and  widely  set ;  posterior  ones  small  and  closely  set;  orderof  teeth  on  lower 
jaw  reversed,  but  similar  to  those  on  the  palatines,  and  smaller,  about  10  in 
series ;  large  tooth  near  tip  of  lower  jaw  present.  Origin  of  dorsal  over  or 
slightly  in  advance  of  ventrals,  well  behind  point  of  pectorals;  distance 
between  dorsal  fins  5£  in  length  of  body ;  distance  from  tip  of  snout  to 
spinous  dorsal  2,1,,  in  body  ;  scales  moderate,  somewhat  larger  behind  soft 
dorsal  and  anal ;  cheeks  and  opercles  scaly ;  small  embedded  scales  on 
upper  parts  of  head.  Color  olivaceous,  silvery  below  ;  young  with  dusky 
blotches  across  the  back  and  along  the  lateral  line.  Atlantic  Coast  of 
United  8tates  from  Cape  Cod  to  Cape  Fear,  rather  common  northward ; 
a  small  species  closely  allied  to  Sphyrama  picudilla ;  rarely  used  for  food. 
Length  rarely  more  than  a  foot,    (borealis,  northern.) 


total   length!  eye   K.      D.   V-I.   »;    A.  L  » 

L'l.      I  ||h-m-ii1iiiii  Willi  ■  tingl*   point ;   Im 

■l:ii;t'  ■niMlorly.     Pectoral  13  id  loul  I-**!*. 

I  lit-  vciiirala;  tli«  •pin*  o(  (be  latla-r  *•  mi 
TL»  iiriKtu  »f  (tie  Orel  don*]  u  far  b»fcu*4 
...  nii<l  Kimu'whBt  Wore  the  Torltc*]  fr—  U* 
niiMIe  of  tli<>  leOKlh  of  Ibr  nab,  In*  a*tai 
I  m|  uii'ii  I  In-'.'  dorsal*  ii  eqaal  lo  j  of  lb*  ls<ai 

ji>  i-fiinfilmM  intirwctiOK  tb*  lairnd  Jih- 
ttnl.     t  iiimla  iif  mhiiIiitu  Korop*  nail  w(W 

ii  ;  ir<  ..r«l«!  I'riiiu  llir  llermadiw  1>;  lli.lw^. 


Jordan  and  Eivrmann. — Fishes  of  North  America.        827 


Remotely  allied  to  the  Pcrcesocen  but  showing  also  certain  Percoid  char- 
acters is  the  singular 

Suborder  RHEGNOPTERI. 

Actinosts  of  pectoral  fin  of  3 forms,  2  of  them  normal,  supporting  the 
pectoral  fin,  I  of  them  longitudinal,  without  rays,  and  the  fourth  a  plate 
on  the  coracoid,  supporting  3  to  10  free  and  separate  rays  or  feelers.  Post- 
temporal  and  shoulder  girdle  normal ;  vertebra*  10  -f- 14  =  24 ;  2  separate 
dorsal  fins,  the  first  of  a  few  spines.  Pseudobranchire  concealed  ;  ventrals 
subabdominal,  behind  pectorals.  One  family,  Polynemidcr,  of  uncertain 
origin  and  affinities.     {(>r)jvvu,  to  break  asunder;  nrepdv,  fin.) 


Family  CIX.  POLYNEMIDiE.* 

(Thk  Thkkadfins.) 

Body  oblong,  compressed,  and  covered  with  rather  large,  loosely  inserted, 
ctenoid  scales.  Lateral  line  continuous,  continued  on  the  tail,  usually 
forked,  with  a  branch  on  each  lobe.  Head  entirely  scaly ;  snout  more  or 
less  conical,  projecting  over  the  mouth,  which  is  rather  large,  inferior,  with 
lateral  cleft ;  premaxillary  protractile,  its  basal  process  vertical ;  maxil- 
lary without  supplemental  bone,  extending  much  beyond  the  eye,  which 
is  anterior,  lateral,  rather  large,  with  a  well-developed,  adipose  eyelid. 
Villiform  teeth  on  jaws,  palatines,  and  sometimes  on  vomer.  Pseudo- 
hranchia*  concealed.  Branchiostegals  7.  Gill  membranes  separate  and 
free  from  the  isthmus.  Gills  4,  a  slit  behind  the  fourth.  Two  separate 
dorsals,  somewhat  remote  from  each  other,  the  first  of  8  feeble  but  rather 
high  spines,  the  first  and  last  spines  very  short,  the  third  longest;  the 
second  dorsal  equal  to  first  in  height  but  base  somewhat  longer,  of  soft 
rays  only.  Anal  fin  either  similar  to  or  much  longer  than  soft  dorsal :  caudal 
fin  rather  long,  widely  forked.  Second  dorsal,  anal,  and  caudal  fins  more 
or  loss  covered  with  small  scales ;  the  first  3  or  4  dorsal  spines  winged. 
Ventrals  1, 5,  abdominal,  but  not  far  removed  from  pectorals;  pectoral  fins 
moderate,  placed  low,  in  two  parts,  the  lower  and  anterior  portion  of  sev- 
eral filiform  articulated  appendages,  free  from  each  other,  used  as  organs 
of  touch.  In  the  young  the  dorsal,  caudal,  and  pectoral  fins  are  dusky, 
the  anal  and  ventral  fins  white ;  all  the  fins  grow  darker  with  age,  the 
pectorals  usually  becoming  black,  the  operculum  blackish.  Bones  of  the 
skull  with  a  well-developed  muciferous  system  as  in  Sciirnidfr.  Basis  cranii 
double,  with  muscular  tube;  post-temporal  bifurcate;  hypercoracoid 
with  median  foramen ;  superior  pharyngeal  bones  4.  Pectoral  actinosts 
divided;  2  of  them  normal,  supporting  the  pectoral  fin,  1  longitudinal, 
without  rays,  and  1  a  plate  on  the  coracoid,  supporting  the  pectoral  fila- 
ments. Stomach  crecal,  with  a  few  pyloric  appendages.  Air  bladder 
various,  sometimes  wanting.   Vertebra*  10  -f-  14  =  24.   Genera  4,  Galeoides, 


•  For  a  reriew  of  this  family  me  Kirsch,  Annate  N.  Y.  Ac  Bci.,  v,  April,  1890,  231-236. 


x*MM»BMra»   %/€■••*    »»f  wa — «^ivt    a*>w. 


a.  Anal  fln  mwch  loader  than  tuft  4<«s»l,  of  atonal  an  r*j»; 

lam  •stir*;  frre  Mammta  of  perforata  loagar  thaa  Waff. 
•a.  AaaJ  ftp  sot  much  longer  than  »ift  durml,  «if  nana!  II  or  H  faj*; 
opercaJam  lemlr;  fa*  Alaawnto  of  parto'ata  Muotly 


370.  POLYNEMUS  (Grooow)  U 


f44vn«m,  0«.. wow,  Mu«.  Mitlijot.,  .11,  17M,  d 
fVNfiiorwHi,  Aktim,  *•!■«•  Th*«a«raa,  111,  74,  liftA,  f^in^avM*). 
fbl|r»*Ma,  Li»»  m»,  Sj»l.  N»t .  CI.  x,  1TSM,  317,  (Is  part; 
iVwfOMflw,  <ir»TMIl.  <*«!.,  II,  &II,  ltfll,  (yaMfMhw^ 
/Wyanaiu,  (Sill.  Pror.  A<\  Nat   ft  I.  PhlU  .  171,  IMI,  (l 


Anal  fin  nmch  longer  than  aoft  dorsal,  of  about  3D  raye :  vm 
teeth ;  preopercnltini  entire  ;  free  ri  lament*  of  pectoral*  loeger 
In  other  renpect*  essentially  a*  in  P**tyiUtctytms.  (»**>*?,  m 
thread.) 

IMC  FOLfXHI'N  OTIXOTaBini,  Ummmm. 

I).  VI11-I.  12:  A.  III.  30:  Malw  7-7:i-17.  Anal  fln  mrh  U 
■oft  clornal,  of  alMiut  3U  ray* :  vomer  witbont  teeth ;  preoperrvl 
free  filament*  of  pectoral*  f»  in  number,  longer  than  body 
Ocean :  Wrst  Indie*  to  coa*t  of  Africa:  recorded  ttom  Cab*. 
and  the  Km-r  Niger:  very  rare,  and  for  a  long  time  aakaowi 
tionn:  not  m^'ii  l»y  11*.      ymm/ioiriii*,  from  the  Latin  fapaf— t  fl 


h>ifmrm»;    liftuVia,    Mil*     I    MM.''  ,    '•'.    17.%4,    AnMHCU    OCi 
Muarillli      f   *>  t* 

/VWdsrwtMa.   \ktii-;,  "S-l-  Tl.'«suru*,  111.  71,  17  AM,"  Mmmm  *4 
fw«»MNi  /-*■/•■  ,r>**«  '«•**  •' ".  ?,,"f   N*'  •  l''1-  *•  17>.  117.  America.  aJWr 
i'mt  ,  YA.  'int.  17>     I*  -I       Oirano  America. " 
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Anal  fin  not  much  longer  than  soft  dorsal,  of  about  13  or  14  rays ;  vomer 
with  teeth ;  preoperculum  serrate ;  free  filaments  of  pectorals  mostly 
shorter  than  body.  Teeth  in  villiform  bands  on  both  jaws,  vomer,  pala- 
tines, and  pterygoids.  Preoperole  sharply  serrated  on  its  posterior  mar- 
gin, its  angle  with  a  scaly  flap.  Scales  rather  small,  finely  ctenoid. 
First  dorsal  with  7  or  8  feeble,  rather  high  spines,  the  first  and  last  short. 
Soft  dorsal  and  anal  fins  about  equaling  each  other ;  pectoral  filaments  3 
to  9.  Pyloric  caeca  in  great  number.  Species  numerous,  in  warm  seas. 
(TroAt'f,  many;  6aKrv\oq,  finger.) 

a.  Pectoral  fl laments  6  (rarely  5).  approximans,  1207. 

aa.  Pectoral  filaments  7.  virqixicus,  1208. 

aaa.  Pectoral  fl  lament*  8  or  9. 

b.  Maxillary  less  than  %  length  of  head.     Pectoral  filament*  8.  octonkml'S,  1209 

bo.  Maxillary  more  than  %  length  of  head.    Pectoral  filament*  usually  9. 

OPKRCl'LARIS,  1210. 

1207.  POLYDACTYLY  APPROXIMAN8  (Lay  A  Bennett). 

(Raton.) 

Head  3* ;  depth  3.  D.  VIII-1, 12 ;  A.  Ill,  13  or  14 ;  scales  6-02-10.  Body 
rather  deep,  compressed,  the  back  elevated,  anterior  profile  from  snout  to 
spinous  dorsal  slightly  convex ;  maxillary  2\  in  head ;  snout  7  in  head ; 
eye  large,  less  than  interorbital  space,  5  in  head.  Scales  rather  large. 
Longest  dorsal  spine  lj>  in  head;  caudal  lobes  somewhat  longer  than 
head ;  pectoral  fin  1}  in  head ;  pectoral  filaments  6  (rarely  5)  in  number, 
longer  than  head,  reaching  to  front  of  anal  fin  in  adult.  Color  yellowish 
white,  darker  above ;  pectorals  black  in  adult.  Length  1  foot.  Pacific 
Coast  of  tropical  America,  from  Guaymas  to  Panama ;  a  common  food-fish, 
known  from  Guaymas,  Mazatlan,  Chiapam,  Punta  Arenas,  and  Panama. 
(approximate,  approaching.) 

Polynemu*  approximan$,  Lay  A  Bennett,  Beechey's  Voyage,  Zool.  Fish.,  57,  1849,  Mazatlan; 

GInthrr,  Fish.  Centr.  Amer.,  423, 1869;  Jordan  A  Gilbert,  Proc.  U.  8.  Nat.  Mum.,  1882, 

365,  376;  Jordan,  Cat.  Fish.  N.  Amer.,  66,  1885. 
Pblgnemv*  caltfornienti*,  Thominot,  Bulletin  de  la  Soci6te  Philomathiquo  do  Paris,  Stance  du  27 

Juin,  1886,  California. 
Trichidkm  approximate  Gill,  Proc.  Ac.  Nat.  8c i.  Phila.,  258,  1862. 


1208.  POLYDACTYLY  YIBGINICC8  (Linnscus). 
(Barbudo  ;  Barbu.) 

Head  3* ;  depth  3*.  D.  VIII-I,  9  to  12  ;  A.  Ill,  13  or  14  ;  scales  7-71-10. 
Body  deep,  compressed,  anterior  profile  nearly  straight ;  maxillary  2£  in 
head ;  length  of  snout  5  in  head ;  eye  large,  equal  to  interorbital  space, 
5  in  head.  Scales  moderate.  Longest  dorsal  spine  equal  to  longest  ray 
of  soft  dorsal  and  li  in  head ;  caudal  lobes  about  as  long  as  head ;  pecto- 
ral fin  1^  in  head  ;  pectoral  filaments  7  in  number,  somewhat  longer  than 
head,  reaching  to  front  of  anal  fin,  in  adult.  Color  yellowish  white, 
darker  above ;  scales  on  back  with  dark  punctulations  on  their  margins ; 
the  young  silvery  white.    West  Indies,  north  to  the  Florida  Keys,  the 
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young  very  common  at  Key  West  and  at  Havana ;  the  adult  a  food-fish  of 
some  importance,  (virginicus,  from  Virginia,  but  the  species  does  not 
range  so  far  to  the  northward.) 

Piracoaba,  Mabcosave,  Hist  Nat.  Brasil,  176,  1648,  Brazil. 

Polyncmut  virginicu*,  Lixk^us,  Syst.  Nat.,  Ed.  x,  317, 1758,  America;  Jobdan,  Proc  U.  S.  Nat. 

Mus.,  118, 1884;  Jordan,  Proc.  U.  S.  Nat.  Mus.,  3G,  1886. 
Polydactyly  plumierii,  Lac£p£de,  Hist.  Nat.  Poiss.,  v,  419,  1803,  Martinique,  from  a  drawing 

by  Plum i eh. 
Polynemui plumierii,  GCnthrr,  Cat,  n,  321, 1860;  Jordan  St  Gilbert,  Synopsis,  413, 1883. 
Trichidhn  plumieri,  Gill,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  279, 1861;  Poet,  Synopsis,  387,  1868. 
Pvlyncmus  mango,  Lacepede,  Hist,  des  Poiss.,  v,  413, 417,  418, 1803,  America;  based  on  P.  v*ymi 

cu»,  Linn.kus. 
Potynemus  americamu,  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  m,  393, 1829,  Sam  Domingo 

(Coll.  Ricord);  Martinique  (Coll.  Plee). 
Ptdtfnemua oligodon*  GCnther,  Cat,  n,  322, 1860,  Rio  Janeiro. 

1209.  POLYDACTYLY  OCTONEMU8  (Girard). 

Head  3* ;  depth  3*.    D.  VIII-I,  12  or  13 ;  A.  Ill,  13  to  15 ;  scales  6-70- 
10.    Maxillary  less  than  i  length  of  head ;  pectoral  filaments  8 ;  body 
somewhat  compressed,  elongated,  anterior  profile  nearly  straight,  little 
declined.    Head  mnch  compressed,  gape  oblique;  snout  5  in  head;  eye 
less  than  interorbital  space,  4|  in  head.    Scales  rather  small.    Longest 
dorsal  spine  \\  in  head ;  longest  ray  of  soft  dorsal  If  in  head ;  candal 
lobe  slightly  longer  than  head,  3£  in  body;  pectoral  fins  1}  in  head; 
pectoral  filaments  8,  reaching  to  vent  in  adult  (octofilU),  longer  in  yonng 
(octoncmu8).    Color  light  olivaceous,  tinged  with  dark  punctulations ; 
belly  whitish ;  pectoral  black  in  adult,  pale  in  young.    South  Atlantic 
and  Gulf  Coast  of  the  United  States,  from  New  York  to  the  Rio  Grande  on 
sandy  shores ;  scarce ;  an  adult  specimen  corresponding  to  octofili*  was 
taken  by  Dr.  Gilbert  at  Charleston,  S.  C,  where  it  is  very  rare,  entirely 
unknown  to  the  fishermen.    Along  the  Texas  Coast  the  young  are  more 
common,  these  corresponding  to  the  description  of  octonemus.     Octofili*  is 
probably  the  adult  form  of  Polydactyly  octonemus,  from  which  it  differs 
only  in  having  darker  pectoral  fins  and  shorter  pectoral  filaments,  differ- 
ences which  come  with  age  in  other  species  of  Polydactyly,  and  no  doubt 
in  this  oue  also,     {oktgj,  eight ;  v///xa,  thread.) 

rohjnemvn  octonemu*,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1858,  167,  Brazos  Santiago;  Gal- 
veston; young;  GfNTHKR,  Cat.,  n,  320,  1860;  Goode  A  Bean,  Proc.  U.  S.  Nat.  Mas.,  1879, 
128;  Jordan  &  Gilrf.rt,  Synopsis,  413,  1883. 

Trickulion  oclnfili*,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1861,  280,  New  York;  adult. 

Trichitlion  wlonemu*,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1861,  280. 

Pohjncmu*  octnfili*,  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1882,  690;  Jordan  A  Qilbebt, 
Synopsis,  413,  1883. 

1210.  POLYDACTYLY  OPERCULUMS  (Gill). 

Head  3*;  depth  3|.     D.  VIII-I,  12;  A.   Ill,  13;  scales  8-69  or  75-13. 
Maxillary  more  than  i  length  of  head;  pectoral  filaments  usually  9; 


♦Dr.  GUnther's  description  in  as  follows: 

D.  VIII-1,  13;  A.  II,  15;  scales  7-70-14.  Seven  pectoral  appendages  of  moderate  length. 
Distance  between  root  of  ventral  and  origin  of  anal  less  than  that  between  posterior  nostril  and 
point  of  operculum.  The  villiform  teeth  of  palatine  and  pterygoid  bones  form  a  narrow  band. 
Pectorals  and  top  of  first  domlUack. 
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body  elongate,  compressed,  outline  from  spinous  dorsal  to  snout  slightly 

convex,  and  little  declined.     Head  much  longer  than  high ;  snout  conical, 

7   in    head;  eye  rather  large,  about  5  in  head.    Scales  of  small  6ize. 

Longest  dorsal  spine  \\  in  head;  longest  ray  of  soft  dorsal  1|  in  head; 

caudal  lobes  slightly  longer  than  head;  pectoral  fin  as  long  as  head 

behind  pupil ;  pectoral  filaments  8  or  9,  reaching  near  front  of  anal  fin  in 

adult.    Color  greenisli  brown  above  and  yellowish  green  below.    Pacific 

Coast  of  tropical  America,  generally  common  from  Cape  San  Lucas  to 

Panama,     (opercularis,  from  the  dusky  blotch  on  the  operculum,  found 

also  in  most  other  species.) 

Trichidion  opercular**,  Gill,  Proc.  Ac.  Nat.  8ci.  Phi  la.,  18*i3,  168,  Cape  San  Lucas. 
Pk>htnemu*  mrlaHopoma,  GCnthkk,  Fifth.  Ccntr.  Amer.,  421,  1800,  San  Jose  de  Guatemala. 
IWynrmu*  opercular**,  Stf.indaciinkb,  Ichthyologiflche  Beitrgge,  iv,  9,  1875;  Jordan  k  Gilbert, 
Bull.  U.  S.  Fish  Cooim.,  u,  107,  111,  1882;  Jordan,  Proc.  U.  8.  Nat.  Mus.,  372,  1885. 

Group  AMMODYTOIDEI. 
(The  Sand  Launces.) 

This  group,  consisting  of  the  single  family  Ammodytidw,  is  of  unknown 
relations.  It  has  been  usually  placed  among  the  Ophidioid  forms,  with 
which  it  agrees  in  the  long  dorsal  and  anal  line  destitute  of  spines.  In 
the  character  of  its  mouth  and  gill  structures  it  resembles  the  Jtherinidce 
rather  than  the  Ophidioidei.  The  ventral  fins  are  wanting.  Our  knowl- 
edge of  the  anatomy  of  Ammodytes  is  still  incomplete  and  gives  no 
certain  clue  to  its  relationships.  The  family  is  placed  by  Jordan  <fe  Gil- 
bert between  the  Percesoces  and  the  Scombroidei.  Knowing  no  better 
place  for  it  we  leave  it  next  the  Percesoces. 

Family  CX.  AMMODYTID-E. 

(The  Sand  Launces.) 

Body  elongate,  compressed,  covered  with  small  cycloid  scales.  Head 
long.  Mouth  rather  large,  nearly  horizontal,  the  lower  jaw  considerably 
projecting,  its  symphysis  produced.  No  teeth  in  jaws.  Gill  openings 
very  wide;  gill  membranes  not  united,  free  from  the  isthmus.  Branchi- 
ostegals  6  to  8.  Psendobranchiaj  large,  lamellate.  Gill  rakers  long  and 
slender;  gills  4,  a  slit  behind  the  fourth.  Opercles  well  developed,  with- 
out spines  or  serratures.  Eye  moderate.  Premaxillaries  very  protract- 
ile. Maxillaries  long  and  slender.  Lateral  lino  running  along  side  of 
baok.  Spinous  dorsal  absent;  soft  dorsal  very  long  and  low,  fragile, 
extending  from  behind  the  head  to  near  the  base  of  caudal.  Caudal  fin 
small,  forked.  Anal  similar  to  dorsal,  but  smaller.  Vent  inserted 
behind  middle  of  body.  No  ventral  fins.  Pectoral  fins  inserted  low. 
Lower  pharyngeals  very  small,  separate.  No  air  bladder.  Pyloric  ca*ca 
usually  1.  Genera  3,  Ammodytes,  Hyperoplu*,  and  Bleekeria;  one  genus  in 
India;  species  about  10.  Small  carnivorous  fishes,  swimming  in  large 
schools  near  the  shore  and  burying  themselves  in  the  sand,  along  the 
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coasts  of  northern  regions.  The  relationships  of  this  family,  as  stated 
above,  are  still  obscure.  It  has  been  usually  placed  near  the  Ophidiida, 
but  the  osteology,  so  far  as  examined  by  us,  approaches  more  nearly  to 
the  Atherinidce,  and  there  is  no  obvious  affinity  between  Ammodyte*  and 
Ophidion  or  Ly codes.  {Ophidiidw,  group  Ammodytina,  Gunther,  Cat.,  it, 
384-388, 1862.) 

o.  Body  with  many  transverse,  oblique  folds;  a  longitudinal  fold  of  skin  along  aides  of  belly; 
Tomer  unarmed.  axh obtus,  372. 

372.  AMMODYTES  (Artedi)  Linnaeus. 

(3 AND  LAUNCES.) 

AmmodgU*,  (Artkdi)  Lihnjws,  Syst.  Nat.,  Ed.  x,  1758,  247,  (tobiamu»). 
Argyroimxia*  Gill,  Cat.  Fish.  N.  Am.,  40,  1861,  {rUUUuf). 

Body  elongate,  lanceolate,  the  skin  with  many  transverse  folds  run- 
ning obliquely  downward  and  backward,  the  small  cycloid  scales  mostly 
placed  in  cross  series  between  them.  Lateral  line  concurrent  with  the 
back.  A  fold  of  the  skin  along  each  side  of  the  belly.  Vomer  not  armed 
with  a  bicuspid  tooth.  Color  silvery.  Vertebra  62  or  63.  One  pyloric 
CGBcnm.  Carnivorous  Ashes  inhabiting  sandy  shores  in  cold  regions,  living 
in  large  schools,  burying  themselves  in  the  sand  near  the  tide  mark. 
Valued  as  bait  and  useful  as  food  for  salmon  and  other  larger  fishes. 
The  species  enumerated  below  are  very  closely  related  and  may  all  prove 
to  be  varieties  of  the  European  Ammodytes  tobianus.  (uifpof ,  sand ;  dvvy 
to  dive.) 

a.  Dorsal  fin  with  62  to  67  rays;  anal  rays  30  or  more. 

b.  Dorsal  rays  64  to  67;  anal  33  to  36;  lateral  folds  160;  bead  6%.  dubius,  1211. 

66.  Dorsal  rays  62;  anal  31;  lateral  folds  160  to  182;  head  4%  to  4%;  depth  10  to  12. 

▲LAJCAHUS,  1212. 

aa.  Dorsal  fin  with  64  to  60  rays;  anal  rays  fewer  than  30. 

c.  Dorsal  rays  60;  anal  28;  lateral  folds  126  to  130;  head  4%;  depth  10. 

AHEElCAHttt,  1213. 

cc.  Dorsal  rays  64;  anal  24;  lateral  folds  130  to  150;  head  4%;  depth  9. 

PKRS0XATU8,  1214. 

1211.  AMMODYTES  DFBIU8,  Reinhardt. 

Head  6| ;  depth  equaling  length  of  mandible,  2£  in  length  of  head. 
D.  64  to  67 ;  A.  33  to  36.  Skin  with  about  150  very  distinct  folds.  Dorsal 
fin  inserted  over  posterior  third  of  pectoral.  Greenland ;  occasionally 
southward  to  Cape  Cod.     (Gunther) ;  not  seen  by  us.    (<febt««,  doubtful.) 

Ammodytes  dubiu*,  Reinhardt,  Danek.  Vidensk.  Selsk.  Afhandl.,  132, 1838,  Greenland;  Gtfr- 
tiieb,  Cat.,  iv,  387, 1862;  Jobdan  &  Gilbert,  Synopsis,  416, 1883. 

1212.  AMMODYTES  ALASCANUS,  Cope. 

Head  4}  to  4£ ;  depth  10  to  12 ;  eye  H  in  snout,  5£  in  head ;  lateral  folds 
160  to  182.  D.  62 ;  A.  31.  Dorsal  inserted  above  middle  of  pectoral.  Max- 
illary reaching  front  of  orbit ;  mandible  less  than  depth  of  body.    Length 


*  This  generic  name  Argyrotsrnia  rests  upon  what  seems  to  have  been  a  specimen  of 
americamu  with  a  mutilated  dorsal  fin,  the  first  seven  rays  appearing  as  small  free  spines, 
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6  to  9  inches.  It  is  not  nnlikely  that  this  form  and  Ammodytce  dubius  con- 
stitute one  oircumpolar  species,  from  which  the  closely  allied  forms  tobia- 
nus,  americanus,  and  persona  tun  may  be  separately  descended  in  the  different 
shores  of  the  north  temperate  zone.  North  Pacific  Coast  of  North  Amer- 
ica, Sitka  to  Aleutian  Islands. 

Ammotlytt*  <i/<uca>uu>,  Cope,  Proo.  Am.  Philotj.  Soc.,  1873,  7,  Sitka;  Jordan  &  Gilbert,  Synopsi*, 
415,  1883. 

1218.  AXHODTTES  AMERICAN  US,  Do  Kay. 

(Sand  Lai'nck;  Sand  Eel;  Laxt.) 

Head  4$;  depth  about  10.  D.  60;  A.  28.  Pectoral  fins  much  longer 
than  snout,  reaching  front  of  dorsal.  Lateral  folds  125-130.  Depth  equal 
to  length  of  mandible,  which  is  2}  in  head.  Olivaceous  above,  silvery 
below;  sides  with  a  steel-blue  stripe.  Newfoundland  to  Cape  Hatteras, 
abundant  on  sandy  shores.  Very  close  to  A.  tobianu*  of  Europe,  but  appar- 
ently more  slender  and  with  the  head  longer. 

AmmoihjU*  amerieanu*,  De  Kay,  New  York  Fauna:  Fishes,  317,  1842,  Stratford,  Connecticut; 

Jordan  &  (Jildkbt,  Synoitfi*,  414,  1883. 
Ammodytet  nUtihtA,  De  Kay,  Now  York  Fauna:  Fishes,  318,  pi.  60,  ng.  197,  1842,  New  York; 

apparently  a  mutilated  specimen. 
Arggrottcmia  vittala,  Jordan  A  Gilbert,  Synopsis,  414,  1883. 

1214.  AMMODTTKS  PEBSONATUS,  Girard. 
(Sand  Launce.) 

Head  4$ ;  depth  9 ;  eye  2  in  snout,  6  in  head.  D.  54 ;  A.  24.  Pectoral 
fin  half  length  of  head,  reaching  past  the  front  of  the  dorsal.  Lateral 
folds  130-150.  Length  6  inches.  Clear  hyaline  green;  sides  silvery. 
Sandy  shores  of  the  north  Pacific  from  Alaska  to  Monterey ;  very  abund- 
ant northward,  burying  itself  in  the  sand ;  perhaps  a  variety  of  Ammodytes 
tobianus;  an  excellent  pan  fish,  the  flesh  delicious,    (personntus,  masked.) 

Ammodyte* p<nr*m<tiH$,  Girard,  Proc.  Ac  Nat.  Sci.  Phila.,  1866,  137,  Cape  Flattery;  Jordan  & 
Gilbirt,  Synopsis,  415,  1883. 

Group  BERYCOIDEI. 
(The  Berycoid  Fishes.) 

Body  naked  or  variously  scaly,  the  scales  sometimes  highly  specialized ; 
dorsal  fin  with  few  or  many  spines ;  ventral  fins  thoracic  or  subabdomiual, 
each  with  1  spine,  usually  7  soft  rays,  the  number  of  soft  rays  varying 
from  5  to  10;  in  one  family  (Monoccntridce)  the  spine  greatly  enlarged 
and  the  number  of  rays  reduced ;  head  with  conspicuous  mucous  cavities ; 
air  bladder  in  some  species  retaining  its  duct  through  life,  (a  character 
verified  only  in  Beryjr);  vertebrw  in  species  examined,  24  to  30.  Shoulder 
girdle  and  pharyngeals  normal.  No  suborbital  stay.  A  varied  group, 
allied  to  the  Percoidtri  and  Scombroidei,  but  characterized  as  a  whole  by 
the  retention  of  the  archaic  characters  of  the  persistent  air  duct  and  the 

F.  N.  A. 54 
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inoreased  number  of  ventral  rays.  In  the  deep-sea  forms  the  spinous  dor- 
sal is  scarcely  developed  and  the  scales  are  usually  either  cycloid  or  want- 
ing. In  the  species  of  tropical  shores  the  spinous  armature  of  fins  and 
scales  is  better  developed  than  in  most  of  the  Percomorphous  fishes.  The 
group  is  a  very  old  one  in  geologic  time,  the  allies  of  Beryx  being  among 
the  earliest  spiny-rayed  fishes  known.  All  are  marine  fishes,  inhabiting 
the  tropical  shores  or  the  abysses  of  the  ocean.  The  pertinence  of  the 
Poly  mix  ii  da  and  Mullidw  to  this  group  is  questionable. 

Families  of  BERYCOIDEI. 

a.  Chin  without  barbels;  ventral  rays  I,  5  to  1, 10;  branch Iostegals  7  or  8. 

b.  Dorsal  fln  short,  single,  without  spines;  ventrals  small;  subjugular,  of  1  spine  and  6 
soft  rays;  branch  iostegal  a  7.  Bathyglitpsxbjr,  est. 

W>.  Dorsal  fin  single,  with  2  to  8  slender,  graduated  spines.     Anal  spines  I  to  IT;  bran- 
ch iostegals  7  or  8. 
r.  Ventral  fins  subal>domlnal,  each  with  1  spine  and  6  soft  rays. 

&TKPHAKOBEAYCTDJK,  CXJI. 

or.  Ventral  fins  thoracic,  of  1  spine  and  about  7  soft  rays,  (I,  6  to  I,  10). 

d.  Suborbitals  very  broad,  covering  the  cheeks.  Tbachichthyidjb,  cxm. 

M.  Suborbitals  narrow,  not  covering  the  cheeks.  Bkrtcid.sc,  cxrv. 

bbb.  Dorsal  fin  deeply  notched,  its  anterior  division  with  many  strong  spines;  anal  with  4 
stout  spinos;  the  third  much  enlarged;  bones  of  head  nearly  all  serrate**  or  spin- 
ous; brauch iostegals  8.  Holoczktkidjb,  cxv. 
an.  Chin  with  2  long  barbell*,  attached  just  behind  symphysis  of  lower  jaw;  branch  iostegals  4; 
families  of  uncertain  relationship. 
r.  Ventral  rays  I,  7  or  I,  6.    Dorsal  fin  single,  continuous,  with  6  spines;  anal  spines  3  or 
4.    Scales  moderate,  ctenoid;  body  deep,  compressed;  vertebrae  29. 

POLYMIXIIDJC,  CX VI. 

<e.  Ventral  rays  I,  6;  donsal  fins  2,  well  separated,  both  short,  the  first  of  6  spines;  anal 
Kpines  1  or  2;  scales  large,  slightly  ctenoid;  body  rather  elongate,  the  profile  para- 
bolic ;  vertebra  24.  Ml  LLlPjt,  cxvii. 

Family  CXI.  BATHYCLUPEIDiE. 

A  pneumatic  duct  to  air  bladder;  ventradiform  body,  cycloid  scales, 
straightish  lateral  line,  tlattish  excavated  crown,  long  in  termax  Maries 
extending  as  far  back  as  the  Hupramaxillaries ;  short  postmedian  dorsal 
without  spines ;  long  anal  with  one  spine,  and  small,  subjugular  ventrals 
with  a  spine  and  5  rays  each.  This  family  shares  with  the  Beryooideans 
a  persistent  pneumatic  duct.  (Gill.)  Branch  iostegals  7.  One  genus 
and  two  species,  in  the  deep  seas.  The  genus  Bathyclupea  was  placed  by 
Alcock  among  the  Clupeidcr,  the  thoracic  position  of  the  ventrals  and  the 
shortened  abdominal  region  being  regarded  by  him  as  a  feature  of 
degradation.  The  species  bear,  in  fact, considerable  resemblance  to  Ili*h* 
and  OpisthopUruv.  (Bathyclupeida;,  Gill,  in  Goode  &  Bean,  Ooeanio 
Ichthyology,  190,  1895.) 

373.  BATHYCLUPEA,  Alcock. 

BtUJafclupea,  Alcock,  Ann.  and  Mag.  Nat.  Hist,,  vm,  1891,  130,  (hothptt)- 

Head  and  body  compressed  ;  head  with  large  mucous  cavities  ;    lower 
jaw  prominent.    Small,  viiliform  teeth  on  jaws,  palatines,  and  vomer. 
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Gill  openings  large.  Branch iostegals  7.  Pseudobranchun  present,  large. 
ScaleH  cycloid,  deciduous.  Lateral  line  distiuct,  nearly  straight.  Dorsal 
fin  postniedian,  with  1  or  2  spines  and  8  or  10  rays.  Pectorals  large, 
pointed,  the  upper  rays  the  longest.  Ventrals  subjugular,  small.  Caudal 
furcate.  The  type,  Bathyclupea  hoskyni,  A 1  cock,  was  obtained  from  the 
Andaman  Sea  by  the  Investigator  at  a  depth  of  188  to  220  fathoms.  The 
largest  specimen  known  is  8  inches  in  length.  (/?a0vc,  deep;  Clupea, 
herring.) 

1215.  BATHYCLUPEA  ARtiEXTEA,  Goode  A  Bean. 

Head  3 ;  eye  2j  ;  snout  1$  in  eye,  or  \  in  interorbital  width.  D.  9 ;  A.  30 ; 
V.  6;  scales  35.  Head  and  body  compressed;  the  body  covered  with 
large,  cycloid,  deciduous  scales.  Height  of  body  at  vent  less  than  length 
of  head,  equal  to  distance  from  posterior  margin  of  orbit  to  end  of  lower 
jaw.  Eye  slightly  greater  than  distance  from  its  anterior  margin  to  tip 
of  lower  jaw.  Mouth  subvertical;  length  of  npper  jaw  slightly  exceed- 
ing diameter  of  orbit.  Teeth  in  villiform  bands  on  jaws,  palatines,  and 
vomer.  Dorsal  tin  placed  at  a  distance  from  tip  of  snout  equal  to  twice 
height  of  body  ;  its  first  ray  inserted  in  vertical  from  base  of  seventh 
anal  ray.  Pectoral  slender,  its  upper  rays  the  longest,  extending  consid- 
erably beyond  the  origin  of  the  anal.  Ventrals  small,  fan-shaped,  inserted 
almost  under  the  posterior  margin  of  the  orbit.  Color  yellowish  silvery. 
One  specimen,  13  inches  in  length,  obtained  by  the  Blake  at  station  37, 
off  Neris,  at  a  depth  of  365  fathoms.  (Goode  &  Bean.)  (argentew, 
silvery.) 

Batkjfclupea  argtntea,  Goode  A  Bkan,  Ocoauic  Ichthyology,  l'JO,  tHUfi,  off  Neris. 

Familv  CXII.  STEPHANOBERYCIDvE. 

Body  oblong,  compressed,  with  scales  of  peculiar  form,  circular,  having 
in  the  center  of  each  one  or  two  erect,  conspicuous  lines,  and  in  arrange- 
ment scarcely  imbricated.  Head  large,  thick,  oblong,  cavernous,  with 
short  convex  snout,  and  with  thin  osseous  ridges,  especially  an  inner 
U-shaped  one  on  the  crown,  whose  limbs  diverge  on  each  side  of  the 
nape ;  also  an  outer  sigmoid  ridge  on  each  side  above  the  eyes,  continuous 
with  a  similar  ridge  projecting  from  the  nasal  bone,  the  inner  and  outer 
ridges  being  connected  by  a  cross  ridge  opposite  the  auterior  margin  of 
the  orbit.  Mouth  vcy  wide  and  somewhat  oblique.  Lower  jaw  slender 
and  slightly  projecting.  Maxillaries  large;  premaxillaries  protractile; 
suborbitals  narrow.  Teeth  small,  in  a  single  band  on  the  intermaxilla- 
ries  and  dentaries :  palatine  toothless.  Bones  of  the  head  usually  ser- 
rated. Branch iostegals  7  or  8;  gill  membranes  separate,  3;  gills  4,  a 
slit  behind  the  fourth.  Pseudobranchiie  present.  Gill  rakers  moderate. 
A  single  dorsal.  Dorsal  and  anal  without  spinous  rays.  Ventral  fins 
abdominal,  farther  back  in  the  adult  than  in  the  young,  with  1  spine  and 
5  rays.  (Goode  *V  Bean.)  One  genus,  with  two  species,  found  in  the 
deep  seas.  (Stephanobtrycida'j  Gill,  Standard  Natural  History,  m,  1885, 
182.) 
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374.  STEPHANOBERYX,  Gill. 

Stephanolxnyx,  Gill,  Proc.  U.  S.  Nat.  Mas.,  1883,  258,  (mouse). 

Berycids  with  an  elongated  claviform  contour;  body  covered  with 
cyoloid  scales,  scarcely  imbricated,  and  armed  about  the  center  with  one 
or  two  erect  spines ;  an  oblong  head,  with  a  moderate  convex  snout  and 
with  thin  osseous  ridges,  especially  an  inner  V-shaped  one  on  the  crown, 
whose  limbs  diverge  on  each  side  of  nape,  and  an  outer  sigmoid  one  on 
each  side,  above  the  eyes,  and  continuous  with  one  projecting  from  the 
nasal ;  the  inner  and  outer  ridges  connected  by  a  crossbar  on  a  line  with 
the  anterior  margin  of  the  orbit;  rather  small  eyes,  in  the  anterior  half 
of  the  head,  and  the  teeth  small,  acute,  and  in  a  band  on  the  premaxilla- 
ries  and  dentaries  (palate  toothless),  and  with  ventrals  having  1  spine 
and  5  rays.     Deep  sea.     (orifyavoS)  crown  ;  Beryx.) 

a.  Dorsal  and  anal  each  with  13  or  14  rays.  monjk,  1216 

aa.  Dorsal  aud  anal  each  with  11  rays.  oilui,  1217 

1216.  STEPHANOBERYX  HONJE,  GUI. 

Head  3;  depth  3*.  D.  14;  A.  13  or  14;  P.  10;  V.  1,5.  Eye  4*  in  head  and 
nearly  equal  to  snout;  upper  jaw  slightly  longer  than  postorbital  part  of 
head.  Gill  rakers  long  and  slender,  about  25  below  the  angle;  distance 
of  anal  origin  from  end  of  head  equal  to  f  length  of  head ;  ventrals  orig- 
inating under  middle  of  pectorals.  Color  brownish.  One  specimen,  2 
inches  long,  obtained  by  the  Albatross  from  station  2077,  at  a  depth  of 
1,255  fathoms.    (Goode  &  Bean.)    (Named  for  Mona  Gill,  niece  of  Dr.  Gill.) 

Strphanoberttr  «to»i/r,  Gill,  Proc.  U.  S.  Nat.  Mus.,  1883,  268,  Gulf  Stream.     (Type,  No.  33446. 
Coll.  Albatrotw.)    Goode  &  Bean,  Oceanic  Icbth.,  186. 

1217.  STEPHANOBERYX  GILLII,  Goode  &  Bean. 

Head  3;  depth  3* ;  eye  4 ;  snout  4.  D.  11;  A.  11;  P.  13;  V.  I,  5;  B.  7; 
scales  il-33-7.  Upper  jaw  as  long  as  poetorbital  part  of  head ;  gill  rakers 
long  and  slender,  about  15  below  the  angle  on  first  arch.  Origin  of  ven- 
trals behind  end  of  pectorals ;  distance  of  anal  origin  from  end  of  head 
fully  equals  length  of  head.  Color  in  spirits  pale,  the  back  in  front  of 
dorsal  showing  traces  of  rose.  Length  4f  to  6  inches.  Gulf  Stream,  at 
different  stations  in  about  1,200  fathoms.  (Goode  &  Bean.)  (Named  for 
Theodore  Gill.) 

Stepkanoberyx  gillii,  Goode  &  Bean,  Oceanic  Ichthyology,  187,  fig.  206, 1895,  Gulf  Stream.  (Type, 
No.  33555.     Coll.  Albatross.) 

Family  CXIII.  TRACHICHTHYID^. 

Body  ovate,  deep,  much  compressed,  with  small  ctenoid  scales.  Abdo- 
men protected  by  a  dermal  scute  which  forms  a  serrated  edge.  Head 
large,  deeper  than  long  ;  superficial  bones  excavated  and  with  conspicuous 
muciferous  cavities.  Mouth  very  wide,  oblique;  villiform  teeth  in  jaws 
and  sometimes  on  vomer.  Suborbitals  very  broad,  covering  the  cheeks. 
Branchiosteg&ls  H.    GUI  openings  very  wide,  the  gill  lamina*  very  short. 
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One  dorsal  fin,  short,  with  a  few  spines  in  front.   Ventral  rays  I,  6.   Deep- 
sea  fishes,  allied  to  the  Berycidw,  2  genera  and  10  species  known.   ( Trachich- 
thyiddj  Goode  &  Bean,  Oceanic  Ichthyology,  187, 1895.) 
a.  Vomer  tooth  Ion ;  opercle  entire  ;  anal  spines  3.  Hoflobtktiius,  376. 

375.  HOPLOSTETHUS,  Cuvier  dr.  Valenciennes. 

TIvplodrthH*,  CrviF.R  A  Valenciennes,  Ilist.  Nat.  Pole*.,  it,  469,  1829,  (metlitnrcmenA). 

Body  short  and  deep,  much  compressed.  Head  short,  compressed,  very 
blunt  anteriorly,  deeper  than  long,  with  very  conspicuous  raucous  cavi- 
ties. Eye  very  large.  Mouth  very  oblique,  the  jaws  equal  when  the 
mouth  is  closed.  Maxillary  long,  broad  behind,  with  a  distinct  supple- 
mental bone,  which  reaches  the  posterior  border  of  the  eye.  Teeth  very 
fine,  villiform,  on  jaws  and  palatines,  none  on  the  vomer.  Suborbital 
with  radiating  ridges  and  a  few  spines;  a  vertical  ridge  on  the  front  of 
the  opercle.  Opercle  little  developed,  its  spine  small  or  obsolete ;  a  strong 
spine  at  the  angle  of  the  preopercle;  the  long  vertical  limb  of  the  pre- 
opercle  finely  serrated.  Gill  membranes  separate,  free  from  the  isthmus. 
Branchiostegals  8.  Scales  moderate  or  small,  ctenoid  ;  lateral  line  pres- 
ent, its  scales  enlarged ;  abdomen  with  a  series  of  bony  plates,  each  end- 
ing in  a  retrose  spine.  Dorsal  fin  continuous,  short,  the  spines  graduated, 
6  in  number;  anal  with  3  graduated  spines;  caudal  forked,  its  rudimen- 
tary rays  spinous ;  pectorals  low,  rather  long ;  ventrahs  1, 6,  rather  ehort. 
Air  bladder  simple.  Pyloric  circa  numerous.  Vertebnp  11  -f  15.  Deep- 
sea  fishes.    Red  in  color.    (ottAov,  armor;  orrjOof,  breast.) 

1218.  HOPLOSTETHrS  MEDITEBBANETJB,  Cnrier  A  Valenciennee. 

Head  2\  ;  depth  If  ;  eye  very  large,  much  longer  than  snout,  about  3. 
D.  VI,  12  to  15;  A.  111,8  to  11;  scales  28  to  31.  Abdominal  senw  9  to  13 
in  number.  Body  above  with  very  small  roughish  scales ;  sides  nearly 
or  quite  naked  (in  the  young  example  seen),  scaly  in  the  adult.  Pec- 
torals reaching  first  soft  ray  of  anal;  ventrals  to  vent;  fins  rather  low. 
Silvery,  rosy  in  life;  fins  scarlet;  peritoneum  and  inside  of  mouth  black. 
Coasts  of  southern  Europe,  in  deep  water ;  numerous  specimens  taken  in 
the  Gulf  Stream  by  the  Albatrotm  and  Fish  Hawk  in  about  200  fathoms. 
Also  found  in  Japan,  if  //.  japonicun  is  the  same  species,  as  Dr.  Guuther 
has  supposed. 

IhtyliwUthu*  mpilUrrrmuH*,  Cutikr  A  Valknoiennes,  Hist.  Nat.  Poiw».,  it,  499,  1829,  Mediter- 
ranean Sea  ;  Gf  ntiier,  ('at.,  i.  9,  185*> ;  Jordan  A  Gilbert,  Synopsis,  4A8, 1883;  Goods  A 
Bean,  Ocoank-  Ichthyology,  181,  1m<*5. 

TYackirhthyt  prrtitunt*,  Lowe,  Proc.  Zoiil.  Soc.  Lond.,  1839,  77,  Madeira. 

t  Ihtpltmtetkits  jtiponirmt,  IIilokndorp,  Sitz.  Ges.  Naturforschende  Freundf,  Berlin,  78,  1K79, 
Japan  ;  apparently  a  variety  or  speck*  with  slightly  smoother  scales. 

Family  CXIV.  BERYCIDjE. 

(Tiik  Bkkycoids.) 

Body  oblong  or  ovate,  compressed,  covered  with  ctenoid  or  cycloid, 
foliate  or  granular  scales.    Head  with  large  muciferous  cavities,  covered 
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by  thin  skin.  Eye  lateral,  usually  large.  Mouth  wide,  oblique.  Pie- 
maxillaries  protractile;  maxillary  rather  large,  usually  with  a  supple- 
mental bone.  Suborbitals  narrow,  not  sheathing  the  cheeks.  Bands  of 
villiform  teeth  on  jaws,  and  usually  on  vomer  and  palatines ;  canines 
sometimes  present.    Opercular  bones  usually  spinous.    Branch iostegals 

7  or  8.  Gill  membranes  separate,  free  from  the  isthmus.  Gills  4,  a  slit 
behind  the  fourth.  Pseudobranchi®  present.  Gill  rakers  moderate. 
Cheeks  and  opercles  scaly.     No  barbels.    Dorsal  fin  continuous,  with  2  to 

8  weak  spines ;  anal  with  2  to  4  spines ;  ventral  fins  thoracic,  mostly  I, 
7,  the  number  of  rays  usually  greater  than  1, 5;  caudal  fin  usually  forked. 
Pyloric  cccca  numerous.  Genera  6  or  8  ;  species  about  40.  Fishes  mostly 
of  the  deep  seas ;  the  general  color  red  or  black.  This  group  is  an  ancient 
type,  a  great  number  of  extinct  species  being  now  known.  (Berycida, 
Giinther,  Cat.,  I,  8-50,  1859,  exclusive  of  certain  genera.)" 

AnoplooastbikjE  : 
a.  Scales  small,  granular  or  leaf-like;  teeth  unequal;  palatines  toothless;  mouth  Tery  wide 
and  oblique. 

b.  Scales  leaf-like,  pedunculated  ;  teeth  Yilliform,  with  two  pairs  of  long  fang-like  teeth 

above,  and  three  below.  Caulolkpis,  376. 

bb.  Scales  reduced  to  minute  asperities;   teeth  yilliform,  some  of  those  in  the  lower  jaw 
enlarged.  Anoplouabtsb,  377. 

Mklamphain/k  : 
cm.  Scales  cycloid  ;  teeth  villiform,  none  on  palatines;  head  large  and  thick. 

c.  Teeth  small,  cardiform;  lower  jaw  projecting;  scales  thin  ;  body  short,  compressed. 

POHOMITKA,  378. 

cc.  Teeth  in  villiform  bandH  ;  sea  lex  large  ;  spinous  dorsal  short. 

d.  Anal  inserted  under  laat  rays  ot  dorsal  ;  anal  with  one  Bpine  ;  dorsal  with  three. 

PlXCTROMUS,  379. 

Bfrycinjk  : 
nun.  Scales  ctenoid  ;  teeth  villiform  on  jaw*,  palatines,  and  vomer. 

e.  Muzzle  short ;  chin  projecting  ;   preopercle  spineless  ;   opercles  serrated  ;  anal  rays  TV, 
26  to  30  ;  ventral*,  I,  10.  Bsbyx,  380. 

376.  CAULOLEPIS,*  Gill. 

CaxdoUpi*,  Gill,   Forest  and  Stream,   xxi,  August  30,  1883,  and  in  Proc.   U.  8.  Nat.  Mas.,  n, 

1884,  '258,  (hmgidnit). 

Contour  laterally  oval  or  broad  pyriform,  the  body  compressed,  covered 
with  email,  pedunculated,  leaf-like  scales;   forehead  abruptly  declivous; 


•Dr.  Gill  (in  Goodo  A  Betin,  Oceanic  Ichthyology),  adds  tho  following  details  : 

Body  compressed,  pyriform,  highest  in  fr^nt,  and  with  the  dorsal  and  inferior  outlines  con- 
verging to  caudal  ]>eduncle,  which  in  moderately  long  and  slender.  Scales  small  and  not  or 
scarcely  imbricated,  upraised  by  peduncle*,  and  with  the  surface  extended  and  dentate  behind. 
Lateral  line  distinct  and  developed  as  a  gro  >ve  running  parallel  with  the  back  and  continuous 
to  the  base  of  the  caudal  fin.  11  cud  higher  than  long,  with  the  cranial  portion  very  declivous, 
and  with  the  suspensorial  portion  obliquely  extended  downward  and  backward ;  the  cranium 
above  with  three  naked  membranous  urea*,  an  anterior  pair  pointed  forward  and  diverging  to 
receive  the  ascending  process  of  tho  intennaxillariesaud  a  median  hastiform  ono  behind;  also  with 
a  naked  horseshoe-sdiaped  area  around  the  nape,  the  naked  spaces  !>eing  separated  by  the  bony 
bars  limiting  the  large  muciferous  cavities;  suborbital  bones  enlarged,  sculptured,  and  with 
small,  erect  spines;  the  first  with  three  radiating  bars;  the  second  largest,  sending  four 
depending  processes,  three  forward  or  downward,  and  another  articulating  with  the  preoper- 
culum  above  its  angle;  the  postorbital  expanding  distally  and  aiticulating  with  the  preopercufum 
above ;  the  interspaces  covered  by  a  teu*o  skin  with  the  extension  of  the  scales  embedded  in  it 

Preoperculum  anguVated  downward  and  backward,  spinigerous  at  the  angle  and  with  uo  hori- 
zontal linos;  opercular  ayp&ratva  m\u&  t«taa&«&\  W<*  ovvrcwUun.  extended  downward,  with 
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eyes  small ;  a  pair  of  very  long,  pointed  teeth  in  front  of  upper  jaw,  clos- 
ing in  front  of  lower ;  a  similar  pair  of  still  longer  pointed  teeth  in  the 
lower,  received  in  foveas  of  the  palate;  on  the  sides  of  each  jaw  two 
long  teeth  terminating  in  bulbous  tips ;  a  row  of  minute  teeth  on  the 
posterior  half  of  the  supramaxillaries ;  palate  toothless.  One  species. 
(*ai»?.of ,  stem ;  Xeiric,  scale.) 

IS  19.  CAULOLEPIS  LONGIDENS,  Gill. 

D.  II,  17;  A.  II,  8;  C.  x-19-x;  P.  I,  14;  V.  I,  7.  Head  2J;  depth  of 
body  £  its  length  inclusive  of  caudal;  upper  jaw  from  symphysis  to  end 
of  maxillary  contained  3|  times  in  total  length.  Orbit  4  times  in  length 
of  head.  Front  teeth  of  upper  jaw  considerably  longer  than  eye ;  those 
of  the  lower  nearly  twice  as  long.  Scales  very  peculiar,  foliaoeous  and 
pedunculate.  Color  uniform  black.  One  specimen  from  Gulf  Stream. 
(Goode  &  Bean.)     {lonyus,  long;  dens,  tooth.) 

OanhA<q>i*  l<mguien$i  Gii.i.,  Proc.  U.  S.  Nat.  Mas.,  18S3,  258,  Atlantic  Ocean,  latitude  39°  a/, 
longitude  69°  56'  ao",  in  1,340  fathoms.  (Type,  No.  33270.  Coll.  A  lb*  trow);  Goods  St 
IIkan.  Oceanic  Ichthyology,  186,  fig.  204,  1895. 

377.  ANOPLOGASTER,  Gunther. 

Auoplogaxter,  Gf  nthkr,  Cat.  Fish.  Brit  Mus.,  1,  12,  1859,  (contutw). 

Body  compressed,  deep,  with  the  scales  reduced  to  minute  asperities. 
Head  large,  with  thin  bones  and  wide  muciferous  cavities.  Cleft  of 
mouth  wide  and  oblique;  chin  prominent.  Muzzle  short,  rounded,  not 
protruding.  Teeth  in  villi  form  bands  in  the  jaws,  with  several  larger 
teeth  in  the  lower  jaw ;  palatine  toothless.  Eye  large.  Preoperculum 
entire.  Suprascapula  and  angle  of  preoperculum  armed  with  a  spine. 
Dorsal  without  spines  and  with  about  17  rays.  Anal  with  9  or  10  rays. 
Ventral  with  1  spine  and  6  rays.  Air  bladder  small,  pyriform.  Branchios- 
tegals  8.     Gill  openings  very  wide.     (uvokIos,  unarmed;  yaarf/p,  belly.) 


numerous  stria*  and  ridge*  and  with  three  more  diverging  ridges  extended  backward  or  down- 
ward into  spiniform  angle**,  one  horizontal  and  the  others  oblique,  leaving  emarginated  inter- 
sjMces  between  ;  the  iuteropercula  and  subopercula  small,  the  latter  with  several  strias  pointed 
backward. 

Eye  moderately  developed,  near  the  anterior  profile.  Upper  jaw  not  protractile,  with  the 
premaxillaries  extend*  d  far  ttarkward  and  the  supramaxillaries  lying  behind  and  above,  and 
with  wide  oval  extremities  furnished  with  radiatiug  ridges  or  stria*. 

lA>wer  jaw  quite  deep,  with  an  upper  aud  lower  portion  longitudinally  striated  and  an  inter- 
mediate region  provided  with  a  naked  skin,  aud  with  its  angle  emitting  a  spiuo  backward ; 
chin  flattened  backward  to  a  median  inferior  point;  teeth  enlarged  and  few,  in  a  single  row  in 
each  jaw.  (1)  In  the  upper  a  pair  nligbtly  curved  and  regularly  poiuted,  closing  in  front  of 
lower  jaw,  and  on  each  *idc  two  at  intervals,  behind  much  smaller  and  with  swollen  blunt  tips. 
(2)  In  the  lower  jaw  a  pair  near  the  symphysis  more  separated  than  those  of  the  upper  and 
fitting  into  fovea?  of  the  j>alate  on  each  Hide;  two  smaller  teeth  nearly  straight  and  with  glob- 
ular jvointa,  the  first  intermediate  between  the  first  and  second  of  tho  up|ier,  and  the  second 
behind  tho  second  lateral  tooth  of  the  upjter  jaw  ;  palate  and  tongue  edentulous.  (3)  A  row  of 
very  small  teeth  around  the  posterior  half  of  the  supramaxillary. 

Dorsal  single,  commencing  above  the  upper  axil  of  the  pectoral,  with  2  spines  and  17  bifur- 
cate rays,  the  last  of  which  is  double;  anal  short,  mostly  behind  the  dorsal,  with  2 spines,  the 
first  very  short,  and  8  !>i furcate  rays,  the  last  doable;  caudal  deeply  emarginated,  but  with 
rounded  lobes;  pectorals  obliquely  inserted,  of  moderate  sixe,  with  1  simple  and  about  14 
branched  rays ;  ventral  linn  suhabdominal  or  decid3dly  behiud  the  pectorals,  with  1  spine  and 
6  branched  rays.    Branchial  apertures  deeply  cleft ;  branchiostegal  rays  8. 
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1220.  ANOPLOti ASTER  COBNUTUS  (Cuvier  k  Valenciennes). 

Head  2f ;  depth  about  If;  eye  about  3.  D.  17;  A.  9  or  10;  P.  16;  V. 
7.  Interorbital  width  nearly  half  that  of  head ;  suborbital  arch  with 
7  cavities ;  bony  ridges  of  head  ending  in  several  blunt  points  ;  ventrals 
midway  between  tip  of  snout  and  base  of  caudal.  Deep  Atlantic,  five 
specimens  known,  one  of  them  from  39°  18'  30"  N.,  68°  24'  W.,  obtained 
by  the  Albatross.     (Goode  &.  Bean.)     (cornutns,  horned.) 

HoplotteUnis  corniUm,  Cuvier  A  Valenciennes,  Ilist.  Nat  Poles.,  ix,  270,  1833,  stomach  of  an 

Albicorc,  3i°N.,  400  W. 
AnoplogaUer  comutus,  GCnther,  Cat.,  1,  12, 1859;  Goodk  A  Bean,  Oceanic  Icbth.,  18*,  1895. 

378.  POROMITRA,  Goode  <fc  Bean. 

Poromitra,  Goope  A  Bean,  Bull.  Mua.  Comp.  Zool.,  1882,  214,  (capito). 

Body  short,  compressed,  scopeliform,  covered  with  thin  cycloid  scales. 
Head  very  large  (in  young  specimens  nearly  as  long  as  trunk)  its  sides 
scaly.  No  barbol.  Mouth  very  large,  the  lower  jaw  projecting.  Margin 
of  upper  jaw  composed  of  a  long  maxillary  and  a  short  premaxillary. 
Teeth  very  small,  cardiform,  on  premaxillaries  and  lower  jaw  only. 
Opercnla  complete.  Dorsal  fin  in  middle  of  body,  its  origin  not  far  behind 
ventrals,  its  spinous  and  soft  portions  about  equal  in  length  ;  anal  much 
shorter  than  dorsal ;  the  last  rays  of  dorsal  nearly  above  its  middle. 
Pseudohranchire  present.  Gill  openings  very  wide.  Deep  seas.  (irop6c, 
pore ;  pirpa,  stomacher.) 

1221.  POROMITRA  CAPITO,  Goode  A  Bean. 

Head  2*  fin  young) ;  depth  3*.  D.  VII  or  VIII,  6 :  A.  9 ;  V.  7  or  8  ;  P. 
12;  0.  5.  Eye  large,  as  long  as  snout;  maxillary  3i  in  head.  Scales  as 
large  as  pupil,  with  concentric  strhe,  about  24  in  lateral  line  and  10  in 
transverse  series.  Insertion  of  dorsal  midway  between  tip  of  snout  and 
base  of  caudal ;  base  of  anal  half  that  of  dorsal ;  pectoral  inserted  low, 
its  length  twice  its  distance  from  the  snout ;  ventrals  minute,  in  advance 
of  pectorals.  Caudal  (mutilated  in  the  known  specimens).  Gulf  Stream 
in  latitude  31°,  obtained  by  the  Blake.  (Goode  &  Bean.)  (capito,  large- 
headed.) 

PontmUra  capito,  (tOODF.  A  Bean,  Bull.  Mus.  Comp.  Zool.,  215,  1882,  Gulf  Stream;  Goods  A 
Bean,  Oceanic  Icbth.,  183,  1896. 

379.  PLECTROMUS,*  Gill. 

Plcciromu*,  Gill,  Proc.  V.  S.  Nat.  Mus.,  1883,  257,  (suborbital*). 

Body  moderately  elongate,  covered  with  moderate  cycloid  scales.  Head 
large  and  thick,  with  wide  muciferous  channels,  the  bones  often  with 


♦The  following  details  concerning  Plectmmu»  are  given  by  Dr.  Gill  (Goode  &  Bean,  Oceanic 
Ichthyology,  178): 

Body  little  conipreswd,  higbeRt  behind  ventral*,  with  the  dorsal  outline  describing  a  alight 
sigmoidal  curve  and  the  abdominal  almost  rectilinear;  the  caudal  peduncle  long  and  robust. 
Scales  moderate,  imbricated,  cycloid,  and  readily  deciduous.  Lateral  line  apparently  undevel- 
oped.   Head  oblong  or  \ottgtx  \taxt  \*Vb>,  N«n  &*&*<**&  in  front,  and  with  the  suspanaoriom 
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foliaceous  expansions  ;  opercles  unarmed.  Month  moderate,  oblique,  the 
jaws  snbeqnal.  Teeth  villiform,  mostly  in  two  rows,  the  inner  row- 
largest;  palate  toothless.  Ono  dorsal,  with  2  or  3  spines  and  10  to  16 
rays.  Anal  inserted  below  last  rays  of  dorsal,  with  1  spine  and  8  or  9 
rays.  Ventrals  thoracic,  with  7  rays.  Caudal  forked.  Deep  sea.  Very 
close  to  }felamj)hai'8f  from  which  it  chiefly  differs  in  possessing  2  or  3  dor- 
sal spines  instead  of  6.  Perhaps  the  two  groups  should  be  merged  in  one, 
as  has  been  done  by  ( Uinther  and  Gilbert.  (irfjpicrpoy,  spur ;  w/zof,  shoulder; 
"two  spines,  ono  on  each  side  of  the  nape,  springing  forward  from  the 
shoulder  bones,  give  a  strange  appearance  to  the  fish.") 

a.  Dorsal  rajs  Til,  15  or  III,  1C. 

h.  Nape  with  a  spine  ou  each  side,  springing  from  the  shoulder  bones. 

SITBOBBITAI.M,  1222. 

W>.  Nape  without  spine  as  above;  bones  of  head  firm,  without  papery  expansions;    maxil- 
lary reaching  vertical  from  posterior  margin  of  eye.  luoubkis,  1223. 
aa.  Dorsal  rays  IT,  11  to  13. 

<*.  Head  3  in  length;  pertorai  nearly  or  quite  as  long  as  head.  bbawii,  1224. 

<l.  Eye  large,  4%  in  head. 

dd.  Eye  small,  7  in  head.  CftAfWicxra,  1226. 

cr.  Head  2}  in  length;  pectoral  1%  in  head;  head  with  high  thin  crests  above;  snout  with 

a  slender  t-pine;  eye  small,  7%  in  head.  cbisticepa,  1220. 

1222.  PLECTROMIT8  SUBORBITALS,  Gill. 

Head  3 ;  depth  2|.  D.  lit,  16 ;  A.  I,  8 ;  P.  14 ;  V.  1, 7 ;  scales  about  30-6; 
the  exposed  margins  of  the  few  scales  present  marked  with  coarse  concen- 
tric striae.  Eye  as  long  as  snout  and  5}  times  in  head.  Mouth  oblique ;  end 
of  maxillary  reaching  to  below  hind  margin  of  orbit.  Two  spines,  one  on 
each  side  of  the  nape,  springing  forward  from  the  shoulder  bones.  Man- 
dible projecting  slightly.  Gill  membranes  deeply  cleft,  free  from  the  isth- 
mus behind;  gill  rakers  moderate,  about  15  below  angle  of  first  arch.  A 
single  series  of  weak,  somewhat  scattered,  curved  teeth  on  the  intermax- 
illa  and  mandible.  Dorsal  origin  over  the  sixth  row  of  scales ;  length  of 
dorsal  base  equal  to  head.  Anal  origin  under  seventeenth  ray  of  dorsal ; 
anal  base  nearly  h  as  long  as  head.  Pectoral  3\  in  body  ;  ventral  inserted 
under  base  of  pectoral.  Color  black.  The  type  of  the  species,  Syfc  inches 
long  without  the  caudal,  was  obtained  by  the  Albatross  from  Station  2036, 
at  a  depth  of  1,735  fathoms.     Another  (No.  35451,  U.  S.  Nat.  Mus.)  was 


almost  vertical;  the  cranium  above  with  a  naked  skin  extending  from  the  nape  forward  to  the 
nasal  region,  covering  large  ninc-iferous  cavities  separated  by  osseous  bars  and  with  lateral  crests 
simulating  those  of  cr<*#ted  Scnrpicnids.  Suborbital  bones  with  the  superficial  a>ea  narrow  and 
emitting  sulcate  spiniform  processes;  cheeks  covered  with  skin  as  well  as  periorbital  region. 
Preoperculum  with  its  inner  fold  {Hirallel  with,  but  widely  separated  from,  the  external  margin; 
the  latter  is  rounded  at  the  angle,  the  posterior  limb  is  vertical,  and  a  short  horizontal  one  is 
developed.  Operculum  normally  duvelojted,  with  largo  cycloid  scales,  and,  behind,  radiating 
ridges;  suhoperculum  extending  as  a  membranous  bonier  tiehind;  interoperculum  moderate. 
Kyo  moderate  (its  diameter  equaling  a  quarter  of  the  head's  length)  and  entirely  in  the  anterior 
half  of  the  head.  Mouth  with  the  cleft  moderately  oblique.  Upper  jaw  not  protractile;  the 
intermaxillaries  protracted  backward  almost  as  far  as  tho  supramaxillaries;  the  latter  have  nor- 
mally dilated  smooth  ends.  Lower  jaw  quite  deep,  curved,  with  smooth  skin,  with  the  rami 
inclined  inward  below  and  nearly  contiguous,  and  with  a  truncate  chin.  Teeth  rather  small, 
curved,  and  pointed,  in  two  rows  in  each  jaw,  those  of  the  upper  closing  around  the  lower  jaw, 
and  the  teeth  of  the  external  row  (at  least  in  the  lower  jaw)  smaller  than  those  of  the  internal. 
Branchial  apertures  normally  cleft.  Shoulder  girdle  emitting  a  spine  on  each  tide,  behind  the 
nape. 


l.nKtli  of  Iwad  behind  m.ddw  w  «•* 
I  la*l  ilorul  ray.  tbr  lenjnh  *f  i*»  ha* 

!-i>n.<- jili-uiliT.niHfDt  I  l»n*wi  *aA  IS* 
*illi   11  ray*,  lb*    long**!   It   u>   M 

(•■lit.     .Scale*   large,    rut —  .   vt*i 

I  ark  inn  rlftrwbore  od  b*W       I"a» 

i>  :  nnm  111,  nil  I  rmily,  mud  pynt  miwii 
<■-  lultfi.  from  .irsal»«  •talioci  3Q.  ■ 
I..  ,«y  rbwlj  V.  fjt^l-r..  -  6c«W 
(/.■.Li-.  I'l.  \,  Fi«.  ai.      Inirrai^.i»> 

hit  haa  rrprraeuted  II  <ailb  D.  III.  U 
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Ptectromw*  criuKurjt;  Bean,  Proc.  U.  S.  Nat.  Mus.,  1885,  73,  Gulf  Stream.  (Type,  Nog.  33378, 
33509,  aud  ;J4835.  Coll.  Albatross);  about  latitude  40°;  not  Scopehu  cranicrp*,  GOnthee, 
Ann.  Mag.  Nat.  II int.,  1878, 185,  also  a  Ileetroma*. 

Mdamphart  l*anii,  Gf  sther.  Deep-sea  Fitjhes,  Challenger  Report,  xxu,  29,  1887;  after  Bean. 

PUetromuM  heani,  Goods  &  Bean,  Oceanic  Ichthyology,  179,  1895. 

1225.  PLECTROXFS  f  RASSICEPS,  GUnther. 

Head  3;  depth  4.  D.  Ill,  12;  A.  I,  9;  P.  14;  V.  I,  7;  scales  28.  Least 
depth  of  tail  i  of  its  free  portion.  Head  very  thick,  with  short  snout. 
Eyes  small,  4  length  of  head,  and  £  of  that  of  snout ;  posterior  margin  of 
preoperculum  descending  obliquely  backward ;  lower  jaw  slightly  promi- 
nent ;  cleft  of  mouth  rather  oblique ;  maxillary  reaches  to  behind  eye, 
and  is  moderately  dilated  behind.  Origin  of  dorsal  fin  nearer  the  ventrals ; 
its  last  ray  is  above  the  anterior  anal  rays.  Pectoral  fin  narrow,  nearly  as 
long  as  head,  reaching  to  or  beyond  end  of  anal  fin.  Black.  Length  2\ 
inches.  Two  specimens  known,  one  from  the  mid-Atlantic  (1,500  fathoms), 
the  other  from  off  Pernambuco.    (Gunther.)    {crawm,  thick ;  -cepa}  head.) 

Soojtelut  crtu*U'i>*,  GTNT1IER,  Aun.Mag.  Nat.  Hist.,  n,  1878,  185,  deep  sea,  mid- Atlantic, 

and  off  Pernambuco. 
Mdamphas*  crwmicejm,  GCntiier,  Challenger  Report,  xxu,  28,  PI.  vm,  Fig.  B,  1887. 
Ftetiromu*  crasticep*.  Goods  A  Bean,  Oceanic  Ichthyology,  180,  1895. 

1226.  PLECTROMU8  CRISTICEP8  (Gilbert). 

Head  long,  2}  in  length ;  depth  3 J ;  length  of  caudal  peduncle  4^. 
Greatest  depth  of  caudal  peduncle  £  its  length.  Head  narrower  than  in 
M.  lugubris,  its  anterior  profile  descending  more  gradually.  Mouth  less 
oblique,  the  lower  jaw  included,  the  maxillary  extending  behind  eye,  2± 
in  head;  snout  4&;  interorbital  width  2$;  eye  7$.  D.  111,13;  A.  11,9. 
Pectorals  long,  H  in  head.  Ventrals  I,  7  or  I,  8.  System  of  mucous  canals 
on  head  highly  developed,  their  margins  raised  into  high  thin  crests,  usu- 
ally with  undulating  margins  and  more  or  less  serrulated.  A  rather  long, 
sharp,  slender  spine,  directed  upward  and  forward  on  middle  of  snout. 
Two  or  three  spines  at  lower  posterior  angle  of  cheek  ;  marginal  portion 
of  preopercle  extremely  thin  and  flexible,  its  lower  limb  sharply  serrated. 
From  the  upper  anterior  angle  of  opercle  2  ridges  diverge,  the  one  run- 
ning backward  terminating  in  a  spinous  point.  Opercular  margin  serru- 
late. Mandibles  meeting  on  median  line  below,  their  edges  produced  to 
form  a  conspicuous  median  crest.  Their  lateral  margins  form  membranous 
wings  which  combine  with  similar  prolongations  from  the  suborbital 
bones  to  overlap  the  cleft  of  the  mouth.  Teeth  minute,  equal,  in  a  single 
series  in  both  jaws.  Vomer  and  palatines  toothless.  Gill  rakers  long, 
broad  at  base,  compressed,  weak,  about  15  below  angle.  Posterior  line  of 
occiput  slightly  nearer  front  of  dorsal  than  end  of  snout ;  length  of  fin 
equaling  its  distance  from  base  of  caudal.  Spines  slender,  pungent,  weak. 
Origin  of  anal  under  the  fourth  from  the  last  ray  of  dorsal,  the  length  of 
its  base  scarcely  exceeding  length  of  snout.  Anal  spines  rather  strong, 
the  two  intimately  soldered  together,  their  outlines  distinct.  Scales 
entirely  lost,  apparently  about  23  in  number.     Black  anteriorly,  brownish 
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black  behind.    Mouth,  gill  cavity,  and  peritoneum  jet  black.     Fins  all 
blackish.    One  specimen  5  inches  long,  from  station  3075,  in  859  fathoms. 

(Gilbert.)     {crista,  crest;  -ceps,  head.) 

Melamphar*  cri*ticej>*%  Gilbert,  Proc.  U.  8.  Nat.  Mu*.,  1890  (1891),  60,  Atbatrom  station  301% 
coast  of  Oregon  and  Washington,  in  859  fathoms. 

380.  BERYX,  Cuvier. 

(Alfonsines.) 

Beryr,  CrviRR,  Regno  Anini.,  Ed.  2,  vol.  11,  151,  1829,  'decadactyttu). 

Body  deep,  compressed,  covered  with  rather  large,  ctenoid  scales,  which 
are  regularly  arranged.  Abdomen  trenchant,  but  without  enlarged 
scutes.  Head  large,  with  thin  bones  and  high  ridges  with  deep  raucifer- 
ons  cavities.  Snout  short,  the  mouth  oblique,  the  chin  prominent;  eye 
large ;  both  jaws,  vomer,  and  palatines  with  villiform  teeth.  Opereles 
serrated,  the  opercle  usually  with  spine ;  preopercle  unarmed.  Caudal 
forked ;  anal  spines  4,  the  soft  rays  26  to  30;  dorsal  continuous,  with  4  to 
0  spines ;  ventrals  with  about  10  soft  rays.  Air  bladder  simple.  Pyloric 
c(pca  numerous.  Color  red.  Deep-sea  fishes,  beautifully  colored.  (3ipvff 
Beryx,  a  Greek  name  of  some  fish,  taken  by  Gesner  from  Varinus.) 

a.  Scales  in  lateral  liun  64  or  65;  D.  IV,  10  to  19.  dscadacttlus,  1227. 

an.  Scales  in  lateral  lino  71  to  76;  D.  IV,  13  to  15.  SPLBNDKXS,  1228. 

1227.  BKKYX  DECADACTYLIJS,  Cuvier  &  Valenciennes. 
(Alfonsin  a  Casta  Larga.) 

Head  2i;  depth  2*.     D.  IV,  10-19;  A.  IV,  28-29;  V.I,  10;  P.  14.     Body 

oblong,  considerably  compressed,  its  height  greatest  at  the  origin  of  the 

dorsal ;  maxillary  bone  reaches  almost  to  middle  of  orbit.     Eye  very  large, 

about  24  times  in  head,  its  upper  limb  impinging  upon  upper  profile  of 

head ;   distance  of  insertion  of  pectoral  from  snout  equal  to  length  of 

base  of  anal ;  insertion  of  anal  nearly  in  vertical  from  tenth  to  twelfth 

dorsal  ray,  its  middle  slightly  behind  last  ray  of  dorsal;  ventral  inserted 

under  axil  of  pectoral.     Scales  sharply  ctenoid,  with  a  strong  middle 

keel;  the  number  in  the  lateral  line  64  or  65.     Red,  with  bright  streaks. 

Deep  seas,  recorded  from  Portugal,  Madeira,  Japan,  and  Cuba.     Poey- 

mentions  it  as  "  Fez  hermoso  y  rarisimo."    (tena,  ten ;  66ktvXo^7  finger.) 

(En.) 

lUryx  <h<a<larhjlm,  Ci'vikr  ^  Valenciennes,  Hist.  Nat.  Toim.,  in,  222, 1829,  Madeira  or  Por- 
tugal ;  Poky,  Synopsis,  297;  ftooitn  *  Bban,  Oceanic  Ichth.,  175,  1895. 

122S.  BERYX  SPLEXDKNK,  Lowe. 
(Alfonsin  a  Casta  Cumpbida.) 

Body  compressed,  elongate,  its  height  equal  to  the  length  of  the  head, 
and  contained  3}  times  in  the  total.  Pectoral  and  dorsal  tins,  which  are 
equal  in  length,  |  of  the  entire  length  of  the  fish ;  the  ventral  J.  Dorsal 
and  anal  fins  ate  \nghfit  \ihaxi  Va.  B.  decadactylus ;  insertion  of  the  anal  is 
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under  the  end  of  the  dorsal.  Candal  deeply  forked.  Scales  large,  the 
whole  surface  spinous,  with  short  reflexed  points  or  prickles,  giving  a 
general  roughness  to  the  touch.  Lateral  line  nearly  straight,  following 
the  curvature  of  the  back,  inconspicuous,  and  with  71  to  76  scales,  with 
8  above  and  20  below  the  lateral  line  in  transverse  series.  Its  color  is 
thus  described  by  Lowe:  "At  the  moment  of  capture,  whilst  this  fish  is 
yet  alive,  the  whole  body  beneath  the  lateral  line  is  of  a  pure,  resplen- 
dent, silvery  white ;  the  fins  alone,  and  merely  the  ridge  of  the  back  and 
head,  the  inside  of  the  mouth,  the  lower  jaw,  and  parts  beneath  the  eye 
being  of  the  brightest  scarlet,  contrasting  strongly  with  the  pure  silver 
of  the  whole  sides  and  belly,  which  only  after  death  turn  iridescent  rosy, 
or  sometimes  rich  golden  scarlet.  The  hind  parts  of  the  dorsal  and  the 
ventral  fins  are  transparent ;  the  iris  is  pale  scarlet.  There  is  a  watery 
transparency  about  the  scarlet  of  the  back  in  this  state  perfectly  inim- 
itable by  art."  Color  paler  than  in  B .  dtcadactylun,  but  the  inside  of  the 
mouth  deep  red.  Known  from  Madeira,  Japan,  and  the  Gulf  Stream, 
34°  49'  30"  N.,  74°  34/  45"  W.,  in  424  fathoms.  (Goode  &.  Beau.)  (splen- 
dent, glowing.) 

Bmyx  gpletulm*,  Lowe,  Proc.  Zool.  Soc.  London,  1833,  142,  Madeira ;  Good*  A  Bean,  Oceanic 
Ichthyo).,  176,  1895. 

Family  CXV.  HOLOCENTBiafi. 

(The  Squirrel-fishes.) 

Body  oblong  or  ovate,  moderately  compressed,  covered  with  very  strongly 
ctenoid  or  spinous  scales.  Head  with  large  muciferous  cavities ;  eye  lat- 
eral, very  large ;  preorbital  very  narrow ;  mouth  moderate,  oblique ;  pre- 
mamillaries  protractile;  maxillary  very  large,  with  supplemental  bone; 
bands  of  villi  form  teeth  on  jaws,  vomer,  and  palatiues.  Opercular  bones 
and  membrane  bones  of  head  generally  serrated  or  spinescent,  along 
their  edges.  Branchiostegals  8.  Gill  membranes  separate,  free  from  isth- 
mus. Gills  4,  a  slit  behind  fourth.  Pseudobranchiiu  present.  Gill  rakers 
moderate ;  no  barbels.  Sides  of  head  scaly.  Lateral  line  present.  Dor- 
sal fin  very  long,  deeply  divided,  with  about  11  strong  spines  depressible 
in  a  scaly  groove;  anal  with  4  spines,  the  third  longest  and  strongest; 
ventrals  thoracic,  with  1  spine  and  7  rays ;  caudal  deeply  forked,  with 
sharp  rudimentary  rays  or  fulcra  at  base.  Vertebra)  about  27.  Pyloric 
cceca  8  to  25.  Air  bladder  large,  sometimes  connected  with  the  organ  of 
hearing.  General  color  red.  Young  with  the  snout  sharp  aud  produced 
(constituting  the  nominal  genera  Hhynchichthys,  Iihamphoberyx,  and  Rhino- 
beryif  based  on  peculiarities  of  immature  examples).  Genera  4  ;  species 
about  70,  gaily-colored  inhabitants  of  the  tropical  seas,  abounding  about 
coral  reefs.     (Berycidw,  part,  Giinther,  Cat.,  I,  19-50,  1859.) 

a.  Preoporcle  without  conspicuous  spine  at  it*  angle ;  air  bladder  divided  by  a  contraction,  the 
anterior  part  extending  to  the  otocrane.  Myripristis,  381. 

aa.  Preopercle  with  a  conspicuous  Kpiue. 

b.  Suborbital  arch  simply  serrated;  scales  moderate,  38  to  6f>.  Holocentri'm,  382. 

bb.  Suborbital  arch  armed  with  3  longxpines  curved  forward;  M-ales  uudeacrihed. 

Plectrypops,  383. 


846  Bulletin  47,  United  States  National  Museum. 


381.  MYRIPRISTIS,  Cuvier. 
(Fr&re-Jacques.  ) 

MyripriMu,  Cuviek,  Begue  Animal,  Ed.  2,  Vol.  u,  1829,  (j"***"). 

Myrirrprirti*,  Gill,  amended  spelling. 

(ktichthffB,  Langsdork  MS.,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poise.,  in,  174, 18211,  (jiiariarfrMiX, 

name  ouly;  passing  reference. 
Rhantpkoberyx,  Gill,  Proc.  Ac.  Nat.  8ci.  Phi  la.,  186:?,  87,  (paxtioptu). 

This  genus  is  closely  related  to  Holocentrus,  differing  externally,  chiefly 
in  the  absence  of  the  large  spine  at  the  angle  of  the  preopercle.  The  air 
bladder  is  divided  into  two  parts  by  a  transverse  constriction,  the  ante- 
rior part  extending  to  the  otocrane,  and  the  pyloric  cceca  are  rather  few  (9). 
Species  numerous  in  the  tropical  seas ;  gay-colored  inhabitants  of  reefs 
and  rock  pools.  The  group  contains  two  well-marked  subgenera,  for  one 
of  which  we  retain  the  manuscript  name  Ostichthys,  given  it  by  Langsdorf 
some  seventy  years  ago.  If  no  intermediate  forms  exist,  Ostichthy*  may 
stand  as  a  distinct  genus,  (fivpias,  myriad ;  nptoriSj  a  sawyer,  here  mean- 
ing saw.) 

Ostichtiiyh  {wrrtov,  bone;  ix0v?,  fish): 

a.  Scales  very  large,  about  3-29-7;  anal  rayn  IV,  10  or  11.  tkacuypoma,  1229. 

Myripkiktis: 

aa.  Scales  moderate,  about  3-36-6. 

c.  Anal  rayH  IV,  13;  a  deep  red  or  black  baratrosH  Kill  ofiening  and  bane  or  pectoral. 

jacobus,  I230i 
<v.  Anal  rays  IV,  11. 

<t.  Ventral  fin  plain  reddish  or  whitish;  dorsal  pale.  occidental!*,  1831. 

dd.  Ventral  fin  black  at  tip;  dorsal  mostly  dark.  poecilopus,  1832. 

Subgenus  OSTICHTHYS  (Langsdorf). 
1229.  MYRIPRISTIS  TRACHYPOMA,  GUmhcr. 

Head  2f  in  length  with  caudal;  depth  about  2£  ;  interorbital  width  6  in 
head.  B.  8 ;  D.  XI-I,  13 ;  A.  IV,  10-11 ;  V.  I,  7 ;  P.  15 ;  C.  4^3,  25  ;  scales 
3-29-7.  All  the  teeth  villiform;  the  upper  maxillary  bone  reaches  behind 
the  middle  of  the  eye,  and  is  not  denticulated.  Opercles  covered  with 
spines,  and  operculum  with  a  rather  strong  spinous  prominence ;  scales 
ctenoid,  but  the  denticulations  equal ;  the  third  anal  spine  much  stronger 
and  also  longer  than  the  fourth.  Carmine  red,  darker  above;  sides  with 
about  10  alternate  streaks  of  deep  red  on  rose  color;  fins  all  red.  (Gun- 
ther.)  West  Indies;  rare  in  Cuba.  A  beautiful  fish,  closely  related  to 
Myripriatis  japomcu*,  the  type  of  Ostichthys.  (rpa^tf,  rough;  nuf/a,  oper- 
culum.) 

Mtfripritti*  trmhyjvma,  (JfNTUElt,  Cat.,  I,  '25,  1859,  Cuba. 
MyrioprUtis  fubjmn,  Poey,  Memorial*,  n,  160,  I860,  Cuba. 

Subgenus  MYRIPRISTIS. 

1230.  MYRIPRISTIS  JACOBUS,  Cuvier  &  Valenciennes. 

(Fr^.uk-Jacques  ;  Candil.) 

Head  4;  depth  3;  interorbital  width  4.     D.  X-1, 14  or  15;  A.  IV,  13; 
scales  3-36  to  38-6.    Maxillary  reaching  a  little  beyond  middle  of  eye ; 
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opercle  striated,  the  stria1  ending  in  fine  points  at  posterior  edge  of  oper- 
cle,  above  a  very  feeble  spine.  Pectorals  shorter  than  ventrals :  third 
and  fourth  anal  spines  nearly  equal  in  length,  the  former  broader. 
Deep  crimson,  paler  below ;  a  blood-red  bar  across  opercle  and  base  of 
pectoral,  becoming  black  in  spirits;  fins  red,  the  vertical  fins  edged  with 
whitish.  Length  1  foot.  West  Indies  to  Brazil;  common;  a  brilliantly 
colored  fish.  {Jacobnv,  James;  the  species  is  called  Frere-Jacques, 
'*  brother  Jim."  in  Martinique.) 

Myripritti*  jiwvlm*,  Crvir.R  &  Valenciennes,   Hist.   Nat.   PoIm.,  hi,  162,  1829,  Martinique; 

GCntiikr,  Cat.,  I,  19,  1859. 
Myriprinti*  lychuM*,  Poey,  Memorial,  II,  169,  I860;  Havana. 
Rhinobcryx  chnjtxu*,  Cope,  Proc.  Amer.  Philot*.  Soc.,  4G4,  1870,  St.  Croix  Island. 

ItSl.  MYBIPBI8TI8  OCCIDENTALS,  Gill. 

Head  3fr  in  extreme  length ;  depth  nearly  4 ;  eye  2\ ;  snout  5.  D.  X-I, 
13;  A.  IV,  11 ;  scales  3-35  or  36-7;  pectoral  fin  contained  6  times  in  the 
total  length,  the  ventrals  7},  and  the  caudal  5  times.  Color  on  the  upper 
half  reddish  purple,  silvery  below,  with  many  dark  points,  especially 
along  edges  of  scales ;  fins  pale,  except  a  darker  border  along  spinous 
dorsal.  Length  6  inches.  (Gill.)  Pacific  Coast  of  Mexico;  common  in 
rock  pools  about  Cape  San  Lucas.     {Occident  al\Hy  western.) 

Myru>prirt\*  occidental*,  Gill,  Proc.  Ac.  Mat.  Sci.  Phi  la.,  1863,  87;  Cape  San  Lucas,     ((toll. 
Xantus.) 

hhamphvbcryx  Itucopm,  Gill,  /.  c,  88,  Cape  San  Lucas.     (Coll.  Xantua.) 

1282.  MYBIPB18TIS  PCECILOPU8  (Gill). 

Head  4  in  extreme  length ;  depth  3^;  eye  2;  snout  5,  blunt.  D.  X-I, 
11 ;  scales  3-35  or  36-7.  Olive  green,  golden  green  below,  and  cupreous 
on  the  opercle ;  spinous  dorsal  dark  green  in  front  of  each  spine,  but 
light  behind  as  well  as  above  and  below ;  black  in  spirits ;  spinous  dor- 
sal margined  with  dark;  ventrals  with  a  broad  blackish  terminal  band; 
base  of  caudal  punctulate  with  dark  spots.  (Gill.)  Cape  San  Lucas. 
Known  from  the  types,  which  are  very  young;  probably  the  young  of 
Holocentrus  subarbitalis.    (ttoikiXoc,  variegated;  novc,  foot.) 

Rhamphot>cryx  pacilapu*,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1863,  87,  Cape  San  Lucas.    (Coll. 
Xantua.) 

382.  HOLOCENTRUS  (Gronow)  Soopoli. 
(  Squirrel-fishes.  ) 

Holocentrum,  Artkdi,  Soba,  111,  about  1740,  non binomial,  (ntimtm). 

HnlorrHtrtiM,  Gronow,  Zoophy).,  l>5,  1763,  (mftnitu*,  nonbinumial). 

HoliHiHtkrun  (Gronow),  Scopoli,  Int.  HiHt.  Nat.,  p.  449,  1777. 

Uolocentnu,  Blocii,  Icbthyol.,  iv,  til.  1790,  (M>go). 

Rhynchickthys,  Civikr  &  Valenciennes,  Hist.  Nat.  Poim.,  vu,  503,  1831.  (ptlamniU)  (young). 

Hohcentrum,  of  authors  generally. 


-  in.     Mouth  mtiall.   little  ubltqa*. 
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than  half  length  of  head  ;  soft  dorsal  pointed,  as  high  as  the  body  ;  third 
anal  spine  very  strong,  as  long  as  longest  anal  rays,  \\  in  depth  of  body. 
Upper  lobe  of  caudal  much  the  longer.  In  life  chiefly  bright  red,  with 
shining  longitudinal  streaks  along  the  rows  of  scales :  some  specimens 
somewhat  darker,  and  tinged  with  olive  above ;  tins  light  red,  the  spinous 
dorsal  largely  golden  olive,  its  edge  scarlet;  head  quite  red  above;  an 
oblique  white  bar  descends  backward  from  the  eye;  these  colors  fading  in 
spirits.  This  species  varies  much  in  the  depth  of  body  and  the  height  of 
the  fins.  Length  about  2  feet.  West  Indies,  about  rocks  and  reefs,  rang- 
ing from  Florida  to  St.  Helena ;  very  common  in  Cuba;  a  most  brilliantly 
colored  fish,  often  seen  in  tropical  markets.  (Name  from  Ascension 
Island.) 

tVrca  iiHVHAfoNM,  Ohiikck,  Iter  Chin.,  .188,  1771,  Ascension  Island. 

Btuliannn  ptn.'<n anthuf,  IIloch,   Autil.   Kteche,  iv,  40,  pi.  225,  1790,  Brazil;  after  Jagnaraca  of 

Mako;rv\k. 
IMncrutru*  myo,  Blocii,  /,  r.t  f»l,  pi.  232,  1790,  Africa. 
SciflHa  rnltTtiy  Bl<»cii   Jt  Schxkipeb,  8>>trnia   Ichthyol.,  «2,   1H01;  after  Ami  marina  rubra  of 

Catewby. 
Amphiprion  matcjiuhi,  Bi.om  *  Schnkii»:r,  Syst.  Ichthyol.,  20ft,  1801,  Cuba  ;  after  Matrjrwlo  of 

Pakka. 
hndUmHMJo/ptar,  LAcfcpt.nic,  Hint.  Nat.  Poift*.,  iv,  28fi,  1802,  Brazil;  after  Jtujnartwi of  MAaruRAVB. 
HoUx-rHtrum  loiujipinHf,  Crvmi  A:  Valv.nciknnik,  Hiht.  Nat.  Poist*.,  in,  1K5,  1829,  Martinique; 

San  Domingo;  Porto  Rico;  St.  Thomas;  Havana. 
Hoto^mtrm  hnujipinne,  (If  NTHKll,  Tat.,  I,  28,  1W9. 
HnlocmtrH* p<nt<ironthu:%  Jordan  A  Gilbert,  Synoptin,  459,  1883. 
.'  11'flermtrn*  ftrititM,  C.ronow,  Cat.  Fi»h«'»,  173,  1854,  Antilles;  name,  preoccupied. 
/  H»U>crntrH»  rottratii*,  (Jkonow,  /.  c,  173,  1854,  near  the  Equator;  young  specimen;  unidenti- 

tiahle. 

Represented  in  the  West  Indies  by 

1233s.  HOLOCENTRl'8  AST EX8I0XIS  RTFl'S  (Waltmnm). 

Specimens  of  this  species  from  Bahia,  apparently  representing  the  true 
asctnfrionix,  differ  from  Cuban  examples.  The  latter  may  be  regarded  as  a 
distinct  subspecies,  for  which  the  oldest  name  is  that  of  rufu* of  Walbanm 
(—ruber  — rubra=  jaguar  =long\pinniii).  The  Brazilian  form  (var.  ascen- 
sionis)  has  the  preopercular  spine  not  reaching  past  the  gill  opening,  its 
free  portion  2$  in  eye.  Pectoral  short,  1$  in  head,  measured  to  end  of 
opercular  spine ;  ventrals  reaching  vent ;  third  anal  spine  measured  from 
the  scales,  2£  in  head ;  soft  dorsal  1|  in  head  ;  caudal  lobe  not  quite  equal 
to  head.  In  var.  rufus  the  preopercular  spine  reaches  about  to  root  of 
pectoral,  its  free  part  H  m  eye.  Third  anal  spine  If,,  in  head;  soft 
dorsal  A  longer  than  head  ;  caudal  lobe  about  i  longer.  The  color  and 
form  of  body  seem  to  be  the  same  in  both  subspecies,  (rufus,  red.) 
I^trca  rufa,  Walbaum,  Artedi  Pise.,  351, 1792,  Bahamas  ;  after  Ferai  marina  rubra  of  Catrsbt. 

1284.  HOLOCENTRrS  HICCIFER,  Cope. 

Head  with  spines  2f;  depth  2$.     I).  XI,  13;  A.  IV,  9;  scales  3-45-8 ;  eye 
2 ?  times  in  head  and  }  interorbital  width.     Spinous  dorsal  rather  short, 

F.  N.  A.  55 


lleMU:  itoptll'Jt;  eyel'l;  uHf.     U.Xl.U;  A.IV.D;  .***•.  *-»-; 

Hoiitli  HioiWjiti'.  marc-lv  ol.li.jiic,  maxillary  about  rurhii>(  a«t44b  w 
■}■*.  U.DKMtt  tli<nu>]  »|>iii<->  11  in  bead;  aofl  doraal  atwnt  m  a.j*  » 
■pinum  pc>rti<iD,Rhi-athed  will]  •rulrnul  baar :  lliitilmmt  apmr  It  ■>  h—4 
tint  mil  rnj*  hIhuK  anliing  a*  lliitd  anal  apine,  the  othrrs  giailaiaaa*  i 
tl»-  lant,  which  i*  1™  than  half  kuglh  nf  tint  :  |«i»i»li  aW<i  a*  kaaj 

•low  n  until :  ilii'  iiii''  nredark.  tlit-dnnm)  lighter  on  lb*  an  tenor  kilfHiti 

ini  mar  u  lair.  Ail  nil  *|HTMii«-ti«  ii-reiitly  •>l>laiu«lat  Ma/allan  atr  JmnM 
M  f..ll..»«:  Hwid  :i:  d<-ptli  -i-  IV  XI.  12:  A.  IV,*;  V.  1,7:  ante 
S-JW-7.  7  m>  rht-ek  lh.cal  ni-in-  I];  dot-tal  ray  I| :  caudal  1(  .  IXtrt 
anal'.  IVrtnral  1  .  Mitnllaiy  *li|ipine  under  preorbita.1.  \>niraj  •  ** 
Mceiaarj  aral-' :  ilurnal  in  n  l-mhimv  IWy  anon  and  deep,  n  mftwmmt 
nitli  .lender  raii.Ial   ii-diim-l*,  ant.m.r  pn.rllr  rounded.     Moea.  aaaaUl 

palatine*.  Hiixiilari  iiii«ii-rn|i>.  •lipping  iinilrf  very  narrow  prtwifcitai. 
■rliirli.  like  irat  nf  ~ul~>i1.it.i!  iiiik,  ii  armed  *  itb  eluar-art  aharp  »*"*» 
turned  Iwkward  I'trujn-ti  I.'.  ii|w-rt'le,  MiUiprrrle,  inieniprrrle.  ao» 
temporal,  armed  with  mniLlar  teeth  1'retiiiercle  apine  Mtrlj  a*  laata;  aa 
papil:  i'apmea  in  upcrc'.e.     Steel  Rr»y,  underlaid  bv  bright,  cepaatj  nal. 
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which  becomes  brighter  after  death;  everywhere  much  punctate  with 
black,  the  dots  coarse ;  sides  and  especially  back  with  purple  reflections. 
Top  and  side  of  head  coppery,  a  curved  bright  silvery  streak  from  tip  of 
snout  below  eye  and  around  it,  ceasing  opposite  middle  of  pupil ;  a  ver- 
tical-silver  streak  on  edge  of  opercle  and  extending  out  on  spine;  head 
yellowish,  upper  tip  reddish  and  lower  with  throat  silvery  ;  dorsal  brown, 
clouded  with  reddish  and  dark ;  dark  brown  near  edge,  then  a  series  of 
grayish  clouds,  roundish  irregular  whitish  spots  at  its  base ;  second  dor- 
sal reddish,  its  ray  pale,  the  first  two  black  ;  the  caudal  red,  base  pale, 
the  upper  and  lower  rays  dark  yellowish,  darkest  in  young,  the  dark 

• 

extending  on  peduncle  above  and  below  ;  anal  spines  whitish,  the  soft 
rays  birch  red,  the  last  ones  pale,  the  first  soft  rays  dark ;  ventral  reddish, 
the  spine  and  first  soft  ray  whitish,  the  first  ray  dark  red ;  when  the  fins 
are  closed  it  seems  reddish  edged  with  whitish  or  yellowish  and  with  a 
blackish  line.  The  dark  is  fainter  in  larger  specimens.  Very  common 
in  rock  pools  about  the  Gulf  of  California,  rarely  exceeding  8  inches  in 
length.  Mazatlan  to  Panama ;  a  small  species  abundant  in  rock  pools. 
(auborbitalia,  below  the  eye.) 

Holoccntnm  truborbitale,  Gill,  Proc.  Ac.  Nat.  Sci.  Phi  In.,  18ttt,  8T»,  Cape  San  Lucas.     (Coll. 
Xantus.) 

12S6.  HOLOCENTRUS  (OBlHCrS,  Poor. 

Head  2*  (3*) ;  depth  2*  (3*).  D.  XI,  14 ;  A.  IV,  9 ;  scales  3-42-8.  Eye 
very  large,  2£  in  head  ;  suout  very  short,  2  in  eye.  Body  shaped  as  in  H. 
suborbital!*,  a  Pacific  Coast  species,  to  which  it  is  nearly  related.  Mouth 
small,  maxillary  reaching  past  anterior  margin  of  pupil,  3  in  head. 
Width  of  interorbital  space  not  as  long  as  maxillary,  3fc  in  head ;  bones  of 
top  of  head  marked  as  in  Holocentru*  suborbital^*,  except  that  a  few  of  the 
upper  occipital  ridges  are  serrated.  Spines  on  preopercle,  opercle,  inter- 
opercle,  preorbital  and  suborbital,  as  in  the  western  species ;  spines  on 
subopercle  a  few  more;  scales  on  body  as  in  aacenaionia  or  suborbital™  \ 
nuchal  scale  as  large  as  in  the  latter  ;  five  rows  of  scales  on  cheek,  none 
on  opercle.  Spinous  dorsal  moderately  high  ;  first  spine  3  in  head ;  third 
spine  longest,  2±  in  head ;  soft  dorsal  higher  than  spines;  not  falcate,  as 
in  ascensiovix;  longest  ray  1$  in  head;  third  anal  spine  longest,  almost 2 
in  head  ;  longest  ray  1}  in  head,  not  falcate;  pectorals  1?  in  head;  ven- 
trals  1*  ;  its  outer  rays  not  produced,  about  $  diameter  of  eye  from  vent ; 
upper  caudal  lobe  apparently  not  much  produced,  1}  in  head.  Color  in 
spirits  pale  silvery,  edges  of  scales  showing  bright  steel-blue  reflections  > 
a  reddish  shade  above  lateral  line;  bands  of  dots  following  rows  of 
Hcales,  those  below  lateral  line  widest  and  most  diffused  ;  no  markings  on 
head  with  the  exception  of  dots ;  spinous  dorsal  dusky  ;  a  large  black 
spot  between  first  and  third  spine  ;  membrane  between  bands  of  posterior 
spines  with  dusky  spots ;  a  row  of  whitish  angular  spots  on  the  anterior 
part  of  membrane  between  each  two  spines,  those  between  the  third  and 
sixth  spines  longeHt,  the  two  anterior  well  developed  below  the  large 
black  spot ;  other  fins  pale  ;  upper  angle  of  pectoral  with  a  group  of  dots  ; 
black  blotches  between  first  and  second  and  second  and  third  spines. 
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elevated ;  last  spine  very  short,  only  connected  with  first  soft  ray  within 
the  groove.     Second  dorsal  not  elevated,  first  rays  equal  to  1£  length  of 
longest  spines.    Third  anal  ray  not  reaching  basis  of  caudal ;  scales  bor- 
dering anal  fin,  prolonged  into  grooved  blades;   body  scales  strongly 
pectinate,  not  grooved ;  muzzle  contracted,  especially  laterally,  the  max- 
illary reaching  anterior  margin  of  pupil ;  anterior  supernumerary 'maxil- 
lary minute ;  operculum  finely  denticulated ;   opercular  spines  2,  equal, 
elongate ;  a  pair  of  smaller  spines  at  summit  of  operculum ;    one  spine 
directed  backward  at  front  of  preorbital  bone,  all  the  lateral  bones  ser- 
rate ;  interorbital  carina*  very  weak ;   ventral  fins  not  reaching  vent. 
Color  in  spirits  silvery;  a  brown  longitudinal  band  between  each  two 
rows  of  scales,  to  middle  of  sides ;  below  this  brown  punctae  in  the  same 
position ;  head  brown  shaded ;  fins  white,  except  first  dorsal,  -which  is 
blackish ;  the  membranes  of  first  to  third  spines  black,  with  white  or  pale 
spots  at  base  and  one  at  margin  ;  chin  brown.    Length  of  type  2f  inches. 
This  species  differs  from  II.  ascenrionis,  of  the  same  size,  in  the  wider  inter- 
orbital space,  narrower  muzzle,  upper  pair  of  opercular  spines,  free  oper- 
cular serration,  deeper  body,  color,  etc.    It  differs  in  coloration  from  the 
species  described  by  Poey,  who  also  does  not  mention  any  of  the  pecu- 
liarities of  this  fish  in  any  of  them.     Bahamas ;  one  specimen  known. 
(Cope.)     (siccus,  dry ;  fero,  to  bear.) 

HolocetUmm  ncctferum,  Copk,  Trans.  Amor.  Philos.  Sue.,  xxx,  1866,  465,  New  Providence, 
Bahamas. 

1285.  HOLOCKNTR18  SlBORBITALIg,  Gill. 

(MoJARRA  CaRPENAL.) 

Head  3 ;  depth  2j| ;  eye  2$  ;  snout  4*.  D.  XI,  14  ;  A.  IV,  9  ;  scales  4-38-7. 
Mouth  moderate,  scarcely  oblique,  maxillary  about  reaching  middle  of 
eye.  Longest  dorsal  spines  1|  in  head;  soft  dorsal  about  as  high  as 
spinous  portion,  sheathed  with  scales  at  base ;  third  anal  spine  1£  in  head ; 
first  anal  rays  about  as  long  as  third  anal  spine,  the  others  graduated  to 
the  last,  which  is  less  than  half  length  of  first ;  pectorals  about  as  long 
as  third  anal  spine  or  1£  in  head ;  ventrals  as  long  as  pectorals.  Steel 
colored,  thickly  sprinkled  with  dark  dots,  which  become  less  numerous 
downward ;  the  tins  are  dark,  the  dorsal  lighter  on  the  anterior  half  at  the 
base  between  the  spines ;  the  sul>orbital  chain  is  bright  silvery  and 
immaculate.  Adult  specimens  recently  obtained  at  Mazatlan  are  described 
as  follows:  Head  3;  depth  2§.  D.  XI,  12;  A.  IV,  8;  V.  1,7;  scales 
3-36-7,7  on  cheek.  Dorsal  spine  If;  dorsal  ray  1};  caudal  H;  third 
anal  # .  Pectoral  1--;.  Maxillary  slipping  under  preorbital.  Ventral  with 
accessary  scale ;  dorsal  in  a  groove.  Body  short  and  deep,  compressed 
with  slender  caudal  peduncle,  anterior  profile  rounded.  Mouth  small; 
upper  jaw  protractile.  Teeth  in  uniform  bands  on  jaws,  vomer,  and 
palatines.  Maxillary  moderate,  slipping  under  very  narrow  preorbital, 
which,  like  rest  of  suborbital  ring,  is  armed  with  close-set  sharp  teeth 
turned  backward.  Preopercle,  opercle,  subopercle,  interopercle,  pos- 
temporal,  armed  with  similar  teeth.  Preopercle  spine  nearly  as  long  as 
pupil ;  2  spines  in  opercle.    Steel  gray,  underlaid  by  bright,  coppery  red, 
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which  becomes  brighter  after  death;  everywhere  much  punctate  with 
black,  the  dots  coarse ;  sides  and  especially  back  with  purple  reflections. 
Top  and  side  of  head  coppery,  a  curved  bright  silvery  streak  from  tip  of 
snout  below  eye  and  around  it,  ceasing  opposite  middle  of  pupil ;  a  ver- 
tical silver  streak  on  edge  of  opercle  and  extending  out  on  spine;  head 
yellowish,  upper  tip  reddish  and  lower  with  throat  silvery ;  dorsal  brown, 
clouded  with  reddish  and  dark ;  dark  brown  near  edge,  then  a  series  of 
grayish  clouds,  roundish  irregular  whitish  spots  at  its  base ;  second  dor- 
sal reddish,  its  ray  pale,  the  first  two  black  ;  the  caudal  red,  base  pale, 
the  upper  and  lower  rays  dark  yellowish,  darkest  in  young,  the  dark 

• 

extending  on  peduncle  above  and  below  ;  anal  spines  whitish,  the  soft 
rays  birch  red,  the  last  ones  pale,  the  first  soft  rays  dark ;  ventral  reddish, 
the  spine  and  first  soft  ray  whitish,  the  first  ray  dark  red ;  when  the  fins 
are  closed  it  seems  reddish  edged  with  whitish  or  yellowish  and  with  a 
blackish  line.  The  dark  is  fainter  in  larger  specimens.  Very  common 
in  rock  pools  about  the  Gulf  of  California,  rarely  exceeding  8  inches  in 
length.  Mazatlan  to  Panama ;  a  small  species  abundant  in  rock  pools. 
(suborbitalis,  below  the  eye.) 

Holoeentrum  raborbitalc,  Gill,  Proc.  Ac.  Nat.  Sri.  Phila.,  186:),  80,  Cape  San  Lucas.     (Coll. 
Xantufl.) 

1286.  H0L0CENTRU8  COBIKCU8,  Poey. 

Head  2j  (3|) ;  depth  2j  (3*).  D.  XI,  14 ;  A.  IV,  9 ;  scales  3-42-8.  Eye 
very  large,  2i  in  head  ;  snout  very  short,  2  in  eye.  Body  shaped  as  in  IT. 
8uborbitalis,  a  Pacific  Coast  species,  to  which  it  is  nearly  related.  Mouth 
small,  maxillary  reaching  past  anterior  margin  of  pupil,  3  in  head. 
Width  of  interorbital  space  not  as  long  as  maxillary,  3£  in  head ;  bones  of 
top  of  head  marked  as  in  Holocentru*  suborbital,  except  that  a  few  of  the 
upper  occipital  ridges  are  serrated.  Spines  on  preopercle,  opercle,  inter- 
opercle,  preorbital  and  suborbital,  as  in  the  western  species ;  spines  on 
subopercle  a  few  more;  scales  on  body  as  in  ascensionis  or  suborbitals; 
nuchal  scale  as  large  as  in  the  latter  ;  five  rows  of  scales  on  cheek,  none 
on  opercle.  Spinous  dorsal  moderately  high  ;  first  spine  3  in  head ;  third 
spine  longest,  2±  in  head ;  soft  dorsal  higher  than  spines;  not  falcate,  as 
in  ascension**;  longest  ray  1$  in  head;  third  anal  spine  longest,  almost 2 
in  head ;  longest  ray  1J  in  head,  not  falcate ;  pectorals  1?  in  head ;  ven- 
trals  1}  ;  its  outer  rays  not  produced,  about  £  diameter  of  eye  from  vent ; 
upper  caudal  lobe  apparently  not  much  produced,  1;*  in  head.  Color  in 
spirit*  pale  silvery,  edges  of  scales  showing  bright  steel-blue  reflections; 
a  reddish  shade  above  lateral  line;  bands  of  dots  following  rows  of 
scales,  those  below  lateral  line  widest  and  most  diffused  ;  no  markings  on 
head  with  the  exception  of  dots ;  spinous  dorsal  dusky  ;  a  large  black 
spot  between  first  and  third  spine  ;  membrane  between  bands  of  posterior 
spines  with  dusky  spots ;  a  row  of  whitish  angular  spots  on  the  anterior 
part  of  membrane  between  each  two  spines,  those  between  the  third  and 
sixth  spines  longest,  the  two  anterior  well  developed  below  the  large 
black  spot ;  other  fins  pale ;  upper  angle  of  pectoral  with  a  group  oC  ta>\»\ 
black  blotches  between  first  and  second  and  Bacond  &u&  Wnx&.  «\>V&Afe< 


".  Cub*;  i 


l*M.  hoi.iki^tkis  fkxiLUHilx.  r«. 

Ilrul3>  in  iui.il  IniBili  whti  oaiidal:   drplh  3J ;  <-y*  2|.     V.  XI.  13     1 

IV.  *;  hd«iiI  Hlrart:  maxillary  kw-IiIiik  lirrt  tlnril  ..f  «jf.     Caudal  J..*— 

equal,  vcriirul   fin-   iii'I   v.ty    li.yl, ;    il.ii.l  mini  iiMbr  )  drplb  of  U-J. 

Metallic    wbiir,   iln-!n'il    with    mll>M«ii   ntreak*   iluinc    tit*    «!*~    ■< 

Mark  vertira]    I. ill     l-liim!   rarli   lay.i.ut   ft-arliing    ila  haw:   wh  ik.ni:. 
anal,  ami  runila]  with  il.iik-n-il  lnmlrr.     il'iwy.l     t'nha  :   not   hh  bi   as. 
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1240.  HOLOCENTRIS  OSCl  LIS,  Po-y. 

D.  XI,  15;  A.  IV)  10.  Mouth  small,  the  maxillary  reaching  first  fourth 
of  eye.  Scales  deeply  farrowed.  Upper  lobe  of  caudal  longer.  Red ;  a 
diffuse  white  blotch  on  side  of  belly  and  one  on  cheek.  First  three  anal 
spines  whitish.  Cuba.  (Poey);  not  seen  by  us.    (osculus,  small-mouthed.) 

IfvloctntrwH  otculttm,  Poey,  Memorias,  it,  15fi,  1800,  Cuba. 

IIoloceutntM p*rlatnm.  Posy,  I.  c,  157,  Cuba  ;  female  specimen  with  a  white  blotch  behind  tip  of 
each  dorsal  spine ;  wanting  in  type  of  oectffam,  which  was  a  male. 

1241.  BOLOCEXTRC8  SANCTI  PA€LI,  GUnther. 

Head  3 ;  depth  2\ ;  eye  4 ;  snout  4 ;  interorbital  width  5  in  head,  includ- 
ing opercular  flap.  D.  XI,  15;  A.  IV,  10;  scales  48-3}.  Maxillary  not 
reaching  to  vertical  from  center  of  eye.  Operculum  with  a  strong  and 
thick  triangular  spine,  and  with  den ticulations  beneath ;  preopercular 
spine  broad,  flattened,  and  cleft,  or  bifurcate  at  its  extremity ;  its  length 
3}  times  in  that  of  posterior  edge  of  preoperculum ;  third  and  fourth  dor- 
sal spines  longest,  a  little  less  than  half  length  of  head ;  soft  dorsal 
rather  elevated,  more  than  half  height  of  body;  caudal  deeply  forked, 
upper  lobe  much  longer  than  lower ;  third  anal  spine  very  strong,  3  in 
height  of  body.  Ventral  fins  about  f  length  of  head,  terminating  at  a 
great  distance  from  the  anus ;  pectoral  shorter  than  the  ventrals.  Uni- 
form red.    Length  16  inches.    St.  Paul  Rocks,  mid-Atlantic. 

Ilolucentntm  tancti-pauli,  GCnther,  Shore  Fishes,. 4,  1880,  St.  Paul  Rocks. 

383.  PLECTRYPOPS,  Gill. 

Plecirypop*,  Gill,  Proc.  Ac.  Nat.  Sol.  Phila.,  1862,  237,  {retrotpimi*). 

This  genus  differs  from  JIolocetitruM  chiefly  in  having  the  preopercle 
armed  with  three  strong  teeth  curved  forward.  The  preopercular  spine 
is  moderate,  and  the  third  anal  spine  not  greatly  developed.    One  species. 

(irXjjKTpov,  spur;  vtto,  below;  <*>V>  eye.) 

1242.  PLECTRYPOPS  RETRO8PIM8  (Gnichenot). 

Head  2f  in  total  length ;  depth  2*.  D.  XII,  14 ;  A.  Ill  (f )  or  IV,  11.  The 
infraorbital  arch  is  armed  beneath  with  three  long  spines,  curved  and 
directed  forward ;  the  spines  of  the  preorbital  and  of  the  posterior  part 
of  the  infraorbital  arch  with  smaller  spinous  teeth.  Both  limbs  of  the 
preoperculum  denticulated,  with  a  rather  strong  flat  spine;  operculum 
and  suboperculum  armed  with  spinous  teeth,  the  former  with  two  long 
spines,  the  lower  of  which  is  the  stronger.  Spines  of  the  fins  rather 
Blender;  the  soft  portions  of  the  dorsal  and  anal  fins  rounded,  and  as 
high  as  the  spinous.  Caudal  forked;  scales  deeply  serrated.  Uniform 
red.  Cuba.  (Gnichenot);  rare,  (retro,  backward ;  spina,  spine;  but  the 
spines  are  directed  forward.) 

Holficentrum  ntrwpini*,  Guicipnot,  in  Ramon  de  la  Sagja,  Hist.  Cuba,  35,  pi.  1,  fig.  3,  1850, 

Cuba. 
Hotoctmtntm proqtinotum,  Post,  Memorias,  n,  343,  1861 ;   after  Guiciikxot.    Substitute  for  rdro~ 

sjrfafc,  m  the  spines  turn  forward  and  not  backward ;  GCmthkk,  Oat.,  i,  4U,  186ft. 


IMS.  I'Oiiilxn  IOWKI.Um.ih-r. 

HmiI  31;  ilvpifa  31:  ,.>.-;u      |».  v.  :m:  A-  111.  Ifi;  anlM  50     Aowm 

proBle  .llulill  v  roiivri,  lint  ilt-MVn.liiii;  rapi.ll>  farm  r>*  la  inooi  ;  pw 
tet'mr  jmilil*  cr;iilusll>  iliwinliiiu  ('■  llir  ramlil  tin  :   luwer  pro  ilk-  mu-Ij 

Rtraiitlil    IwImitii    • t    ntiil   »n.<t    lin.      Sumtl    aliorl,  oliluar.   lovmr  j«» 

'ov«t1>]>[nnI  liy  til*  ri|.|»i  [tili-ror  l.i  tu)  nulth  I  iti  hrad.  rotrifd  "ilk 
■cmln  in  n.-.r  llir  aiil.ti...  margin  •■(  1 1,.-  rv~.  I'lrfi  „f  nwinb  aiiaW. 
maxillary  rr»c1iii!|i  i..  l-lmul  .-\-.  .-lull  lit;  in  a  1.  uul  plat*  -  ilh  ■  roam 
poateriur  nlgr  ami  a  .-..tn-iiii-  ■u|-n.it  iiu<1  uif-niir  uar       Uwfr  ;n   *  its 

tliamrlri  nf  r>f  ii|..n].-  nil  limit  »|.|iu-»:  llir— .  ami  lb*  uiL.pvreiaa 
lienwk    w-alnl.      ' Jr  11:11.    ■■! '  ilni»al    mi.lwai     IitIiitii   Miuul   and    >■•»#   mt 

trrinh.  the  trniaiinni:  "«K  Iwirin  -Ii..r1  anil  riraih  i-.|Ual  in  Ittif-tb.  t'*»- 
the  duiaal  m  ■lupe,  liut  aburlct   md   luwcr:  ilic  itind  ipiM  atwat   t   «f 
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the  first  ray,  which  equals  the  fifth  dorsal  ray.  Pectorals  short  and 
pointed,  reaching  beyond  origin  of  dorsal ;  ventrals  very  short.  Teeth 
in  broad,  velvet-like  hands.  (Uunther.)  Uniform  greenish  above,  sides 
golden  shining.  Caribbean  Sea,  in  deep  water;  occasionally  taken  in 
Cuba.  (Named  for  Rev.  Richard  Thomas  Lowe,  British  chaplain  in 
Madeira,  an  accomplished  and  careful  ichthyologist,  author  of  the  Fishes 
of  Madeira.) 

IWyMixn  Imrei,*  crNTifKR,  Cat.,  i,  17,  I860,  Caribbean  Sea. 
IrinemuM  centutu*,  Poet,  Memorial*,  n,  ISO,  1860,  Cuba. 

Family  CXVII.  MULLIDjE. 

(Toe  Surmullets.) 

Body  elongate,  slightly  compressed,  covered  with  large  scales  which  are 
usually  slightly  ctenoid ;  lateral  line  continuous,  the  pores  often  branched ; 
large  scales  on  the  head ;  upper  profile  of  the  head  more  or  less  parabolic. 
Mouth  small,  low,  sub  terminal ;  teeth  mostly  small,  variously  placed; 
no  canineH,  incisors,  nor  molars.  Premaxillaries  somewhat  protractile; 
maxillaries  thin,  nearly  as  broad  at  base  as  at  tip,  without  supplemental 
bone,  partly  hidden  by  the  broad  preorbital.  Preopercle  entire  or 
slightly  serrate ;  opercle  unarmed,  or  with  a  single  spine.  Eye  moderate, 
placed  high ;  branch iostegals  4 ;  pseudobranchiie  present ;  2  long 
unbranched  barbels  at  the  throat,  attached  just  behind  the  symphysis  of 
the  lower  jaw.  Dorsal  fins  2,  remote  from  each  other,  both  short,  the 
first  of  6  to  8  rather  high  spines,  which  are  depressible  in  a  groove; 
anal  short,  similar  to  the  soft  dorsal,  with  1  or  2  small  spines ;  ventrals 
thoracic,  I,  5.  Air  bladder  usually  present,  simple.  Vertebrae  9-}- 14  = 
23  ;  stomach  siphonal ;  pyloric  cwca  about  20.  Species  about  40,  refera- 
ble to  5  closely  related  genera,  found  in  all  tropical  seas,  some  species 
straying  northward.  Many  of  the  species  are  highly  valued  as  food, 
especially  the  European  Mullus  barbatus  and  Mull  us  surmuletua.  The 
family  is  a  very  natural  one  and  not  closely  related  to  any  other.  It 
bears  some  superficial  likeness  to  the  Sciani dw  and  the  Cheilodipterid(r,  but 
this  may  not  show  real  affinity.  The  singular  barbels  appear  also  in 
the  Polymixiida;  but  in  that  family  the  ventral  rays  are  numerous,  as  in 
Berycida.  The  small  number  (4)  of  the  branchiostegals  is  found  both  in 
Mnllidce  and  rolymixiid<v.  As  the  singular  hyoid  barbels  are  not  likely  to 
have  been  developed  independently  in  two  unrelated  groups,  we  place 
the  Mullidw  and  rolymiriidiv  together.  As  the  latter  group  seems  to  have 
Berycoid  affinities,  we  leave  the  Mullidte  with  the  Berycoideit  although 
they  show  no  resemblance  to  the  Berycoids,  other  than  the  characters 
shared  with  the  rolymixiida\     (lfii//Wff, Gunther,  Cat.,  1, 397-411, 1859.) 

a.  Teeth  on  lower  jaw,  vomer,  ami  iwlatincw;  upper  jaw  toothless;  the  bone  which  forma  a 
downward  hook  over  maxillary  strongly  developed;  iuterorbital  space  flat  and  wide; 
opercle  without  opine.  Mullus,  3S.r> 


♦This  species  has  lx«en  recently  identified  by  (Jtinther  with  the  rare  but  almost  cosmopolitan 
IWiimuna  HobilU,  Lowe.  The  latter  has  P.  V,  37  or  38,  a  difference  beyond  the  ordinary  range 
of  variation.  We  therefore  retain  th<>  American  8|>ecies,  }*olymizin  /oieci,  aa  provisionally  dis- 
tinct, although  Dr.  Glinther  claims  to  havo  a  complete  series  of  connecting  forma. 


IhikH,  J]  in  hra.l.  Int.-r..rl.iul  wi.llh  :i(  in  head',  lurhrla  lj  TW<*  ■> 
Mini  Kraruilar,  r..nnuii;  l:>><.'"  |«H'h™.  Hill  rakrn  .trii'lrr.  »  link-  *b.rtn 
bfi.1  ili  l«  li    it.  .»-;(»•  rW>..ifn..;   li.iclit  nf«n  i]..r**I   half  lir«d  :   ™» 

iwarl.t.  1h-i-i.iiiiiii:  .-hh.-.ii  «  l..f  th.-  m.,1,-.  an-  rrruotnl :  id..ui  Kiilri 
■Ulf  with  tw.i.liMmil  Ioiii-iIiiiIltiuI  jrlliin  atripr*.  1'anilaJ  *rarl<-i  ftm 
d..i-wl  Willi   .in  ..rain:*   Lai.il   al  1m—   uml   a   yrlluw  i>an>)   bigbrr   u|-      tk. 

rr.I  ..1   IT,.-  til,  |..il,-;   I,..  Murk I..1..1I  [in       Sr..u.l  .lor.altii.mV.1  ><-*>-( 

•ml  |...l.-;  .in..'  iiu.l  *  .-uir.il.  [.lain,  |.wt..ral  rwltli.li  :  in.  nulrl.  .lull 
al-.ir:    .„!.■.  -r  lir.ul    u.lli  .:J..t)    InMri.     |j-iiKtb   "  it,tb«.     Eaal-ra 

wnir  nnmlx-i-.  at  W I.  It..:.-.  Ma«a.l1iiMtt..nn.l  r.Himl  •ir».i>c>lv  .i-r. 

iu(E.  nf  .ui[.[M[,  ai..l  at»n|«  :...«"  I  !i-K1 la  Sii:.|.)-t  Hank*       V,rtrU 
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386.  MULLOIDES,  Blocker. 

Mullndc*,  Blkkkkk,  Cerum.,  n,  C97,  1805,  ( Aawlmetttun). 

This  genus  differs  from  Upeneui*  only  in  the  dentition,  the  teeth  in  both 
jaws  being  in  narrow  villiform  bands,  none  on  vomer  or  palatines. 
Species  numerous,  chiefly  of  the  Pacific  Ocean.  (Mullu*;  eltiof,  resem- 
blance.) 

1245.  XULLOIDES  RATHRITNI  (ETermann  k  Jenkins). 

Head  IU  ;  depth  4  ;  eye  large,  2|  in  head,  or  li  in  snout.  D.  VIII-1, 8 ; 
A.  I,  6;  scales  2 A— 11-6.  Body  slender.  Dorsal  outline  well  arched ;  pro- 
tile  from  snout  to  origin  of  first  dorsal  regularly  curved,  except  above  the 
eyes,  where  it  is  very  slightly  flattened;  from  first  dorsal  to  posterior  end 
of  second  dorsal  gently  convex,  and  from  there  to  the  caudal  slightly 
concave;  ventral  outline  nearly  straight  to  caudal  fin  ;  head  triangular ; 
snout  blunt-pointed ;  least  depth  of  caudal  peduncle  2|  in  head,  and  its 
length  H  in  the  same;  mouth  slightly  oblique;  the  maxillary,  which  is 
3£  in  head,  greatly  broadened  behind,  almost  reaching  anterior  margin  of 
orbit ;  preorbital  deep  and  broad,  its  depth  3£  in  head  ;  lower  jaw  slightly 
included ;  barbels  moderate,  scarcely  reaching  posterior  edge  of  opercles; 
preoperclo  very  weakly  scrrato.  First  dorsal  spine  minute,  the  second, 
third,  and  fourth  subequal,  \\  in  head,  the  others  decreasing  gradually,  the 
eighth  being  contained  less  than  3  times  in  head ;  longest  soft  dorsal  ray 
2\  in  head  ;  anal  spine  evident ;  longest  anal  rays  2 J  in  head  ;  pectorals 
H  in.  head,  reaching  posterior  edge  of  spinous  dorsal;  ventrals  equaling 
pectorals.  Scales  large,  ctenoid  ;  head  well  scaled,  3  scales  upon  the  max- 
illary bono,  a  row  of  6  upon  cheek,  and  an  odd  one  on  its  lower  margin  ; 
preopercle  and  opercle  with  about  2  rows  each ;  preorbital  without  scales, 
but  roughened  by  a  very  evident  set  of  irregularly  radiating  lines;  the 
branches  of  the  pores  in  scales  of  lateral  lino  large  and  numerous,  as  many 
as  13  being  counted  in  some  scales.  Teeth  villiform,  in  a  band  broadest  in 
front  and  narrowing  backward.  Gill  rakers  slender,  the  longest  3}  in 
maxillary,  about  16  below  angle.  Peritoneum  black.  Length  about  8 
inches.  Known  only  from  Guaymas,  Gulf  of  California.  (Named  for  Mr. 
Richard  Rathbun,  Chief  of  the  Division  of  Inquiry  respecting  Food 
Fishes,  United  States  Fish  Commission.) 

l'l*men»  ralhbutti,  Evermann  &  Jenkins,  Pror.  U.  8.  Nat  Mus.,  1891,  158,  pi.  2.  fig.  4,  Bay  of 
Guaymas.    (Type,  No.  43241.    Coll.  Evermann  &  Jenkins.) 

387.  UPENEUS,  Covier. 
(Goatfishes.) 

(.peanut,*  CuviRR,  Regne  Animal,  Ed.  2,  Vol.  2, 157,  1829,  (rittidn»;ru»*Uii;  bifatciatHs;  tr{fa*cuttn$); 
(restricted  by  Blocker  t«>  bifiWMtitM). 


•The  name  Ifymat*  wm  first  restricted  by  Bleeker  to  the  specie*  which,  like  bifa*cialn*%  hare 
the  teeth  in  lioth  jaws  conic  and  uniserisl;  those  with  teeth  on  jaw*,  vomer,  and  ]>Alatines  also 
being  called  Vjteneouic*.  But  an  Vi>tneoule*  rittntm  is  the  ft  ret  species  mentioned  under  Ijxhtum 
by  Curler,  Blocker  afterward*  transferred  the  name  Ipeneu*  to  this  group,  giving  the  new 
(name  Pantpeneu*  to  Vpene**  bifatciatM*.  In  our  judgment  the  first  restriction  should  hold,  and 
the  nam*  Upeneiu  should  go  with  Vpcnau  btfaaciatus. 


•  brink!  7«LU™  Utn. 


llm.l   M;   ilr-pll.    I:   rjr    I       ll.   VII   „r   VHI-I.N;   A.   Il.fi;  Ml*.  *>  <w 
31,  llu>  lateral  line  Inch  nj.,  r..ll..»  11.1;  i  iiiN.uf  Wk.      Ih-ly  ul.logf.nl 

maxillary  11..1  t.-.i.-lnn-  ,,tl.n.  _■;  in  1..  1.) ;  r\c  .n.imlnl  Wk*»*il  an*)  1.14-fc 

irrfgularlj-  luM-rial.  hiiIi  lit r.-r  t.-ih  tmi.r<l  outward:  all  ikr  b*th 

riianu-  mill  .li-imci.  Ii:u  !■>■!•  ■  Ui-n.liu,;  In  vrrliral  i>f  ptrvprrrb  u4 
rxtirmity  of  u|h'[.  ular  »|iiur  Culm  ml.  1  If  -  ")>>r  il™'|wiiiria  aA«i  <Wi»  « 
with  the-  iTionvn!  of  1 1 1 .-  m.iI.-:  ki.I.  ,  i,f  l.ra.l  »  illi  l.lm.h  l.mjrtlodin..] 
I  me.  :  :i  Murk  1.1..I.  hri  11!. .Ilk*  Ul-i»l  In..' :  rat  li  «-al*  -  tth  a  l.lw  stwl  >l 
La*.-.  In  Brunt*.  -!•-•!  Mm-  a»mr,  .lewpiiitiU)-  on  llir  bkIm  id  SbfeWhaa— 
I  abova  point  of  opercular  ■piu«<,*uiu<:iiit>e*v:Lt<'iidiDg  on  oparck),  laaaWf 
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each  dorsal  fin  ;  under  parts  of  body  pale.  West  Indies  and  Brazil,  Key 
West  to  Kio  Janeiro ;  generally  common.  A  food-fish  of  some  value,  pret- 
tily colored,     (maculatus,  spotted.) 

JMuUm*  mandatu*,  Block,  Icht)iyolo^ia^348,  1793,  Brazil. 

Crpeneug  macultUtu,  Cuyier  &  Valenciennes,  Hist.  Nat.  Poiw.,  in,  478,  1829;  Poet,  Memoriae, 

i,  223,  18M;  (JCnthkr,  Cat,  I,  408,  1869;  Jordan  A  Gilbert,  Synopni*,  5C5,  1883. 
Mullhypmeus  maculfUtm,  Poey,  Synoiwii*,  307,  186*. 
I !p**tu* punctata*,  Cuvieb  &  Valenciennes,  Hist.  Nat  Poiaa,  in,  482, 1829,  Martinique. 

1247.  IPENEUS  DENTATUS,  Gill. 

Head  3j ;  depth  4 ;  eye  moderate,  3£  in  head  in  adult ;  snout  2\.  D. 
VII-I,  8;  A.  II,  6;  scales  2-37-5.  Teeth  of  upper  jaw  uniserial,  of  lower 
biserial;  teeth  rather  small,  weaker  than  in  Upeneus  grandisquamw;  bar- 
bels extending  nearly  to  vertical  of  preopercle.  Scales  very  deciduous ; 
second  dorsal  spine  1}  in  head.  Color  dusky  above,  sides  bright  rosy, 
with  broad  red  band  extending  from  eye  to  caudal  and  suffusing  caudal. 
Length  1  foot.  Pacific  Coast  of  Mexico ;  rare.  Known  from  Cape  San 
Lucas,  La  Paz,  and  Tres  Marias  Islands,     (dentatus,  toothed.) 

tp*n**a  dtutatu*,  Gill,  Proe.  Ac.  Nat.  Sci.  Phi  la.,  256,  1862,  Cape  San  Lucas  ;  young.  (Type, 
No.  3699.  Coll.  Xantus.)  Jordan  *  Gilbert,  Proc.  U.  8.  Nat  Mas.,  1882,  263;  Hall  A 
McCavuuan,  I  c,  164, 1885  ;  Evermann  &  Jenkins,  Proc.  U.  8.  Nat.  Mua.,  1891, 157. 

1848.  UPENEUS  PARVUS,  Poey. 

D.  VII-I,  8;  A.  II,  6;  scales  2 £-40-6.  Snout  short  and  decurved;  max- 
illary reaching  front  of  eye ;  barbels  reaching  angle  of  preopercle,  on 
jaws  only.  Teeth  conical,  very  small,  on  anterior  part  of  jaws  in  two 
series;  lateral  teeth  in  a  single  series;  all  the  teeth  obtusely  conic  and 
distinct  from  each  other.  Vermilion  above,  fading  into  white  below ;  a 
yellow  longitudinal  band  along  the  side,  with  similar  narrower  streaks 
below;  ventral 8  and  anal  yellow ;  other  fins  whitish,  with  dusky  cross 
bands,  3  on  first  dorsal,  2  on  second,  and  5  on  each  caudal  lobe.  (Poey.) 
Cuba.     Known  only  from  Poey's  description,    (parvus,  small.) 

UpencuM parvus,  Poet,  Memoriae,  i,  226,  1851,  Cuba. 

1249.  FPENEITK  HABTINIC18,  Curier  A  Val«nciennea. 

(Yellow  (>oatki8H  ;  Salmonetk  Amarilla.) 

Head  3};  depth  4:  eye  3*  to  3*,  large.  D.  VIII-I,  8;  A.  II,  6;  scales 
2&-37  to  39-7.  Body  moderately  elongate ;  anterior  profile  gibbous  before 
the  eyes.  Interorbital  space  fiat.  3£  in  head.  Teeth  on  anterior  part  of 
jaws  in  two  irregular  series ;  lateral  teeth  in  a  single  series;  all  the  teeth 
obtusely  conic,  and  distinct  from  each  other;  teeth  on  upper  jaw  turned 
inward ;  no  teeth  on  vomer.  Barbels  reaching  to  vertical  of  preopercle, 
li  in  head.  Longest  dorsal  spine  1J  in  head ;  anal  small.  Color  pale  red, 
deepening  after  death ;  sides  with  a  broad  longitudinal  band  of  bright 
yellow;  snout  with  yellow  streaks  ;  vertical  fins  and  patches  on  sides  of 
head  bright  yellow.  Longth  1  foot.  West  Indies,  north  to  Key  West; 
generally  common;  a  handsome  fish,  valued  as  food. 


I.KlMU'MjrAlUl.DHl. 

,-l:    gnont    niwnt  2\.     D.  VI11-I.  ft:  1 

j.tu  vi-iy  ultima  and  parllj  ciwImi 
>n.  [....I  »f  jwu-nl  fin*.  Color  l=«fc* 
•i!  U-I.jw  lairral  linf  :  tealr*  *  ilb  isJ» 
1.1, ,i,h  „n  lalt-ral  Um  behind  •{»»••» 
■  tun  I  Mark  o|m>1  Ix-bitnl  or!.. I  ;  dorW 
.1  Urr  111)*  mi  mar  ii  late.      I'm- 1 fir  (Wl  »/ 


tip  SCoMHRmUiEI. 


tMQaily  140*11  and  ryclui.l  ui  wanting,  MimetimM  IIUitH— I  ial«  r*mfb 
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or  bony  plates,  but  rarely  ctenoid.  Lateral  line  various,  usually  undu- 
late or  with  an  anterior  arch  and  a  posterior  straight  part,  at  least  not 
regularly  arched;  sometimes  wanting.  Flesh  in  typical  forms  firm,  oily, 
and  reddish  in  color,  but  in  some  cases  pale  and  soft.  Caudal  peduncle 
almost  always  slender  and  strong,  the  caudal  fin  if  present  more  or  less 
deeply  forked,  except  in  certain  deep-sea  forms  and  in  aberrant  families, 
the  structure  typically  adapted  for  swift  propulsion.  Dorsal  fin  usually 
long,  the  spinous  portion  generally  shorter  than  the  soft  part,  sometimes 
absent;  the  spines  seldom  very  strong,  sometimes  not  differentiated  from 
the  soft  rays;  anal  fin  always  long,  more  of  less  similar  to  soft  dorsal. 
Yentrals  thoracic,  subjugular,  or  subabdominal,  usually  with  1  slender 
spine  and  5  rays,  sometimes  many-rayed,  sometimes  rudimentary  or  wholly 
wanting.  Branch iostegals  few, usually  7.  Gills 4,  a  slit  behind  the  fourth; 
gill  rakers  various ;  gill  membranes  usually  separate,  sometimes  joined 
together,  rarely  attached  to  the  isthmus.  Mouth  and  dentition  various. 
Skeleton  firm  or  variously  soft,  the  structure  as  in  spinous- rayed  fishes 
generally;  the  shoulder  girdle  attached  to  the  cranium  by  a  distinctly 
forked  post- temporal,  which  is  not  adnate  to  the  cranium.  Vertebra) 
varying  from  24  to  more  than  100,  the  high  numbers  found  in  pelagic  spe- 
cies. Intestinal  canal  generally  short.  This  group  of  mackerel-like  fishes 
is  not  capable  of  exact  definition,  its  deviations  from  the  ordinary  type  of 
spiny-rayed  fishes  being  various  and  in  various  directions,  so  that  no  set 
of  diagnostic  characters  will  cover  them.  The  group  is  not  a  suborder  as 
the  term  is  generally  understood ;  it  is  incapable  of  simple  definition,  and 
in  its  divergence  some  members  approach  to  other  groups  more  nearly 
than  to  extreme  or  even  to  typical  members  of  their  own.  The  group  is, 
however,  a  somewhat  natural  one,  as  by  the  common  consent  of  ichthy- 
ologists its  different  types  have  always  been  kept  near  each  other  in  the 
system  of  classification.  This  naturalness,  however,  has  been  obscured  by 
the  intrusion  of  aberrant  forms,  as  Zeu#,  Oreoaoma,  Capros,  Antigonia,  Pem- 
pherifi,  and  Lampri*.  These  forms  have  no  near  relationship  to  Scomber, 
Caranx,  or  Coryphcrna,  the  central  groups  of  the  Scombroid^,  and  it  may  be 
that  none  of  them  are  Scombroid  fishes  at  all.  Perhaps  the  earliest  type 
of  existing  Scombroids  is  that  of  the  genus  Lampris;  of  the  others,  the 
Scombrida  proper  form  a  center  of  divergence.  The  Zeidw  and  Caproidw 
are  certainly  not  Scombroid  fishes,  nor  aro  they  at  all  closely  related  to 
each  other.  While  it  is  uncertain  just  where  they  should  go  in  a  natural 
arrangement,  we  have  thought  best  to  remove  them  from  the  Sombroidei, 
with  which  they  have  usually  been  associated  by  recent  writers,  aud 
reserve  them  for  insertion  elsewhere.  From  Scomber-like  forms  are 
descended  on  the  one  hand  the  Gempylida,  Lepiilopidiv,  and  Trichiuridae. 
Another  line  of  descent  leads  to  Acanthocybiina>,  Istiophoridw,  and  Xiphiid(B[ 
still  another  apparently  runs  through  Carangida*  to  Xomeidtv  and  perhaps 
to  Coryphccnidw  and  Bramida>.  Other  forms,  as  Tetragonur'uUr,  are  appar- 
ently not  Scombroid,  but  their  line  of  descent  is  not  apparent  and  at 
present,  knowing  no  better  place  for  them,  we  leave  them  associated  with 
the  Scombroidei.    (oKufiJoog,  mackerel ;  eidof,  likeness.) 


Jordan  and  Evermann. — Fishes  of  North  America.        863 


U.  Spinous  dorsal  represented  by  several  free  spines;  txxly  elon- 
gate, fusiform;  scales  small;  caudal  little  forked. 

Rachycentrid.k,  cxxvii. 
kJc.  Vertebra  30  or  more  (in  excess  of  10  +  14). 

p.  (Esophagus  with  tooth-like  processes;  spinous  dorsal  and  ven- 

trals  rudimentary  or  wanting;  budy  compressed;  caudal 

deeply  forked;  gill  membranes  attached  to  the  iBthmus  or 

not.  Strom ateid.k,  ex  xxv. 

pp.  (Esophagus  without  tooth-like,  processes;    gill    membranes 

free  from  tho  isthmus;  caudal  fin  deeply  forked;  skeleton 

moro  or  less  firm. 

>/.  Dorsal  rays  all  with  simple  rays,  none  of  them  articulate 

or  branched;  veutrals  jugular,  I,  3  to  I,  5. 

PTBBACI.m.t:.  <*x  XXI. 

qij.  Dorsal  rays  not  all  simple,  some  or  all  of  them  branched 
or  articulate;  ventral  fins  thoracic,  I,  fi. 
r.  Dorsal  fin  with  a  distinct  spinous  part. 

».  Spinous  dorsal  well  developed,  the  spines  10  to  12 
iu  number. 
L  Scales  weak,  cycloid.  Nomeid.f.,  cxxvin. 

tt.  Scales  Arm,  each  one  with  a  median  ridge. 

STXINEUBRIID.fs  CXXX111. 

w.  Spinous  dorsal  little  developed,  of  3  or  4  weak  and 
slender  spines  continuous  with  tho  soft  rays; 
dorsal  flu  beginning  behind  the  head;  body 
ovate;  scales  Arm,  not  very  small;  hypercora- 
coid  very  large,  entering  ventral  outline, 
intervening  between  the  very  short  pelvic 
tone  aud  the  shoulder  girdle. 

Bramid.k,  cxxxii. 
rr.  Dorsal  fin  without  spinous  part,  all  the  rays  branched 
and  articulate. 
m.  Dorsal  beginning  as  a  crest  on  the  head;  body 
oblong;  scales  very  small. 

CoRTPH.V.MD.V,  CXX1X. 

im.  Dorsal  toginning  above  the  axil  of  the  pectoral; 
caudal  rounded  or  merely  emarginate:  skele- 
ton without  firmness,  soft  like  a  wet  rag; 
dorsal  spiues  few  or  none. 

ICOSTEID.SC,  ex XXVI. 
jj.  Anal  fin  excessively  long,  more  than  twice  as  long  as  dorsal;  scales 
well  developed;  dorsal  spiues  few,  graduated. 

Pempiierid.k,  cxxxix. 

hh.  Scales  firm,  linear,  parchment-like:  body  compressed;  spinous  dorsal  short; 

Lone*  of  head  rough;  mouth  small.  Gkammicolepii».,  cxxxvii. 

hhh.  Scale*  hunt,  tony,  arranged  in  oblique  spirals;   tail  with  2  keels;  teeth  in 

jaws  comb-like;  body  oblong.  Tktragomuridjk,  exxxvm. 


Family  CXVIII.  SCOMBRIIXE.* 

(The  Mackerels.) 

Body  elongate,  fusiform,  not  much  compressed,  covered  with  minute 
cycloid  scales,  the  scales  anteriorly  sometimes  forming  a  corselet.  Lat- 
eral line  present,  it*  course  undulate.     Head  subconic,  pointed  anteriorly. 


•  Fur  a  review  of  the  Mackerel*  (Scomlriuu)  of  America  and  Europe,  see  Dresslar  and  Feeler 
in  Bull.  U.  S.  Fish  Comm.,  vn,  1887  (1889),  429  to  446. 
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</•/.  Vomer  tooth  lew;  palatines  with  a  siugle  row  of  rather  strong,  conical  teeth; 

body  elongate,  slightly  compressed;  vertebra;  50  to  M.  8arda,  393. 

ff.  Teeth  of  juws  strong,  imbtriangular  or  knife-like,  more  or  less  compressed;  villl- 

form  teeth  on  Tomer  and  palatines;  gill  rakers  comparatively  few;  corselet 

olwcure;   {tcctorals  inserted  near  lerel  of  eye;  dorsal  spines  14  to  18;  body 

elongate,  compressed;  head  short:  snont  short;  vertebra?  46. 

SCOMBEROMOBI'8,  304. 
AcANTIloeYBIIN.K  : 

W>.  Dorsal  ripiues  about  25;  gills  with  the  lamina?  forming  a  network  as  in  Xiphiat;  teeth 
larw,  compressed,  serrated, 
i.  Dorsal  spines  24  to  20;  body  elongate,  fusiform;  snout  long;  vertebra?  32  J-  34  --  06. 

At'AXTHOCYBIUM,  396. 

388.  SCOMBER  (Artedi)  Linnieus. 
(Mackerels.) 

Sambtr  (Abtepi)  LtNN.crs,  Syst.  Nat.,  Ed.  x,  297, 175*,  (tcombnu). 

Otdylus,  Gronow,  Cat.  FiHhes,  163,  1804,  {$ctnubruM)t 

PHeHwatiylvirH*,  Jordan  A  Gilbert,  Proc.  U.  S.  Nat.  M us.,  1882,  593,  (jmrurmUopkonu). 

Body  fusiform,  rather  elongate,  somewhat  compressed ;  caudal  pedun- 
cle slender,  without  median  keel,  but  with  two  small  keels  on  each  side. 
Mouth  wide,  with  a  single  row  of  rather  small,  slender  teeth  in  each 
jaw  and  on  the  vomer  and  palatines ;  maxillary  slipping  under  the  broad 
preorbital,  a  fleshy  lobe  on  each  side  of  lower  jaw  near  its  junction  with 
maxillary.  Scales  very  small,  not  forming  a  corselet.  First  dorsal  of  9 
to  12  feeble  spines,  separated  from  the  second  by  an  interspace  greater 
than  the  base  of  the  fin ;  second  dorsal  small,  followed  by  5  to  9  detached 
(inlets;  anal  similar  to  second  dorsal,  with  similar  finlets;  pectorals  and 
ventrals  small,  the  former  placed  high,  on  the  level  of  the  eyes ;  caudal 
fin  small,  widely  forked.  Pyloric  appendages  exceedingly  numerous. 
Air  bladder  small  or  wanting.  Vertebra?  normally  formed,  14  -f  17=31. 
Gill  rakers  long  and  slender.  Species  fow,  widely  distributed,  usually 
swimming  in  large  schools;  carnivorous  and  migratory;  everywhere 
highly  valued  for  food,  (oKbufipos,  Scomber,  the  ancient  name  of  the  com- 
mon mackerel.) 

Scomrkr: 
a.  Air  bladder  wanting. 

h.  Dorsal  spines  11  or  12;  sides  of  body  below  niediau  line  silvery.  soombrik,  12fc2. 

PNEUM atopiiorus  (nveufia,  air;  ^opcoi,  to  bear): 
oa.  Air  bladder  present. 

e.  Dorsal  spines  9  or  10;  sides  of  body  below  median  line  in  adult  mottled,     colias,  1253. 

Subgenus    SCOMBER. 

1252.  S(  OHBKK  SCOMBRI'S,  LiuniriiK. 

(Common  Mackkrel.) 

Head  3;  depth  3J;  eye  less  than  snout,  5  in  head.  D.  XI-12-V  ;  A.  I, 
11-V.  Skull  with  inconspicuous  parallel  ridges;  suborbital  somewhat 
triangular,  posterior  border  of  eye  not  covered  by  radiating  scales  ;  first 
dorsal  about  as  high  as  long,  height  of  second  about  i  its  length ;  a 
groove  connecting  dorsals ;  air  bladder  wanting.    Snout  rather  1ou£«!cl& 

p.  i?.  a 56 


tttnt  doraat  higher  lhati  lung,  tin-  lu-t  aninea  abort  and  waak  :  «»»■<  *» 
nul  (» ice  tut  luD|>  a*  lil|(h.  Maxillary  rracbiufl  frout  of  pupil.  I'«hn, 
i   leiifttli  .if  u.-ii.l.     HI. ip.  witli  alxiiil  *>  »»vv,   blarktab  >n«k.   -1-j 

ami    iDftfiM-   ]>■]■;  R|>i>ln  i.f    llir  cm. lor   of  ibv  hack :    uiuif   tban    X'    klvi 

than  .hi,-   r<>«  :    l'<-lly    ami  t.nh-  mlvi-iy,    l.nl  alwaya  in    ihr  adult    ■  ;» 

ruiinili-.il  .lii.kv  -|...l-  ..I  el Iiiik^  :   11  t'.lark  axillary  apol.      AllulM  >u 

I'M-itlc  iH'fiuiit.  m.lrly  .lmlril.iit.il.  iiurlli  m  Knfilatid.  Mamr.  aud  Aw 
I'ralirivu:   vrrv  ■  ■  ■  1 1 .  i  t  ■ . .  i ,   in  tti.<  M.-dih-rruuran   and  in  -.utbrin  ItlW 

Common  iii.i.  k.  1. 1  uu.l  tnl.Ti.-i  1..  ii.  al11i»ui;li  a  f.»»l  null  «f  impgtluA 
Tbe  1'acitir  Coa-I  funii  rallril   .*  -ml-  r  .li.ji..  differ*  in  do  tan^ioU  ckarai 
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Lnrerto,  Cktti,  Hint.  Nat.  Sun!.,  in,  190,  1774,  Sardinia. 

Scomber  a>/»««,  Gmelix,  Sjst.  Nat.,  132V),  1788,  Sardinia;  baaed  on  Lacerto  of  Cktti. 

Scomber  lacrrtu*,  Walbaum,  Art.  Pi*c.,  209,  179"2,  Sardinia;  after  Cktti. 

Si-omber  jmrHmatophorHs,  De  la  Rociik,  Ann.  Mus.  Snt.  Hist.,  xm,  315  and  334,  1809,  Balearic 

Islands. 
Scomber  inarrophthalmn*,  RAFiNEflQrE,  Indico  d'lttiologiaSiciliana,  15,  1810,  Palermo. 
Scomber  grrx,  Mitchill,  Trans.  Lit.  and  Philoi*.  S<k\  N.  Y.,  1815,  422,  New  York. 
Scomber  mtimlatM,  form,  Mag.  Nat  Hist.,  v,  22,  1832,  England. 
Scomber Mndiifatu*,  Swainson,  Nat.  Hist.  Flalie*,  n,  409, 1839,  Sicily. 
Scomber  grncili*,  Swainson,  Nat.  Hist.  Fishes,  u,  410,  1839,  Sicily. 
Scomber  tlittjo,  Ayrek,  Pro-.  Cal.  Ac.  Sci.,  18.VJ,  92,  Santa  Barbara. 
Scomber  dehu/i,  Storer,  Fiahos  Mux.,  130, 1867,  Massachusetts  coast. 
Scomber  col ia»,  Dresslar  A  Fesleh,  I.  c,  432,  1889. 

389.  AUXIS,  Cavier. 
(Frigate  Mackerels.) 

Aurit,  CrriER,  Regno  Anim.,  Ed.  11,  Vol.  2,  119,  1829,  {rocket). 

Body  oblong,  plump,  mostly  naked  posteriorly,  anteriorly  covered  with 
small  scales,  those  of  the  pectoral  region  enlarged,  forming  a  corselet. 
Snout  very  short,  conical,  scarcely  compressed.  Month  rather  small,  the 
jaws  equal.  Teeth  very  small,  mostly  in  a  single  series,  on  the  jaws  only. 
Tail  very  slender,  depressed,  with  a  rather  large  keel  on  each  side.  First 
dorsal  short,  separated  from  the  second  by  a  considerable  interspace. 
Second  dorsal  and  anal  small,  each  with  7  or  8  finlots.  Pectorals  and  ven- 
trals  small.  $0  air  bladder.  Branch iostegals  7.  Pyloric  c<i»ca  dendriti- 
cal.  Gill  rakers  very  long  and  slender,  numerous.  Vertebra*  39  in  num- 
ber, peculiarly  modified,  essentially  as  in  Gymnosarda.  One  species,  pela- 
gic, widely  distributed.  (av$ir,  an  ancient  name  of  a  young  tunny,  from 
ai'favu,  to  grow.) 

1254.  AUXIS  THAZARD  (Lacepede). 
(Frig atk  Mackerel.) 

Head  4 ;  depth  4i ;  eye  5 ;  snout  5.  D.  X-12-VIII ;  A.  VII-13 ;  Vert.  39. 
Body  robust,  scarcely  compressed,  abruptly  contracted  at  caudal  peduncle. 
Opercle  very  broad.  Scales  of  corselet  and  along  anterior  dorsal  region 
comparatively  largo.  Maxillary  almost  entirely  concealed  by  preorbital. 
Dorsal  spines  rather  stiff;  space  between  dorsals  *  length  of  head.  About 
33  gill  rakers  below  angle.  Pectoral  reaching  past  middle  of  first  dorsal. 
Blue,  variegated  with  darker  above,  becoming  plain  with  age;  belly  sil- 
very. All  warm  seas,  occasionally  northward  to  Cape  Cod.  This  species 
is  very  erratic  in  its  movements,  swimming  in  large  schools  in  various 
warm  seas.  It  rarely  reaches  the  coasts  of  the  United  States,  but  it 
occasionally  comes  in  immense  numbers.  It  is  a  poor  fish,  of  little  value 
as  food.  ( Thazard,  from  the  French  Tassard,  a  name  applied  to  the  species 
of  Scomberomorutt. ) 

Scomber  thazard,  Lac^pkpe,  Hint.  Nat.  Poix*..  in,  9, 1802,  6°  and  7°  S.  latitude,  coast  of  New 

Guinea. 
Scomber  rochri,  Risso,  Ichth.  Nice,  165,  1810,  Nice. 
Scomber  bitu»y  Rajinesqub,  Caratteri,  etc.,  45, 1810,  Palermo. 


my  caught  about  Sardinia  ;  Sartlu. 


l«MisiKI>t  1-M.tHl*  n 


tuft-nut  muruiii      IV<  imal»  i.-arli  witirjl  fr-m  until  tluntal  >|>ia*.     Hack 

bluish:  l»]|y  mIw,.  :    l  l,i..um»b  -it.! n  rach  title  uf  1-11..  paiallrl 

Willi  |1...  li,«.-r   .Hiv.-  .-I   IhhI>:   [,..  •]...!,   !«■]..«    |«-,t.,r.U.      Wain.  tra. 

Atlantic  I'uaal    uf   Aim-n.a.  ...,.-■■    i.  r..r<l~l    f. California.:      .-,.„_. 
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Bromber  prlami*,  LiNN.fXK,  SyBt.  Nat.,  Ed.  x,  297,  1758,   *•  in  Pelago  inter  Tropicoa." 

Si-fimbrr  pelawitle*,  Laclede,  Hint.  Nat.  Poiw.,  in,  14,  1802;  after  Linnaxs. 

Thytiuu*  pehimy*,  CrviEK  Si  Valenciennes,  Hist.  Nat.  PoLn.,  vin,  113, 1831. 

Thijnnu*  ]>rlami$,  Steindaciiner,  Irhtb.  Borichtr,  v,  7,  1868. 

OnynM*  p<Lm\y*y  Poev,  Synoptic,  362,  1868;  Goods  A  Bean,  Proc.  V.  8.  Nat.  Man.,  1878,  24. 

Eufhiiitmm  pelami/$t  Jordan  A  Gilbert,  Synopsis,  430,  1883. 

Gymnowrda.  pelami*,  DRE&8LAB  &  Fesleb,  /.  c,  436,  1889. 

1256.  GTMNOSARDA  ALLKTEBATA  (Raftneaque). 
(Little  Tvnnt;  Bokito.) 

Head  3$;  depth  4*.  D.  XV-I,  12-VIII;  A.  12-VII.  Body  fusiform, 
robust.  Lateral  line  nowhere  making  a  very  distinct  curve.  Corselet 
well  developed,  not  covering  the  entire  space  between  the  diagonals  con- 
necting the  posterior  extremity  of  spinous  dorsal  and  base  of  pectorals. 
Posterior  margin  of  preopercle  about  2  in  inferior  margin.  Pectorals 
reaching  vertical  from  ninth  dorsal  spine.  Bluish  above ;  sides  and  belly 
silvery ;  no  stripes  of  any  kind  below  lateral  line;  above  lateral  line  sev- 
eral wavy,  oblique  streaks;  5  round  black  spots  about  as  large  as  pupil 
below  pectoral.  Warm  seas,  occasionally  northward  to  Cape  Cod ;  com- 
mon in  the  West  Indies  and  the  Mediterranean ;  not  recorded  from  Califor- 
nia.   (Allctcratu,  a  local  name  in  use  at  Palermo.)    (Eu.) 

Bcomtxr  aUetkratn*t  Rakinehijue,  Caratteri  Alcuni  (ienere,  etc.,  46,  1810,  Palermo. 

ThynnHM leacliUiwt^  Ruwo,  Eur.  Muriri.,  in,  414,  1826,  Nice. 

Scomhsr  quatlripHHctatm,  Geoffrey  St.  Hilaire,  Descr.  Egypt.  Pota.,  pi.  24,  fig.  3,  1827,  Egypt. 

Thi/nHwt  thmmina,  Civier  A  Valkncienne*,  Hist.  Nat.  Poiut.,  vm,  104,  1831,  Mediterranean. 

Tlttmnu*  hr<mUUu*i*,  CivierA:  Valenciennes,  Hist.  Nat.  Poiw.,  vm,  110,  1831,  Brazil. 

Thynnm  brrripinni*,  Cuvikr  &  Valknciennes,  Hist  Nat.  Poim.,  vm,  112, 1831,  Mediterranean. 

Orqmu*  ullUeraiH*,  Gill,  Cat.  Finh.  East  Coast  N.  A.,  in  Kept.  U.  S.  Fish  Co  mm.,  802,  1873. 

EvthyHMiKaUiitratu*,  Jordan  &  Gilbert,  Syuopsiff,  430,  1883. 

Thyunu:hthy»  thnnuiHa,  Giolioli,  Cut.  del  Peaoi  Italiani,  2),  1880. 

Orajum  thnnnina,  P<»et,  Enumeratio,  72,  1875. 

TfitjHttu*  qjfiiii*,  Cantor,  Cat.  Malay  Fishes,  106,  1850,  Sea  of  Pinang. 

Thytmkhthya  brecipinnti,  GlOLloLi,  Cat.  doi  Pesci  Italian!,  25,  I880. 

391.  THUNNUS,  South. 
(Grkat  Tunnies.) 

ThynuuK,  CrviER,  Regno  Animal,  Ed.  1,  313,  1817,  (thyuttu*;  not  of  Fabricic*,  1775,  a  genii*  of 

Butterflies). 
Thunnu*,  South,  Eneyclop.  Metropol.,  v,  620,  1845,  (Ikywuu);  (fido  Gill). 
Oryatu*,  Cooper,  Proc.  Cal.  Ac  Nat.  Sci.,  1863,  77,  (Ihymuu;  not  Orycmu,  Gill,  1861,  which  was 

originally  a  misprint  for  Orrynn*). 
AUworay  Jordan,  Man.  Vert.,  Ed.  v,  106,  1888,  (thyunu*). 

Body  oblong,  robust,  with  very  slender  caudal  peduncle.  Head  conical. 
Mouth  wide,  with  one  series  of  small,  conical  teeth  in  the  jaws  and  bands 
of  minute  villiform  or  sand-like  teeth  on  the  vomer  and  palatines.  Scales 
present,  those  of  the  pectoral  region  forming  an  obscuro  corselet.  First 
dorsal  of  12  to  15  spines  which  grow  gradually  shorter  backward,  the 
interval  between  last  spine  and  second  dorsal  slight ;  second  dorsal  and 
anal  short  and  rather  high,  each  with  8  to  10  fin  lets ;  ventrals  moderate ; 
pectorals  moderate,  inserted  rather  below  the  level  of  the  eye.    Vertebra 


39Z    CERMO.  Jnnlat 
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1268.  OEBMO  ALALUNGA  (GmeliD). 
(Long-finned  Albacoei;  Albecor;  Alilonuiii;  Gebmon.) 

Head  3i;  depth  3*.    D.  XIV-II,  12-VJII;  A.  II,  12-VII.    Body  little 

compressed,  regularly  elliptical,  its  weight  great  in  proportion  to  length. 

Tail  strongly  keeled,  broader  than  deep,  the  keel  extending  forward  to 

tilth  fin  let  from  last.     Corselet  small,  indistinct.    Scales  rather  large. 

Dorsal  and  anal  of  equal  height;    pectoral  very  long,  saber-shaped, 

reaching  to  first  of  the  dorsal  finlets,  shorter  in  the  young,  inserted  a 

little  below  level  of  pupil,  its  base  a  little  wider  than  the  large  eye ;  ven- 

trals  short.    Metallic  steel-blue ;  belly  silvery  ;  fins  dark,  with  metallic 

luster.    Tropical  seas ;  pelagic  and  widely  distributed.    Rarely  seen  on 

the  Atlantic  Coast  of  America,  but  very  common  in  the  Mediterranean. 

It  is  found  on  the  Pacific  Coast  as  far  north  as  San  Francisco,  and  is 

extremely  abundant  in  the  spawning  season  about  the  Santa  Barbara 

Islands.    As  a  food-fish  it  is  of  little  value,  the  flesh  being  coarse  and 

oily,  fur  inferior  to  that  of  the  Tunny.    Length  3  feet;  weight  15  to  20 

pounds.     (Alalunga,  a  name  used   in  Sardinia,  from  alat  wing;  lotigus, 

long.)     (Eu.) 

Ahi-ltiutja,  Crrri,  Hist.  Nat.  Sard.,  in,  101, 1777,  Sardinia. 

&\,mher   alalunga,    Gmelin,  Synt.   Nat.,  1330,  1788,  (Sardinia;  based    on    Cetti;  misprint  fur 

"  alalunga  "  ). 
Scomber  prrno,  Lacep£de,  Hist.  Nat.  Poise.,  n,  598,  and  m,  1, 1802,  170  S.  latitude  and  1030 

W.  longitude. 
Thi/HUHM  aJlantUiu,  Lesson,  Yoy.  Coqnille,  Zottl.,  11, 165, 1888,  Atlantic  Ocean. 
Tkynnu*  balttatu$,  Cuvir.R  A  Valenciennes,  Hist.  Nat  Poiss.,  nil,  136^1831,  tropical  parts 

of  Atlantic. 
ThtfHuu*  p<icijlcu*,  Cuviee  &  Valenciennes,  Hist.  Nat.  Poiss.,  mi,  133, 1831,  27°  and  a6°  S. 

latitude,  103°  W.  longitude. 
ThyuHN*  argenti-riUatu*,  Cuvier  <fc  Valenciennes,  Hist.  Nat.  Poisa.,  vm,  134,  1831,  Atlantic 

and  the  Indies. 
Thftnnua  albacora,  Lowe,  Proc.  Zoiil.  Soc.  Load.,  1839,  77,  Madeira. 

ThirnHM  macroptrni*,  Tkmminck  A'  Schleuel,  Fauna  Japan,  Poias.,  98,  pi.  61,  1850,  Japan. 
Orcynu*  mbuhilun*  Poey,  En ume ratio,  71,  1875,  Cuba. 
Orcynu*  alahmga,  Jordan  &  Gilbert,  Synopsis,  428,  1883. 
Albacora  alalonga,  Dresslar  &  Fesler,  I  c,  438,  1889. 

393.  SARDA,  Cuvier. 
(Bonito8.) 

frtnla,  Cuvier,  Regno  Anim.,  Ed.  2,  11,  199,  1829,  (pektmgB  —  tarda). 

r<latinj$,  Cuvier  &  Valenciennes,   Hist.   Nat.   Poiss.,   vm,   149,  1831,  (tarda);  not  Pelamyt  of 
Pam>in,  a  genus  of  snakos. 

Body  rather  elongate,  covered  with  small  scales,  those  of  the  pectoral 
region  forming  a  corselet.  Caudal  peduncle  slender,  strongly  keeled. 
Head  large,  pointed,  compressed.     Mouth  large.    Teeth   in   the  jaws 


♦Poey,  in  describing  (hrynu*  mbuhdu*,  says  the  pectoral  in  mbulatw*  is  IV,  in  aual,  5  in  total 
to  baso  of  caudal,  %  in  ventral,  }  in  head.  Dr.  Liitken  unite*  other  doubtful  specie*,  albican^ 
pacifictu,  germo,  etc.,  with  ulalnugu,  but  hesitates  to  do  the  same  with  mbulalu*  only  on  account 
of  the  length  of  its  pectoral,  which  he  thinks  is  a  little  too  long  for  Ihtjnnu*  and  not  nearly  long 
enough  for  alalunga. 


1 

dark  *triiM»  frum  llir  back  «l>lii|nely  downward  mil   forward  fivaa  IW 
Wit;  xilvrry   below.      Length  L'l    fori;   weijtbt    frum    10   lo    13    fmmtt 

fooil-ri.il  of  ratlu-r   low   grailr.     Tlii*  uprrini  mmi   to   inhabit    lb*    gpn 
oa-au.  approix-bui)-  (In-  .hum  for  f.«nl  ur  purpiar*  of  (pawning       i  f.  - 


Kci.l  31:  ili-ptli  I].      II.  XY1IJ-I,  l'.'-VllI  :   A.  II.  II-VI,      Hrad  [Ki.sud 
coniral.    Imlcil.      Ma\iilari     tt-.l    t.-ailim,'    .-.v.      frrlli    •It..H(.    rnti«d. 

al«,iu   li.   in   .:..!,  .,»«.      |W,.„ ..I-   ,.l.i,.a  jn.t    I*-!..*    ll.r   ln*t   of  pup,:, 
warrel)   ball"  a-  loiii:   ..-   b.-a.l.      i.il]   rak.r-   lontf.  alruittf.  Iti  «r    IT   t*:*» 

a  Kliar|i  nine    i>. Ion     -It    , I. .!,:,!.       I>mk    mriallir    blur:    ...Ir.    .ta.k.   : 
■r^ral  Warkul. -tii]..-.  tutiuitm  ..1.1i.(n.  ly   npuanl  ami  backward   fra 

b*r  and  direction       Ltugtb  \!  Iv  3  frt-t  ;    n«-i«lil  li>  |*umli.     Sao  Irttxnw 
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to  Patagonia  and  Japan  ;  abundant  northward  in  summer ;  very  similar 
to  the  preceding,  but  with  the  spinous  dorsal  always  shorter,  its  flesh 
similarly  coarse,  dark  red,  and  oily,     (chilentis,  living  in  Chile.) 

Pelanty*  chileHfi*,  Cuvier  &  Valenciennes,  Hist.  Nat  Poles.,  tiii,  163,  1831,  Valparaiso;  GCw- 

thek,  Cat.,  H,  368,  18 GO. 
IVlamy*  oriental*,  Temminck.  &  Sculeoel,  Fauna  Japan,  Poiss.,  90,  pi.  52,  I860,  Japan. 
P*lain$f$  Untolata,  G i hard,  Par.  R.  R.  Sunr.,  x,  106,  1858,  San  Diego,  California. 
Santa  chiletuu,  Jordan  &  Gilbert,  Synopsis,  428,  1883;  Dresslar  &  Fesler,  I.  c,  441, 1889. 

394.  SCOMBEROMORUS,*  Lacepede. 

8comberomorw,  Lac£  fkpe,  Hint.  Nat.  Poiss.,  in,  292,  1802,  {plmmitru). 
Cybinm,  Cvvier,  Regno  Anini.,  Ed.  2,  n,  1829,  120,  (comtnenonu). 
Ajxxlnnti*,  Bennett,  Proc.  Comm.  Z06I.  Soc,  1,  169,  1831,  (immunit). 
Lepuiocybium,  Gill,  Pn«.  Ac.  Nat.  8c i.  Phila.,  125,  1862,  Iflavobruwneum). 
Chriomitrn,  Lockington,  Proc.  Ac.  Nat.  Sci.  Phila.,  1879,  133,  {concolor). 
Scoml*rodont  Van  Beneden,  (fossil). 

Body  elongate,  wholly  covered  with  rudimentary  scales,  which  do  not 
form  a  distinct  corselet.  Head  pointed,  comparatively  short  and  small. 
Mouth  wide,  the  strong  teeth  in  the  jaws  more  or  less  compressed  or 
knife-shaped;  villiform  or  sand-like  teeth  on  the  vomer  and  palatines ; 
maxillary  not  concealed  by  preorbital.  Gill  rakers  few.  Caudal  pedun- 
cal  with  a  single  keel.  Spinous  dorsal  low,  of  14  to  18  feeble  spines. 
Soft  dorsal  and  anal  short,  similar,  somewhat  elevated  and  falcate,  each 
followed  by  7  to  10  finlets;  ventrals  small;  pectorals  moderate,  near 
the  level  of  the  eye.  Air  bladder  present.  Vertebra  normally  formed, 
45  in  number.  Fishes  of  the  high  seas ;  graceful  in  form  and  beautiful  in 
color;  among  the  best  of  food-fishes.     (oKbufipoq,  Scomber;  6>opof,  near.) 

a.  Males  with  Bide*  silvery,  no  spots;  females  with  2  rows  of  brown  spots,  11ns  nearly  plain. 

concolor,  1261. 
an.  Both  sexes  with  numerous  tironso  spots  on  sides ;  spinous  dorsal  dark  except  at  base. 

b.  Soft  dorsal  inserted  in  advance  of  anal.  maculatub,  1262. 

bb.  Soft  dorsal  inserted  over  anal. 

e.  Body  deep,  the  depth  less  than  5  in  length 

d.  Teeth  26  to  32  in  each  jaw.  SIERRA,  1263. 

dd.  Teeth  about  40  in  each  jaw.  REGALIA,  1264. 

re.  Body  more  slender;  the  depth  about  6  in  length.  ca  valla,  1266. 

1261.  RCOMBEROXORrS  CON  COLO  B  (Lockington). 
(Monterey  Spanish  Mackerel.) 

Head  about  5;  depth  rather  less;  eye  5*.  D.  XVII-16-VIII ;  A.  I, 
16- VII I.  Mouth  slightly  oblique,  the  maxillary  reaching  to  posterior 
margin  of  pupil.  Teeth  of  jaws  comparatively  small,  subcorneal,  little 
compressed ;  about  50  in  each  jaw  ;  those  of  vomer  and  palatines  minute 
and  granular.  Lateral  line  slightly  wavy,  descending  obliquely.  Pecto- 
ral fins  8  in  length,  inserted  rather  above  axis  of  body ;  ventral  fins 
small ;  spines  of  dorsal  slender  and  fragile,  the  longest  I  as  long  as  head ; 
dorsal  fins  separated  by  an  interspace  equal  to  &  length  of  base  of  spinous 

*  For  an  account  of  the  species  of  Scomberomorus  see  a  paper  by  Meek  k  Newland,  Proc.  Ac. 
Nat  Sci.  Phila.,  1884,  232-236. 


white  al  l.iiiw.  Murk   abovr;  n»ft  ilonal   tinged    «>lh   fallow wa.  lU   H* 

yollii* i.li  mil,  l.hek  I.,. i.lii. :  rainlal  Markiab.  IU,[t,  nwu  vr  N«tk 
Atnrrica.  a].[wnriiii;  it.  Iiiru«  Kill  n>ry  im-piraT  at  book  >d  ts.  i.alf  at 
Il*xir..  ami  uloni;  Ih.-  Carolina  <ou.l  :  I  uniting  noitti  in  lb*  UV.  m  t*i  - 
Caj*  Aiiii.iiikI  - Ii  In  lim/.l:  r.ur  in  unknown  in  Col*.     »'.,jbi  •«♦ 

inl...  ..j.utl.-.l- 


H«nl  41:  i1i>|Hh  I!  I'  XVI1T-1V.]\:  A  II-l.VIX;  maiillarr  1|  ■ 
brail:  .-J-.V  ,...■. .t-,1  [.:  n-iilm)  :i* :  il.ir-al  ami  anal  lot»r-,a.:  It  :a 
>i.<a<l.  !<...■>  i-Ji.n.-ai...  it,  .Int-j!  ..n<l  ana!  ..(ilhi.r  al-.ut  «pa!  Pf*, 
itiaii;lil  fniiii  hii..-U  !..  .i-.i-al:  1.-:i.l  -m.it  ami  |»inlnl ;  mi.olt  a:i- 
uMnjiir.   jaw    -      .ii;     i.:h.|1im     i»:i.-Iiiiii!    l.i    |<o«l<-rio(    nlgr    ..f    m>  ;t 

1  +  II       8.. ft   ilorul   niH-rtnl   almoM   ilirrrily  over   fn.n t  of  anal      lateral 
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line  undulating,  with  about  165  pores.  Silvery;  above  dark  steel  bluish ; 
sides  with  numerous  round  spots  of  the  same  color  as  the  back,  three 
rows  of  these  spots  below  lateral  line  and  one  above;  spinous  dorsal 
all  black  ;  soft  dorsal  tinged  with  yellowish,  its  margins  black ;  anal 
white;  posterior  face  of  pectoral  entirely  black,  anterior  face  yellowish 
with  blackish  borders ;  caudal  black.  A  large  example,  supposed  to  be  a 
male,  has  five  rows  of  spots  below  the  lateral  line, anteriorly  these  spots 
decreasing  in  size  toward  the  belly,  but  extending  nearly  to  base  of  ven- 
tral fin.  Length  2\  feet.  Pacific  Coast  of  tropical  America;  generally 
common,  representing  S.  mac  Hiatus,  which  it  resembles  very  closely,  the 
more  backward  insertion  of  the  soft  dorsal  and  the  coloration  being  the 
only  distinctive  characters  of  importance.  The  species  is  not  valued  as 
food,  but  this  may  be  due  to  the  poor  ways  of  cooking  fish  prevalent  in 
Mexico.    (Sie)Ta,  the  vernacular  name,  meaning  saw.) 

Scomberomorua  maatlattu,  Jordan  &  Gilbert,  Bull.  U.  S.  Fish  Comm.,   II,  1882,  IOC;  not  of 

Hitch  ill. 
BcomlvromorH*  nurra,  Jordan  &  Stark s,  Kept.  Fishes  Sinaloa,  MS.  1896,  Mazatlan.     (Type, 

No.  1720,  L.  8.  Jr.  Univ.  Mm.     Coll.  Hopkins  Expedition.) 

1264.  SC0MBEH0M0RU8  REGALIS  (Bloch). 
(Sierra  ;  Pintado.) 

Head  4* ;  depth  4*.  D.  XVII-1, 15- VIII ;  A.  II,  14-VIII.  Body  rather 
elongate,  its  dorsal  and  ventral  curves  about  equal.  Lateral  line 
descending  obliquely,  undulate  along  the  tail.  Mouth  large;  maxillary 
reaching  to  below  eye ;  angle  of  preopercle  produced  backward ;  pec- 
torals scaly  ;  caudal  peduncle  rather  slender,  its  least  depth  5£  in  head ; 
Caudal  less  widely  forked  than  in  macnlatus.  Teeth  triangular,  strongly 
compressed,  about  40  in  each  jaw.  Pectoral  scaly.  Silvery ;  sides  with 
two  blackish  longitudinal  bands  crossing  lateral  line  below  soft  dorsal, 
both  posteriorly  broken  with  longitudinal  spots ;  above  and  below  these 
numerous  brownish  spots  in  rows  persistent  in  the  adult ;  anterior  por- 
tion of  spinous  dorsal  black.  Cape  Cod  to  Brazil ;  not  very  common  on 
our  Atlantic  Coast;  abundant  in  Cuba,  closely  allied  to  Scomberomorua 
maculatuB,  from  which  most  fishermen  do  not  distinguish  it.  It  reaches 
a  length  of  5  or  6  feet  and  a  weight  of  20  pounds,  it  being  also  an  excel- 
lent food-fish,     (regalia ,  royal.) 

Scomber  regedu,  Bloch,  Ichthyol.,  pi.  333, 1796,  Martinique  ;  after  a  drawing  by  PirMira. 
8<i>mt><romoniM pbtinieri,  Lacki-kdk,  Hist.  Nat.  Poiss.,  m,  292, 1806,  Martinique;  after  Aubriet's 

copy  of  Plumier's  drawing. 
('ylnnm  regale,  Gf  nthkr,  Cat.,  II,  372, 1860. 

<'t/hium  acrrrum,  Ci'vif.r  &  Valenciknnks,  Hist.  Nat.  Poiss.,  viu,  186.  1831,  Cuba. 
Scvmberemonu  regalu,  Jordan  A  Gilbert,  Synopsis,  426,  1883;    Meck  A  Newlavd,  I.  «*.,  234, 

1885 ;  Dresslar  &  Fbsler,  I  c,  444,  pi.  x,  1889. 

1265.  SCOMBEROMORUS  CAY  ALL  A  (Cnrier  A  Valenciennes). 
(KiNorisii ;  Ca valla  ;  Cero;  Sierra.  ) 

Head  5;  depthG;  eye  large,  2  in  snout.  D.XV-I,15-VIII;  A.II,15-VIII. 
Mouth  large,  maxillary  reaching  to  below  eye.    Lateral  line  descending 


Id.ily  elim (•»!.'.  fusiform,  llrwl  very  long,  .lender  aad  |  'nlil.  *fa 
mandilile  Winj{  longer  than  iipiwr  jaw:  jaws  funning  *  art  »f  bnl. 
rli-ft  of  mi m til  <\IvNilinif  In  Iii-Iii w  <->r:  pixtrrior  part  of  mmiwi 
cnv.-ml  l.j  ll'epri'iiilnlal:  In, it,  iun.arni.il  mill  a  rlo-c  ■*?»•«  of  inati 
ant  1n-th.ni.tti-  .ir  lnini;,1r:  ,]„.,r  .-lie.-,  liiirlj  wmlt:  .  illiforw  i— «a 
on  iiinirr  ami  |>alului>-  :  mil.  a-  in  .\i/.Aiu..  Lheir  lammir  funaio*  a  M 
■  1,1k;   m-iili-H  ■mall,  -i  atrili   li.iinini:  a  rurm-lt-t :   thoaraliiojt   th»   baaa  W 

loni;.  11  h  «|itui-ft.iliniii  L'.''  ni  niiiiili.'i     I  in.--]ii-ri<n.  a  very  Urgr  m*«-k»r»i  lil* 


i  half  length  <-fuw 

.  alnrh  i.   nrailj   ta-f 
HormarhtbrlaicM. 


Caudal   lube*   iliurt.  vcrj    ol.ri][.(lv   » [.trading,  llirir  length  about  t  h 


Jordan  and  JZvermann. — Fishes  of  North  America.        877 


Pectoral  2±  in  head.  Corselet  small.  Steel  blue ;  dark  above,  paler 
below  ;  do  distinct  markings,  young  faintly  barred  ;  tins  colored  like  the 
body.  Tropical  seas;  not  rare  about  Cuba,  where  it  spawns;  north  to 
southern  Florida ;  not  rare  about  the  Florida  Keys.  It  reaches  a  length 
of  6  feet  or  more  and  a  weight  of  over  50  to  100  pounds,  and  is  valued  as 
a  food-Ash.    (Named  for  its  discoverer,  Solander,  an  early  explorer.)   (Eu.) 

OtfbtHm  mlanttri,  Ovur  A  Valenciennes,  Hist.  Nat.  Poiss.,  vm,  192,  1831;  after  MS.  of  Solan- 
der ;  open  sea,  exact  locality  unknown. 
Cyttimu  »ara%  Behnett,  Beechey's  Voyage,  Zoiil.,  63,  pi.  20,  fig.  2, 1849,  Loo  Choo  ;  GCntueu. 

Cat.,  n,  373,  1860. 
Cybittmpetw,  Poet,  Memoriae,  if,  234,  pi.  10,  fig.  1,  i860,  Havana. 
Cjfftium  trrany,  Dodrrlein,  Giorn.  di  So.  Nat.,  Ed.  Econ.,  vm,  1872,  Palermo. 
Atauthocybium  petm,  Poey,  Synopsis,  363,  1868. 
Acattthocybium  tolandri,  Jordan,  Proc.  U.  8.  Nat.  Miu.,  1884,  119. 

Family  CXIX.  GEMPYLIDiE. 

(The  ESCOLARS.) 

Mackerel-like  fishes  with  the  body  rather  elongate,  more  or  less  com- 
pressed, covered  with  minute  scales.  Lateral  line  various,  sometimes 
obsolete,  sometimes  with  a  dorsal  branch.  Head  large,  compressed,  with 
very  strong  teeth,  usually  compressed,  some  of  the  anterior  canine-like. 
Lower  jaw  projecting.  Gill  openings  wide,  the  membranes  not  united, 
free  from  isthmus.  Gills  4,  a  slit  l>ehind  fourth.  Opercles  in  adult 
unarmed ;  in  young  the  preopercle  with  radiating  spines  as  usual  in  scom- 
broid fishes.  Dorsal  fin  long,  a  notch  separating  the  weak  spines  from 
the  soft  part,  which  always  forms  a  distinct  lobe  anteriorly,  similar  in 
form  to  the  anal  fin.  Finlets  often  present.  Caudal  peduncle  slender, 
usually  not  keeled,  the  fin  moderate  in  size,  always  forked.  Ventrals 
small,  often  reduced  to  a  single  spine.  Vertebne  numerous,  32  to  53  in 
number.  Pyloric  cu*ca  rather  few.  Air  bladder  usually  present.  Color- 
ation metallic,  usually  brilliant.  Genera  about  6;  species  about  12. 
Fishes  of  the  high  seas,  widely  distributed  and  descending  to  considera- 
ble depths,  usually  breeding  about  rocky  islands,  most  of  them  used  as 
food.  The  Gempylidw  are  closely  allied  to  the  Scombrida',  from  which  they 
diverge  in  the  direction  of  the  Lcpidopidat  and  Trichiurida\  The  succes- 
sive steps  are  indicated  by  the  progressive  elongation  of  the  body,  the 
progressive  reduction  of  the  ventrals  and  the  vertical  fins,  and  on  the 
other  hand  by  the  progressive  elongation  of  the  lower  jaw  and  the  spe- 
cialization of  the  dentition.  Dr.  Liitken  calls  attention  to  the  fact  that 
the  Qempylida'  possess  a  system  of  dermal  ribs  or  subcutaneous  ribs,  com- 
posed of  slender  bony  filaments  close-set,  directed  backward  and  upward, 
and  backward  and  downward  from  the  median  line.  This  character  has 
been  verified  in  Thyrsitev,  Nealotus,  and  Oempylus.  (Trichiurida-,  part,  GUn- 
ther,  Cat.,  n,  349-353,  1860.) 

TnTRnrriNJc: 
a.  Body  moderately  elongate,  the  dorsal  spinoff  less  than  30,  the  (inlet*  usually  few. 
b.  Ventrals  well  dcrt>loi>ed,  their  rays  I,  5. 

c.  Dorsal  and  anal  each  with  detached  flu  lets. 

d.  Lateral  line  well  developed,  moderately  curved;  finlet*  2;  skin  with  small  thin 
scalas.  Bipikni'LA,  396. 


abruptly  tlecuirisl,  anil  7"«.»rii(ojM,i  with  4  or  6  flnt*u,  and  lb*  ln*»iW 
lino  ntul;  Mraitftit.  The  American  apeclM,  riolarrm,  with  7  flnWta.  aaw 
tin-  lateral  line  li(thtlv  riirvnl  i>  ■till  Iwttvf  rti.tinjtnl.bed.  ••><!  >h-«U 
prtil»hly  iiiiiii iinii-  tin-  iy|B'  ill  ii  new  genu.,  fur  which  w«  prof  —    u» 

Hoart  i;  .l.plh  «.  U  XXI.  IS'  +  ll;  A  17+111;  V.  1.  J:  1'.  U 
Width  .jf  iuteroilntal  area  itli|{hil)  greater  than  length  of*)*.  *k«k> 
mutailiert  nearly  "\  lime*  in  leuictli  iif  bead  aud  .'if  Hum  id  Irafta  tl 
u].j«-r  ju».  I -.i-l  height  of  tail  npiaU  width  at  interoil.itaj  v.* 
LeUKtli  ,.f  .limit  l«  in-  ili.il  ..{  U„ar-l  ilurul  *|iinr.  ami   (   dulMn   fruM 

■ii.iul  ti>  ..rik'iti  i.f  -i «  i|..i.al.      Manila  eHemling  hi  trrlicaJ  ltirw«<k 

front  uf  i-yr  I,- n^i  Ii  ..f  ii|.|»r  jj"  .-,( (■:.!.  :ij  tinira  w tilth  of  iiHrn,it..u. 
■  |.jnr.  MatirtiliN-  rijcln-  ■■•  vrHi.ul  lliluii^li  In  ml  duikid  gf  r;t  .u 
Irniitli.  itiehirtiiii;    the    i1f»1ij    li|'.  m   ."•  time*    width   "f  iuteiurbii»:    »t>* 

diameter  »f  •■>«■  tWermt  n—ttil  a  narrow  -lit  ulared  mi.lw.j  brt*<-« 
aiileriur  ami  i-jr.  Stnintj  (* — ( ti  «r>  I iit-TTimx ttlmrj  nod  m>o.li>.lr.  Tk-« 
Later  bug.  iiil.ii..rlv  in  rm.f  ,,f  i.i-.ulli :  pM-udouranrl.tr  well  «>i*4<>r«d 
li<>  It:. f  (fill  rak.r.      .«|.iii"n.  .I..r-al   1-,-iri.  at  a  dt.laor*   frun.   «.-.t 
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which  equals  twice  length  of  snont ;  it  is  highest  in  middle.  Ninth  and 
thirteenth  spines  slightly  longer  than  third  spine  and  more  than  twice 
as  long  as  twentieth,  their  length  equaling  \  that  of  snont.  Soft  dorsal 
highest  anteriorly,  its  longest  ray,  the  fifth,  being  nearly  twice  least 
height  of  tail.  Caudal  forked,  its  middle  rays  about  i  as  long  as 
external  rays.  Anal  origin  under  the  third  ray  of  soft  dorsal,  its  dis- 
tance from  vent  2±  times  length  of  dagger-shaped  spine.  Vent  directly 
under  end  of  spinous  dorsal.  Anal  rays  longest  anteriorly,  the  fifth  ray 
being  nearly  as  long  as  corresponding  ray  of  soft  dorsal.  The  dagger- 
shaped  spine  in  front  of  anal  \  least  height  of  tail ;  ventral  immediately 
under  third  spine  of  dorsal ;  its  first  and  longest  ray  $  interorbital  width ; 
fifth  ray  about  $  as  long  as  first ;  pectoral  beginning  under  second  dorsal 
spine,  its  length  2\  times  width  of  interorbital  area,  extending  to  verti- 
cal midway  between  fifth  and  sixth  dorsal  spines.  Lateral  line  well 
developed,  descending  gradually  from  upper  angle  of  gill  opening, 
reaching  median  line  of  body  under  soft  dorsal.  Scales  irregular  in 
shape,  thin,  elongate,  cycloid,  and  deciduous.  Purplish ;  the  spinous 
dorsal,  pectorals,  ventrals,  and  inside  of  mouth  blackish.  Known  from 
one  specimen  caught  by  Captain  Thomas  Thompson,  on  Le  Have  Bank, 
south  of  Newfoundland,  in  125  fathoms.  (Bean.)  (violacea,  violet- 
colored.) 

Thynntop*  riolatxu*,  Bxan,  Proc.  U.  8.  Nat.  Mas.,  1887,  613,  Le  Have  Bank.    (Type,  No. 

'  39287.    Coll.  W.  A.  Wilcox);  Goour.  &  Bean,  Oceauic  Ichth.,  1U6, 1895. 
ThyrtUes  nigcr,  Poky,  Enumeratio,  74,  1875. 

397.  RUVETTUS,  Cocco. 

(Escolares.; 

RurtttH*,  Cocco,  Giorn.  8ci.  Sicilia.,  xlii,  2, 1829,  (pretiom*). 

Apluru«y  Lome,  Trans.  Zoiil.  Soc.  Lon«l.,  II,  180,  1841  (rimpltr). 

Acanthoderma,  Cantraine,  Journ.  Ac.  Sci.  Bclles-Lettres  Bruxelles,  x,  1835,  ( lemminki). 

Body  fusiform,  moderately  elongate,  the  skin  covered  with  bony  tuber- 
cles remote  from  each  other  and  obliquely  placed.  Mouth  large,  with 
strong  teeth,  some  of  the  anterior  in  each  jaw  canine-like.  Lateral  line 
obscure,  little  developed.  Abdomen  keeled.  Tail  not  keeled.  Dorsals 
near  together,  well  differentiated ;  dorsal  aud  anal  each  with  2  unlets. 
Ventral  rays  I,  5.  Color  black.  One  species.  A  large,  deep-water  fish, 
generally  valued  as  food  in  the  tropics.  (Roveto  or  Ruvetto,  Italian  name 
of  Ruvettus  pretio8us. ) 

1268.  RUTETTUS  PBETIOSrS,  Cocco. 
(Escolar;  Rovetto;  Ruvetto;  Ciiicolar;  Oil  Fish;  Scour  Fish;  Plain-tail.) 

Head  4  ;  depth  6 ;  eye  large,  5.  D.  XV-1&-II ;  A.  17-11 :  V.  I,  5 ;  C.  9  +  8; 
vertebrae  16 -f  16=32.  Ctrca  11  to  11.  Body  oblong,  compressed,  not  greatly 

*  Another  fifth  of  this  group,  apparently  allied  to  E*colar  ha*  lieen  mentioned  as  Thyr*U*»  nigtr. 
Poky. 

Known  only  from  a  fragment  of  the  tail  of  a  specimen  weighing  about  I'M  pounds.  Caudal 
peduncle  with  a  distinct  keel.  Scale*  thin,  smooth,  and  roundish,  nut  Kpinnu*.  Color  every- 
where intense-  black.  Last  ray*  of  dorsal  apparently  detached.  Flesh  white,  exquisite  in 
flavor,  as  in  IlttrettiM*  prttwm*.  Havana.  (Poey.)  Thrown  on  shore  by  a  storm.  This  ic  proba- 
bly not  a  ThyrtUet,  nor  a  Iiipinutda,  as  the  caudal  peduuelo  has  no  keel  in  either  genus,  (niger, 
black.) 


398.  EPINNULA.  l\w> 
llo.ly  ftii.ifi.nii.  Mtmewlmi  ••••m[>ii-wd.  m«lrrau>lt   rl»n*>tr.   ™.-r 

witlimiuiit-llmifti-.-il.--.      l.:it. -rul  tmr   |.r™rin.  .luiiM-.      Ik.^.1    Do.  o. 


I  i«».  KPI>MLt   «li.l*TK*M«,r«> 

HrtdS:  tl.-i.ih:..     [>.  XV-I,  i.;:  a    III.  IS:  V.  !.  r.;  I'.  IS:  C  *  +  :.  B 

7:  cor.  111.      11.nI.  ■ 1.1..1.I.  .■[..i,.-i.t.-. mwl.     M.iiIUi.  r™L.»j 

uiiiMI*  ..f  ryr;   .■..-   !;.r-r.  :,l....:i    ;,„   - it  :   ..|*irui.r   |w.dI   mfi .   Cm 

d.mal  low.  ilcj.t.-Ml.lp  in  a  crw.i.  :  ,n..il  I--ijiiinii,k  t.ut  ItitW  l-rbta* 
ttColnl  ilnrul  <'.in.L>;  fi.ik..!.  Hi.- l..«.  I  :..!..-  -Wirt  :  prrlunh  M  U 
Date;   vmtia:.   lialf  »H>a1l<-r.   mi.l.-t    L.b.i    itiiclr  uf  ]-<U.i.!       lulnl.ul 

Imrj   nearly    half   br»J ;    lu».-r  j..«    |>iujwt  iuk  :    ]>t*uuiilluif*   Wdm4 
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with  an  external  series  of  sharp  teeth ;  about  2  large  compressed  canines 
on  each  side  in  front ;  one  on  each  side  near  tip  of  low  jaw  ;  lower  teeth 
otherwise  smaller.  Scales  small,  caducous.  Upper  lateral  line  very  high, 
parallel  with  back  ;  lower  joining  it  behind  the  shoulder,  thence  curving 
downward,  following  outline  of  belly.  Intestinal  canal  short.  Bluish, 
darker  above,  silvery  below.  (Poey.)  Two  specimens  known,  one  taken 
near  Havana  in  1853,  3  feet  long,  the  other  obtained  by  the  Albatros*  in 
1885.  (Mayistrali*,  master ;  in  Spanish,  Domine;  in  reference  to  its  resem- 
blance to  the  scholar,  Ettcolar,  RuvettuH pretionus.) 

Epinnula  magiMrtili*,  Poky,  Meiuoria*,  I,  369,  1851,  Havana;  GCntiier,  Cut.,  II,  349, 1860;  Goont 
&  Bean,  Oceanic  Ichthyol.,  108,  1895. 

399.  NEALOTUS,  Johnson. 

Ntalotu*,  Johnson,  Proc.  Zoiil.  Soc.  Lond.,  1865,  434,  (trip<$). 

Body  elongate,  much  compressed,  incompletely  covered  with  delicate 
scales.  Cleft  of  mouth  deep.  Small  teeth  in  jaws  and  on  palatine  bones ; 
none  on  vomer.  First  dorsal  (composed  of  about  20  spines)  continuous, 
extending  to  the  second ;  fin  lets  behind  dorsal  aud  anal ;  a  dagger-shaped 
spine  behind  vent.  No  keel  on  tail.  Caudal  fin  well  developed.  Ven- 
truls  reduced  to  a  spine  each.  Seven  branch iostegals.  Deep  seas ;  one 
species  knowu.     (vedAuroc,  newly  caught.) 

1270.  NEALOTUS  TRIPES,  Johnson. 

Head  4*;  depth  9} ;  eye  5;  snout  3.  D.  XXI,  19  +  II;  A.  18,111;  P.  13; 
V.  1.  Body  very  elongate,  with  a  few  large,  deciduous,  simplo  scales  of 
delicate  structure  here  and  there  upon  its  surface.  Head  flattened  above, 
concave  in  interorbital  region,  with  4  low  ridges,  the  inner  pair  of  which 
inclose  an  elongate,  diamond-shaped  space;  lower  jaw  longest.  Eye  round, 
lateral;  opercle  with  2  obtuse  projections  behind,  separated  by  a  notch. 
Spinous  dorsal  inserted  in  front  of  root  of  pectoral,  its  height  slightly 
greater  than  half  that  of  body ;  its  length  less  than  half  that  of  body, 
placed  in  a  groove;  the  second  dorsal  placed  close  behind  first,  not  so 
high  and  less  than  half  as  long.  Pectoral  origin  under  angle  of  opercle, 
its  length  equal  to  that  of  second  dorsal  fin.  Spines  representing  ventrals 
inserted  close  together  under  hinder  part  of  roots  of  pectorals,  their  length 
about  i  height  of  body.  These  spines  are  longitudinally  grooved ,  and  each 
appears  to  consist  of  2  or  3  spines  coalesced  together.  Vent  very  slightly 
postmedian  ;  a  flat,  dagger-shaped  spine,  longitudinally  grooved,  half  as 
long  as  height  of  body,  inserted  close  behind  vent.  Anal  fin  inserted 
behind  this  spine  at  a  distance  about  equal  to  its  length,  and  opposite 
to,  but  rather  shorter  than  second  dorsal.  Caudal  fin  deeply  furcate. 
Lateral  line  descends  obliquely  from  above  opercle  to  middle  of  length  of 
fish,  and  then  continues  with  a  gentler  obliquity  along  posterior  part  of 
body  to  tail,  where  it  is  inserted  at  i  distance  from  ventral  to  dorsal  out- 
line. (Goodo  &  Bean.)  Two  specimens  known,  one  from  Madeira,  the 
other  taken  by  the  Challenger  between  the  Bahamas  and  Bermudas,  (tripe* , 
3-footed,  the  2  ventral  spines  and  the  anal  spine  forming  a  tripod.) 
Ntalotu*  trip**,  Johnson,  Proc.  Zool.  Soc.  Load.,  1865,  434,  Madeira, 
F.  N,  A. 57 
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"  This  fish,  the  '  Coelho '  or  Rabbit  Fish  of  Madeira,  lives  habitually  at 
the  bottom,  and  is  taken  at  most  seasons  at  a  depth  of  from  100  to  300 
or  400  fathoms,  and  in  the  summer  months,  according  to  Lowe,  it  is  gen- 
erally one  of  tho  commonest  and  cheapest  fishes  in  the  market,  where  it 
is  sold  in  bundles,  chiefly  to  the  Portuguese.  It  breeds  in  August  and 
September,  and  attains  a  length  of  \\  to  2\  feet.  It  is  a  very  wary  fish, 
its  name  of  rabbit  fish  being  due  to  its  habit  of  snapping  off  bait.  Sev- 
eral specimens  were  obtained  in  Bermuda  in  1877  by  Dr.  Goode.  The 
fishermen  obtain  it  at  a  depth  of  60  to  100  fathoms,  and  it  is  known  to 
them  as  the  '  Catfish/"  (Goode  &  Bean.)  (Prometheus,  a  classical  name 
"par  nne  allusion  facile  d  sautir.") 

Gtmpylv$  prometheu*,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  viu,  213,  pi.  222,  1831,  St. 

Helena. 
Gempylng  •olandri,  Cuvier  &   Valenciennes,    I.    c,    vm,    215,   1831,  New    Holland ;  after 

SOLANDER  MS. 

Gempglu*  prometheus,  Valenciennes,  Ichth.  Ilea  Canaries,  61,  pi.  11. 
Prometheus  ailtmticH*,  Lowr,  Trans.  Zool.  Soc.  London,  11,  181,  1841,  Madeira. 
Promeihiehthyi  atiantictts,  GoODE  &  Bean,  Ocean.  Ichth.,  200,  1895. 

We  provisionally  associate  with  Promethichthys  t  the  fish  called  LHcrotus 
parvipinnis  by  Goode  &  Bean,  the  very  young  or  larva  of  some  unknown 
species.  If  the  small  number  of  dorsal  and  anal  rays  is  permanent,  this 
species  would  form  a  new  genus,  between  Promethichthys  and  Gempylus, 
the  small  soft  dorsal  and  anal  marking  a  transition  toward  the  Lepidopidce. 

1272.  PROMETHICHTHYS  PABTIPINNI8  (Goode  A  Bean). 

Head  2i;  depth  6;  eye  6;  height  of  tail  2  in  eye.  D.  XXI,  11;  A.  II, 
8 ;  P.  12 ;  V.  I,  1,  or  I,  2.  Upper  jaw  reaching  vertical  from  front  of 
orbit.  Three  largo  fangs  in  upper  jaw ,  a  large  fang  near  tip  of  lower  jaw, 
and  8  smaller  teeth.  Three  weak,  diverging  spines  on  the  border  of  pre- 
operculum.  Dorsal  originating  at  a  distance  behind  eye  about  equal  to 
H  times  length  of  eye,  or  about  over  middle  of  operculum ;  spines  all 
serrated,  the  first  5  about  equal ;  they  diminish  gradually  in  size  from  fifth, 
and  the  last  is  only  about  i  as  long  as  eye.  The  ventral  origin  is  under 
the  sixth  dorsal  spine ;  the  spine  strongly  serrated,  its  length  equal  to 
that  of  ninth  dorsal  spine ;  ventral  with  either  a  single  bifid  ray  or  2 
simple  rays.  Color  silvery  ;  caudal  peduncle  and  top  of  back  at  base  of 
dorsal  brownish.  Western  Atlantic;  Albatross  stations  2537,2542,  and 
2601;  about  40°  N.,  70°  W.;  known  only  from  larval  specimens,  (parvus, 
small ;  pinna,  fin.) 

Dicrotus  parvipinnis,  Goode  &  Bean,  Oceanic  Ichthyology,  201,  1895,  Gulf  Stream. 

401.  GEMPYLUS,  Cuvier  &  Valenciennes. 
(Snake  Mackerels.) 

Gempplus,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poi«.,  Tin,  207, 1831,  (serpens). 
Lrmnisoma,  Lemon,  Voyage  Coquille,  Poissons,  160, 1826,  (tktfrsitoides). 
Zgpkotkyca,  Swainson,  Nat.  Hist.  Fished,  11,  1839,  239,  (coluber). 

Body  very  much  elongate,  cdm pressed,  and  band-shaped,  approaching 
the  form  of  Lepidopus,     Head  long,  pointed  anteriorly,  the.  l<yw«t  \%re 
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A  ph  an  or  is.*:: 
a.  Dorsal  divided  into  two  portions;  front  of  anal  with  a  dagger-shaped  spine  behind  Tent; 
ventral*  wanting;  vertebra  43  -f-  67  =  100.  Aphamopvb,  402. 

Lkpidoi'IN.v.: 
««.  Dorsal  fln  continuous;  front  of  anal  without  dagger-shaped  spine;  vontrals  reduced  to  a 
(tair  of  sralcs;  body  not  rery  slender;  head  with  a  crent  above. 
b.  Dorsal  rujN  loMthanKiO;  two  distinct  postanal  scntes;  ventral*  liehind  bam  of  pectorals. 
r.  Head  short,  high,  compressed  above  to  a  trenchant  edge;  Jaws  equal;  pruflU*  convex. 

Evoxyxrtopon,  403. 

cc.  Head  rather  long,  with  lateral  occipital  crests  converging  anteriorly;  lower  jaw 

projecting.  Lkpidopuk,  404. 

bb.  Body  low;  head  withont  crest;  dorsal  rays  about  160;  one  postanal  scute;  ventrals 

below  base  of  pectorals.  BufTiiODBSifU*,  406. 


402.  APHANOPUS,  Lowe. 

Apkanopu*,  Lowk,  Proc.  Zool.  8oc.  Loud.,  1&»9,  79,  (carbo). 

Body  very  elongate,  baud-like,  scaleless ;  head  long,  pointed ;  cleft  of 
mouth  very  wide  ;  jaws  armed  with  strong,  lanceolate  teeth  arranged  in 
single  series  aud  in  common  alveolar  groove;  no  teeth  on  palatine;  eye 
very  large ;  back  occupied  by  a  long  dorsal  fin,  divided  in  two  subequal 
parts ;  anal  spines  numerous  and  feeble ;  a  dagger-shaped  spine  1>ehind 
vent ;  caudal  well  developed,  deeply  cleft;  pectorals  moderate,  rounded; 
ventrals  absent ;  branch iostegals  7 ;  air  bladder  present.  Pyloric  append- 
dages  few.    Two  species  in  the  deep  sea.    (a+avfa,  invisible;  note,  foot.) 

1274.  APHAN0PC8  MINOR,  Collett. 

Head  about  2$  in  length  of  body  to  vent;  eye  about  4&  in  hjad.  D. 
XLI,  X  -f  ? ;  B.  11.  Eight  long  teeth  in  the  intermaxillary,  the  two  fore- 
most "canines''  the  longest ;  8  teeth  iu  the  lower  jaw,  a  trifle  shorter;  no 
teeth  in  vomer  and  the  palatine  bones.  Ventrals  none ;  a  strong  dagger- 
shaped  spine  behind  vent.  Air  bladder  present ;  pyloric  cceca  7.  Dark 
silvery  or  steel-colored.  Length  from  tip  of  snout  to  vent  (in  the  single 
specimen  examined)  352  millimeters.  One  specimen  known,  from  the  east 
coast  of  Greenland,  65° .N.,  31"  W.    (Collett.)    (minor,  smaller.) 

Ayhattopus  muter,  Collett,  Vidcnsk.  Selsk.  Forhandl.  Christianla,  No.  19,  3, 1880,  east  coast  of 
Greenland;  Goode  &  Bean,  Oceanic  Ichthyology,  207, 1895. 

403.  EVOXYMETOPON,  Poey. 

(TlRANTES.) 
Erorymeinpon  (Poey)  Gii.l,  Proc.  Ac.  Nat.  Sci.  Phila.,  1863,  228,  (/amiates). 

Body  very  elongate,  band-like;  head  with  the  supraocular  portion  com- 
pressed into  a  trenchant  edge,  and  the  upper  profile  abruptly  descending 
toward  the  end  of  the  snout ;  eye  of  moderate  size,  much  below  upper 
profile.  Cleft  of  mouth  wide;  teeth  lanceolate,  in  single  rows,  with 
larger  ones  in  front ;  a  series  of  small  teeth  on  palatines.  Fius  as  in 
Lcpidopu$.    One  species,    (cv,  true;  6£tf,  sharp;  fiirunov,  forehead.) 
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Trichiurut  ouidiUut,  Eri'iiRASEM,  Stockh.  K.  Vet.  Ac.  Nya  Handl.,  fi2,  pi.  9,  fig.  2,  1788. 

Lrpidopu*  guuani,  Blocu  &  SCHNEIDER,  Syrt.  Ichth.,  239,  1801. 

TrUhiums  <jl<i<Uu*,  Holtex,  Kiobenh.  Skri.  v,  Nat.  Selsk.,  v,  23,  1802. 

Trichiunw  en*if»rnii$,  Yandelm,  Ac.  Scl.  Li8b.(  1797,  Lisbon. 

Vandtllim  lutitanic**,  Shaw,  Gen.  Zool.,  it,  110,  1803.  Portugal. 

Lepulnjiu*  jteronii,  Risho,  Ichth.  Nice,  148,  pi.  6,  1810,  Nice. 

ZijHtthrc*  Mraden*,  Montagu,  Wern.  Hem.,  I,  82,  pi.  2  and  3,  1811,  Great  Britain. 

Lrpidifu$  argyrtui,  Ccvif.r  &  Yalexcienmes,  Hist.  Nat.  Poise.,  vm,  223,  1831,  France. 

Lfpuiojnu  caudatut,  GCktheb,  Cat.,  n,  344,  I860;  Goods  &  Bean,  Oceanic  Ichth.,  203,  1895. 


405.  BENTHODESMUS,  Uoode  <fc  Bean. 

Btnthodetmtu,  Goodr  A  Beam,  Proc.  U.  8.  Nat.  Mm.,  iv,  1881,  380,  (elongntus). 

Body  naked,  much  compressed,  attenuate,  tapering  gradually  from  vent 
to  base  of  caudal ;  caudal  peduncle  very  slender,  supporting  a  small  but 
well-developed  caudal  fin ;  vent  considerably  nearer  head  than  to  tail. 
Lateral  line  simple,  in  a  deep,  wide  furrow,  nearly  straight,  in  front  of 
the  vent  gradually  ascending  to  the  scapular  region.  Head  compressed, 
its  upper  profile  nearly  horizontal ;  snout  gibbous  near  its  end,  as  in  Lcpi- 
dopus.  Top  of  head  very  flat,  concave  between  the  eyes,  with  no  occipital 
crest ;  interorbital  ridges  not  elevated.  Eyes  large,  slightly  postmedian. 
Operculum  oblong,  reaching  a  little  beyond  the*  base  of  the  pectoral  fin. 
Nostrils  horizontal,  in  front  of  the  eyes.  Supramaxillary  not  extending 
to  vertical  from  front  of  eyes  ;  lower  jaw  with  stout  cutaneous  appendage. 
Three  very  long,  simple,  compressed  teeth  on  each  intermaxillary  in  front ; 
outside  of  these  a  few  minute  teeth,  and  behind  them  a  row  of  large  acic- 
ular  teeth ;  lower  jaw  with  a  single  row  of  moderately  large  acicular 
teeth,  more  numerous  than  in  the  upper  jaw,  largest  in  the  middle  of  the 
jaw  ;  palatine  teeth  minute.  Dorsal  fin  beginning  above  the  operculum, 
nearly  uniform  in  height  throughout  its  entire  length,  and  continuous 
almost  to  the  caudal ;  rays  very  numerous,  150  or  more.  Anal  beginning 
near  the  vent,  preceded  by  a  single  scale-like  appendage ;  spines  very 
numerous  (numbering  with  the  rays  about  100)  all  except  about  30  being 
spines,  minute  and  almost  hidden ;  a  short  fin  posteriorly ;  caudal  small, 
normal,  forked;  pectoral  inserted  almost  horizontally,  with  lower  rays 
longest,  and  its  upper  outline  rounded;  ventral  fins  represented  each  by 
a  minute  scale-like  spine,  inserted  below  the  origin«of  the  pectorals. 
Pseudobranchia*  present;  gills  4,  a  slit  behind  the  fourth;  gill  rakers 
short  and  spiny,  in  a  single  series  on  the  first  and  second  arches,  almost 
obsolete  on  the  third  and  fourth.  Deep-sea  fishes ;  two  species  known. 
(flivOofj  deep;  dtofibc,  band.) 

1277.  BENTHODESMUS  ATLANTICUS,  Goode  A  Bean. 

Head  7i,  its  greatest  width  6  in  length ;  depth  about  4 ;  snout  2J.  D. 
154 ;  A.  100 ;  P.  12 ;  V.  1, 1.  Body  attenuate,  its  height  at  vent  4  in  head,  its 
width  $•  of  its  height  at  the  point  mentioned ;  length  of  caudal  peduncle 
half  of  greatest  height  of  body ;  least  height  of  tail  £  width  of  inter- 
orbital area ;  width  of  interorbital  area  (on  the  bone)  4  in  head.    Upper 


toon  lost,  till'  a  Mum  i  Dal  viscera  having  been  partly  Jin— tad  by  Om  Wfc- 
hnt  in  the  ntomacli  uf  which  it  »M  fnund.  Color  naifunu  ailra*},  «■* 
triicin  of  ilark  ci.l.ir  [i|h>ii  heu'l  mid  tail.      1^-i.^iL  &'•{  inrhe*.      On*  -»-c-. 

tbt-  (Jrau.l    llauk    uf  Sen  fuumllaiiU    iu   nG   faihouu.     ,(.«*!»  A     Ihaaa 
(••I/axhrm.,  Atlanta.) 

Kauuly  ('XXI.  TKICIIII'BIDX. 
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i.ti-.  tin'  tiij*  all  •iiml.ii.     Caiiil.il  tin  aWut  :   anal  tin  Very  lung  acd  W». 

maty  (/.'-(<;■  -ii'iicmi"-    ■  ■<     -ji.iii.j       Y.rirl.r.r-   in  gtratli   ipt-m— ■ 
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close  to  the  lApidopidce  and  Gempylidce,  differing  from  the  former  chiefly 
in  the  absence  of  the  caudal  fiu,  the  last  stage  in  the  progressive  redac- 
tion of  parts  seen  in  these  groups.  (Trichiurid<r,  part,  Gunther,  Cat. 
Fishes ,  346.) 

a.  Ventral  fins  wanting.  tkichiubu*,  406. 


406.  TRICHIURUS,  Linmeus. 
(IIairtails.) 

Trichiwru*,  Lnrxjsrii,  Bjft.  Nat.,  Ed.  X,  246,  1758,  (frpfonM). 

GtjmwxjaaUr,  Gronow,  Mus.  Ichth.,  1,  17,  No.  47,  1754,  and  Zoopb.,  I,  136,  1763,  (Uptttnu). 

Euchelyopu*  (Klein)  Bleekeb,  Mem  Poi««.  Gain.,  9,  73,  1802,  (leptunt*). 

Lepturm  (Abtedi)  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  126,  (argent***). 

Body  extremely  elongate,  band-like,  the  tail  very  slender,  tapering  to 
a  fine  point,  without  caudal  fin.  Head  long,  with  a  very  wide  mouth, 
the  jaws  armed  with  unequal  and  very  strong  teeth ;  upper  jaw  with 
about  4  long,  strongly  compressed  barbed  teeth  ;  teeth  on  the  palatines, 
none  on  the  vomer.  Lower  jaw  longest,  preorbital  covering  cleft  of 
month  posteriorly.  Dorsal  fin  single,  low,  occupying  the  whole  of  the 
back,  tho  spines  not  distinguishable  from  the  soft  rays ;  anal  very  long, 
its  base  more  than  half  the  length  of  the  body ;  composed  of  detached 
spines,  which  are  very  short,  nearly  hidden  in  the  skin,  the  anterior 
directed  backward,  the  posterior  forward;  ventral  fins  wanting;  pec- 
torals small.  No  scales.  Lateral  line  decurved,  concurrent  with  the 
belly.  Vertebra  39  -J-  120>  ribs  excessively  frail.  Color  silvery.  Voraci- 
ous fishes  of  the  high  seas ;  reaching  a  considerable  size,  (rptxiov,  a  little 
hair;  oipa,  tail.) 

1278.  TBICHIUBU8  LEPTTRUS,  LinniDaa. 
(CuTLA«y?  Fish  ;  S<'adbabd  Fish  ;  Silvebfish  ;  Sable  ;  Savola.) 

Head  about  7} ;  depth  about  16;  eye  2  in  snout.  D.  135 ;  A.  about  100; 
snout  long  and  pointed,  about  as  long  as  pectoral ;  maxillary  reaching 
nearly  to  pupil,  concealed  by  preorbital.  Uniform  bright  silvery ;  dorsal 
dark-edged.  Warm  seas,  chiefly  of  the  western  Atlantic,  north  to  Vir- 
ginia ;  occasionally  in  Lower  California  (Streets) ;  common  in  the  West 
Indies,  swimming  near  the  surface,  where  it  becomes  benumbed  with  the 
slightest  cold.*     (Xcittoc,  slender;  o'vpd,  tail.) 

TrichinruM  l*2>turu$,  LiN.v*:n»,  Syst.  Nat.,  Ed.  x,  246,  1758,  America;  after  Ijgphmu  of  Abtkdi; 

Civikr  A  Valknciknnes,  Hint.  Nat.  Pol*.,  vm,  237,  1831;  GCictiiee,  Gat.,  n,  346,  1860; 

Stbkktb,  Ball.  U.  S.  Nat.  Mu*.,  vn,  46,  1877;  Jobdajc  k  Gilbebt,  Sjrnopatt,  422,  1883. 
Trickimrn*  argenteuK,  Shaw,  Gen.  Zool.,  it,  90,  pi.  12,  1803,  after  Linnwna. 
Ltptmnu  Upturn*,  Poey,  Enumeratio,  94,  1860. 


*  "A  commercial  fishery  of  considerable  importance  exists  at  Jamaica.  Thin  8|*H:ie*  enters 
the  cetaary  of  St.  John's  Uivor,  in  Florida,  and  han  been  known  to  leap  into  lowtxate.  Lin- 
n«ns  wrote  of  it  in  17.'i8:  "Tutus  argontetu  exiliena  ox  aqua  aspe  in  cymbam.' "  (Syrt.  Nat., 
Ed.  X,  I,  246.)    (Goode.) 


<07-  ISTI0PH0RUS,  L>c*i*l«. 


tain,   pnibkh);    ••> 
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1279.  ISTIOPHOBUS  NIGRICANS  (Lacepede). 
(Sailtish;  Spikefish  ;  Boouoo;  GrEBrcu;  Voilikb;  Aquja  Voladora  ;  Aquja  Prikta.) 

Ilead  2|  (3*  in  length  with  caudal) ;  depth  about  6.  D.  XLI-7 ;  A.  9-7. 
Longest  dorsal  spine  $  total  length  of  head.  Vent  rale  \\  in  head  ;  pec- 
torals 3t;  caudal  lobes  1$.  Snout,  from  eye,  2*  times  length  rest  of 
head  ;  lower  jaw  3£  in  head.  Front  of  eye  nearly  midway  between  tip 
of  lower  jaw  and  edge  of  opercle.  Interorbital  space  broad,  flattish, 
\\  in  postorbital  part  of  head.  Maxillary  reaching  to  slightly  l>eyond 
eye,  which  is  2\  in  postorbital  part  of  head  and  10  in  snout.  Sword  nar- 
row, regularly  tapering,  depressed,  its  upper  and  lower  surfaces  both 
rounded,  its  edges  blunt  and  rougher  than  its  upper  side.  For  its  entire 
length  it  is  nearly  twice  as  broad  as  deep.  Breadth  of  snout  at  the  mid- 
dle point  between  its  tip  and  the  eye  25  times  in  its  length  from  the  eye. 
Bluish  black,  paler  below;  dorsal  dusky  bluish;  its  membranes  with 
many  nearly  round  black  spots,  from  \  to  \  diameter  of  orbit.  Length 
of  specimen  described  (obtained  by  Dr.  Jordan  at  Key  West)  6  feet. 
West  Indies  and  warmer  parts  of  the  Atlantic,  north  to  Key  West  and 
France;  rather  common  about  the  Florida  Keys;  stragglers  taken  at 
Newport  and  Savannah ;  very  rare  in  Europe.  Differing  from  the  East 
Indian  Itttiophorus  yhidiun  in  the  longer  and  slenderer  sword  and  in  the 
shorter  dorsal  fin.     (Eu.) 

Makaint  nigricans,  Lac£d&de,  Hist.  Nat.  Poiss.,  IT,  688,  1803,  Rochelle;  from  a  drawing  by  M. 
Trayersay. 

Xiphim  mtikaira,  Shaw,  Geu'l.  Zool.,  iv,  104,1803,  Rochelle;  after  Lac&p&dc 

HiMiophorm  amrricanut,  CrviKR  &  Valenciknnei«,  Hist.  Nat.  Pois*.,  viu,  303,  1831,   Brazil; 

after  Guebucu  of  Marcorave. 
? Mdiophoru*  )iulcheUti»,  Ci'vikr  &  Valenciennes,  Hist.  Nat.  Poiss.,  vm,  306,1831,  Eastern 

Atlantic,  north  of  Cape  of  Good  Hope. 
SktjKmopvdtu  ffucbucu,  Nardo,  Isis.,  xxvi,  Col.  416,  1833,  Brazil;  after  Margrave. 

408.  TETRAPTURUS,  Rafinesque. 
(Spearfi8HE8.) 

Trtraptttnu,  RAFrNKSQur.,  Indies  d'lttiol.  Sicil.,  30,  1810,  (l*l<m<). 
SkfpimopoduM,  Nardo,  Isi*.,  xxvi,  Coin.  416,  419, 1833,  ytjfpu*). 

Body  much  compressed,  covered  with  rudimentary  embedded  soales ; 
sword  rounded  on  the  edge ;  caudal  keel  double ;  small  teeth  in  the  jaws 
and  on  the  palatines ;  ventral  fins  represented  each  by  a  single  spine , 
dorsal  fins  separate  in  the  adult,  part  of  the  middle  rays  being  aborted, 
not  greatly  elevated,  their  height  not  greater  than  the  depth  of  the  body. 
Air  bladder  sacculated.  Vertebra*  12  -f- 12.  Intestine  short,  nearly  straight. 
Pyloric  co>ca  very  numerous.  Large  fishes  of  the  deep  seas.  They  swim 
in  deep  water,  according  to  Poey,  and  pass  Cuba  in  pairs  in  summer 
bound  for  the  Gulf  of  Mexico.  Males  smaller  than  females,  (rerfxi-,  four; 
nrepbv,  wing;  ovfx'i,  tail,  from  the  wing-like  caudal  keels.) 

a.  Body  rather  slender,  the  height  of  dorsal  in  adult  more  than  half  depth  of  body;  caudal 

moderately  forked.  imperator,  1280. 

aa.  Body  robust,  the  height  of  dorsal  barely  half  depth  in  adnlt;  caudal  very  widely  forked. 

AMPLUS,  1281. 


mptihis  uri.fv.  r-y 


]l.  11I.3K-7:   A.  M.u~: 


RMIb-l  i 
dfffri*.. 
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pounds.     (Poey.)     West  Indies;   not  very   common,   and  recorded  by 
Poey  only.     (amplu*,  ample.) 

Tetraptumt  amplua,  Poey,  Memoriaa,  n,  213,  1801,  Havana;  Jordan  A  Cilbket,  Synopaia,  420, 
1863. 

Family  CXXIII.  XIPHIID^E. 

(The  Swordfishes.) 

Fishes  of  great  size,  with  the  body  elongate,  naked,  the  young  covered 
with  rough  granulations ;  upper  jaw  very  much  prolonged,  forming  a 
"  sword/7  which  is  flattened  horizontally  and  composed  of  the  consoli- 
dated vomer,  ethmoid,  and  premaxillaries.  Teeth  wanting  in  the  adult, 
present  in  the  young.  Dorsal  fin  long,  usually  divided  in  the  adult,  con- 
tinuous in  the  young,  without  differentiated  spinous  part,  both  parts 
composed  of  soft  rays,  the  posterior  portion  much  smaller  than  the  ante- 
rior and  placed  on  the  tail,  resembling  the  second  dorsal  of  a  shark ;  fin 
rays  enveloped  in  the  skin.  Anal  fin  divided  in  the  adult.  Caudal 
peduncle  slender,  with  a  strong' median  keel.  Caudal  fin  widely  forked 
in  the  adult.  Ventral  fins  entirely  wanting ;  no  pelvic  arch.  Gills  of 
peculiar  structure,  the  lamina*  of  each  arch  joined  into  one  plate  by  reticu- 
lations. Gills  4,  a  slit  behind  the  fourth  ;  gill  membraues  separate,  free 
from  the  isthmus.  Pseudobranchise  present;  branchiostegals  7.  Air 
bladder  present ;  pyloric  coeca  very  numerous.  Intestinal  canal  long,  with 
many  folds.  Air  bladder  simple,  large.  Vertebra  short,  14  -f  12  =  26  in 
number,  the  neural  and  haemal  spines  normal ;  ribs  very  few.  One  species, 
an  enonnous  fish  of  the  open  sea,  rivaling  the  largest  sharks  in  size  and 
of  immense  strength  of  muscle.  Very  young  or  larval  individuals  differ- 
ing much  from  the  adults ;  the  fins  high,  both  jaws  prolonged  into  a  beak, 
and  the  head  armed  with  long  spines.  (Xiphiidw,  part,  Guuther,  Cat.,  u, 
511,  512.) 

409.  XIPHIAS,  Linnaeus. 

(Swordfi8HKS.) 

XiphUu,  LiXNxrs,  Syst.  Nat.,  Ed.  x,  248, 1758,  (gladiw). 

Swordfishes  without  teeth  and  without  ventral  fins.  Body  somewhat 
compressed.  Dorsal  fins  2,  the  anterior  beginning  opposite  the  gill  open- 
ings, falcate  and  elevated,  its  height  rather  less  than  that  of  the  body ; 
second  dorsal  very  small,  on  the  tail,  opposite  the  small  second  anal.  In 
the  young,  teeth  are  present  and  the  2  dorsal  fins  are  connected,  the  fin 
being  elevated  as  in  the  species  of  lstiophorus.  First  anal  similar  to  first 
dorsal,  but  smaller,  less  falcate,  and  far  behind  it ;  pectoral  fins  moderate, 
falcate.  Skin  naked,  more  or  less  rough,  especially  in  the  young,  which 
have  rudimentary  scales.  Sword  flattened  and  trenchant.  Caudal  keel 
single.  Intestines  long,  sinuous.  Air  bladder  simple.  Pelvic  arch  obso- 
lete. Fishes  of  great  size,  reaching  a  weight  of  300  to  400  pounds,  the 
flesh  red  and  rich  in  flavor,  highly  valued  as  food.  ($i<piar}  the  ancient 
name  of  Xiphias  gladius,  from  fifo;,  a  sword.) 


Lateral  line  simple  mid  a 
align  Utetl.  I  load  little  longer  than  hi£«.  ■■» 
Ik>vc,  with  the  profile  Mronjjlj  debarred  ftn  tW 
ii' mini] t  nli]ii|U>',  Kyr*  in  the  interior  half  of  iW 
I  Hi.-  profile.  Nmtrila  donblc,  lo  ffnot  oftbern* 
I  >]><n  ula  mi  annul.  Mouth  ratlin  lerite.  the  cUt 
mil  im.l.r  tin-  nil,  Teeth  villifurm.  ■null.  pn. 
i.latim-   Ih.i..-..      Branch  iuetrgaU «.      Itoranl  Baal 

.ual  tin  low  nti.l  .il.l-.nj-,  nhiirtet  I  ban  Ibe  mn*4 
l.-r  npiiii'.  which  in  attached  to  tbe  *>ft  r»)«  ai 
i.  Ion  iff  h:  ranilal  tin  forknl  and  amir).  k>taal . 
itmtc  :  ti-ntral  fun  large,  nmrrinl  noilrr  tbe  haw 
'  itli  n  I" it s;,  »IetiiliT,  i.nii|.rTMaf.l  tptne  run  t  groove 
L  .".  liivn,  tlic  im.-uial  >.f  which  la  rompontul.  ao4 
In  a  ii  i-  lira  nearly  ut  ■  |  u  i  t«-  ilintiDCt.  thai  a|>|«a\riD( 
i Kit-  -]..-.  ii-  km. nn.  a  laitfe.  abewilv  rolornt  itah. 
.lata  •■(  tr..|.iijl  America.     The  group  ia  tkatl. 

•l.-i  >-l<>piiir-ii  t  ..fit",  anal  ami  dimal  apinre  and  Vi 
ttal  tine.     .  .V.n..ni.fi..i.|.>.  tfjll.  Proe.  Ac.  Sm.  Bo 
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410.  NEMATISTIUS,  Gill. 

Ntmalutin^  Gill,  Proc.  Ac.  Nat  8c  i.  Phi  la.,  1862,  258,  (pectondu). 

tf&riolophv*,*  Gcichenot,  Mem.  Soc.  Sci.  Nat.  Cherbourg,  xui,  90,  1868,  (carangoida). 

This  genus  is  allied  to  Seriola,  from  which  it  differs  notably  in  the  devel- 
opment of  the  spin ons  dorsal  and  the  pectoral  fins,  the  dorsal  being  com- 
posed of  8  very  long  filamentous  spines,  the  pectorals  being  falcate, 
acuminate,  and  nearly  twice  as  long  as  the  ventrals.  The  lateral  line  is 
nearly  straight  and  is  not  keeled  on  the  caudal  peduncle.  Ventrals  I,  5, 
the  inner  ray  much  branched  to  the  base  so  that  the  number  of  rays  appears 
much  greater  than  it  really  is.  One  species  known;  a  large  fish  of  an 
imposing  appearance.     (w/,aa,  thread;  ioriov, sail.) 

1288.  NEMATISTIUS  PECTOBALIS,  GUI. 
(Pkz  dk  Gallo;  Papaoallo.) 

Head  3| ;  depth  2?  ;  eye  5  in  head  in  young  ;  snout  4.  D.  VIII-I,  27  or 
28 ;  A.  I,  17 ;  scales  119.  Body  oblong,  compressed ;  caudal  peduncle 
slender.  Scales  very  small  and  inconspicuous;  lateral  line  simple  and 
unarmed.  Mouth  rather  large,  very  oblique,  the  cleft  continued  under 
the  eyes.  Teeth  villiform,  small.  Dorsal  fins  2,  folding  into  a  deep  sheath, 
the  first  with  8  long  filamentous  spines,  the  second  low  and  elongate; 
anal  fin  low,  long,  but  shorter  than  second  dorsal;  pectoral  fin  very  long 
and  falcate.  Color  plumbeous  on  the  back  and  opercles ;  sides  golden  ; 
an  indigo-blue  cross  band  on  the  snout,  another  on  the  forehead,  a  third 
band  from  nape  to  subopercles ;  a  broad  indigo  band  from  first  dorsal  spine 
to  near  vent ;  a  curved  band  from  sixth  dorsal  spine  downward  and  across 
to  base  of  upper  caudal  rays;  dorsal  spines  banded  with  alternate  blue 
black  and  white;  lower  half  of  pectoral  black.  Length  of  adult  4  feet 
or  more.  Gulf  of  California  to  Panama,  generally  common ;  one  of  the 
most  stately  fishes  in  our  waters,  its  long  rays  brightly  colored,  giving  a 
striking  appearance.  Recorded  from  Cape  San  Lucas,  Guaymas,  Piohe- 
luogo.  Mazatlan,  Magdalena  Bay  and  Panama,  (pcctoralis,  pertaining 
to  the  pectoral. ) 

Nematutiiu  ptctoralu,  Gill,  Proc.  Ac.  Nat.  Sci.,  Phi  la.,  1862,  269,  Cape  San   Lucas;  (Col). 

Xantus);  Stkindaciiner,  Ichth.  Beitr.,  iv,  11,  1875;  Jordan  &  Gilbert,  Proc.  U.  8.  Nat. 

Mufl.,  1881,  277;  ibid,  1885,  375;  Jordan,  Catalogue,  72,  1885;  Evermann  &  Jenkins,  Proc. 

U.  8.  Nat.  Mas.,  1891,  140. 
f  8triolophu$  caranyoide$y  QuiciiKNOT,   M6m.  Soc.  Sci.  Nat.  Cherbourg,  xm,  90,  1868,  locality 

unknown. 

Family  CXXV.  CARANGIDiE.t 
(The  Pampaxos.) 

Body  more  or  less  compressed  and  often  elevated,  sometimes  naked,  or 
more  usually  covered  with  small,  thin,  cycloid  scales.     Head  compressed, 


* 8rrinlophu*%  according  to  Guichenot,  is  distinguished  from  Srriola  in  having  the  dor*nl  spines 
much  prolonged  and  filiform;  nil  the  opercular  hones  covered  with  scales.  I).  VIII-I,  30;  A.  II, 
1,16. 

f  For  an  account  of  the  transformations  of  various  member*  of  this  family,  see.  LUtken,  Spolia 
Atlantic*,  1880. 


water.     Mont  of  tlie  nprcio*  arc   wlrirly   dUlrlbatod,  ud    tmr 
rained  «h  food,     (faranguii*,  pan,  Uiintbor,  Cat.,  it.  417-iffi,  1; 

•ivoof  c-rtnin  Krt.<-is.i 
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it.   Dorsal  aud  anal  without  unlets. 

j.  Lateral   line  with  well-developed  scutes  for  its  eutirv  length;  body 

elongate.  Tuaciukuh,  41ti. 

jj.  Lateral  line  with  scutes  on  ita  straight  posterior  portion  only  (these 

sometimes  very  few  and  small,  especially  In  those  species  with  the 

body  much  compressed). 

k.  Shoulder  girdle  with  a  deep  crow  furrow  at  it*  junction  with  the 

isthmus,  above  which  is  a  fleshy  projection ;  body  elongate. 

TitAriiVROPfl,  417. 
kk.  Shoulder  girdle  uoraial,  its  surface  even;  body  deeper. 
/.   Body  oblong  or  more  or  lent  elevated,  uot  as  below. 

in.  Teeth  of  jaws  in  few  serif*  or  in  one  seriets  uu equal,  or 
ut  leust  not  forming  villiform  hands,  the  outer  series 
uhovo  usually  enlarged,  the  lower  teeth  usually  uui- 
serial. 
h.  Maxillary  very  narrow,  its  greatest  width  scarcely  \+ 
eye;  head  small;  lateral  liue  strongly  arched  in 
front;    teeth   uniserial,   those   on   inlatiues  ami 
vomer  minute  or  obsolete.  IIemicaranx,  4i.- 

mm.  Maxillary  broad;  head  rather  large;  vomer  and  ]*la- 
tines  with  teeth.  Caranx,  419. 

mm.  Teeth  of  jaws  equally  small  or  wauting,  forming  villi- 
form  bands  if  present;  maxillary  broad;  b<Mly  com- 
pressed; spinous  dorsal  weak,  usually  disap{>earing 
with  age. 
o.  Teeth  very  minute,  disappearing  in  the  adult;  no  teeth 
on  vomer  or  palatines;  dorsal  spines  low  and  weak. 

Gnatiianoixix,  420. 
»o.  Teeth  persistent,  iu  bands;  vomer  and  palatines  with 
minute  teeth. 
;».  Soft  dorsal  with  none  of  it*  rays  produced  in  Ala 
ments;    lateral   line    nearly  straight;    body 
oblong.  CARAKooiubt,  421. 

pp.  Soft  dorsal  with  1  to  f>  rays  prtMiiiccd  in  ft  laments. 
7.  Body  moderately  compressed;  spiuous  dorsal 
more  or  lewi  iM«rsisteiit.  Citula,  422. 

'/•/.   Body  deep,  greatly  compressed,  its  edges  all 
trenchant, 
r.  Soft  dorsal  lobe  very  high,  fllaiueutous. 

At  tens,  423 
rr.  Soft  dorsal  lobe  low. 

II TUNIS,  424. 

//.  Body  broad    ovate,   very  strongly  compressed,   ita   outlines 
everywhere  trenchant,  the  anterior  profile  nearly  verti- 
cal; scutes  utmost  obsolete.  Vomer,  42T>. 
jUj.  Lateral  liue  without  any  scutes;  body  short  and  elevated,  strongly 
*                                   compressed.                                                                             SlLKNE,  426. 

CHLOROHCOMIIUIN.K  : 

hit.  Dorsal  outline  less  strongly  curved  thau  ventral;  body  much  compressed,  its 
out  Hues  every  when?  trenchant;  armature  of  lateral  liue  obsolete  or 
nearly  so.  CtiLORoecoMBRi'S,  427. 

TllACUIMOTIM.V  : 

:/!/.  Maxillary  without  supplemental  bone;  anal  fiu  similar  to  soft  dorsal,  its  bam' much 
longer  tluuiatxIoiiK-n;  tail  unarmed;  pectoral  short,  not  falcate. 
*.  Forehead  convex;  teeth  small  or  deciduous*.  Trachi sons,  428. 


*  A  detailed  accouut  of  the  American  species  of  Carangitur  is  given  by  Jordan  A  (iilbert,  Proc. 
U.  S.  Nat.  Mo*.,  1883,  188-207. 

V.  N.  A. 58 


S98  bulletin  ^7,  United  States  National  Museum. 

411.  OLIGOPLITES,*  Gill. 

(LKATIIKK   JaCKKTS.) 

frti'jt'pliU':  (JiLl.,  Prix-  A«".  Nat.  Soi.  I'hila..  Ihtkt,  li*J,  («kii '/«*/«/ m  -  *inrn*  . 

Hotly  compressed,  oblong  or  lanceolate.  Caudal  peduncle  slender,  nut 
keeled.  Head  short,  compressed,  acute.  Occipital  keel  sharp.  Mnnib 
rather  large,  with  small  sharp  teeth  in  bands  on  jaws,  tongue.  \  nnnr.  and 
palat inert,  none  on  the  pterygoids.  .laws  about  equal,  the  up]  km  not  pro- 
tractile, except  in  the  very  young,  iu  which  it  is  movable  as  in  other 
Caranyidn;  maxillary  very  narrow,  without  distinct  supplemental  bone. 
(Jill  rakers  rather  loug.  Scales  small,  linear,  and  extremely  narrow, 
embedded  in  the  skin  at  different  angles.  Lateral  line  unarmed.  Dorsal 
spines  rather  strong,  3  to  5  iu  number,  nearly  free  in  the  adult  :  second 
dorsal  very  long,  its  posterior  rays  peucillated  and  nearly  or  «piitedi&ci'ii- 
nccted,  forming  Unlets;  anal  rather  longer  than  soft  dorsal,  much  lunger 
than  t  lie  abdomen,  its  last  rays  forming  similar  tiulets  ;  anal  spines  strung: 
vent  ral  tins  depressible  in  a  groove :  pectoral  tins  very  short.  Specie*  few. 
iu  the  tropical  acas  of  America.     (">i;.«ir.  few;  /jT/Zri/r,  armed.) 

■I.   Ilmly  rather  eloiiLrutt-,  ^lli|itit  al,  the  Mepth  about  4  iu  length. 

/■    Mum11.h>  net  iracli in u  pi^ti-nor  bvnliT  of  eye;  lone*!  iiifra«.*i  hital  U.m-  usually  d*t- 
i<i\\<-r  than  tin*  one  iiIhiv<'  it.  ?.  m  ki  <t.  I'jM. 

'•/'    Maxillary  reaching  lii-y<»inl  jwi>triior  bonier  of  eye:  lowest  infraorbital  Vine  u-ualh 
limader  than  the  one  next  alm\eil.  ;»aii»n*.  li"-" 

'i     1»imI\  latlin  ilt'.p,  the.  depth  in  a<lult  ahoiit  :»  in  length  of  lnnly;   Kiwi--.t   iiilntmliiiMj  1-us 
(•K'.uici  than  tin-  un<  iil»>vi- it.  maxillary  nearly  rea«  hin^r  interior  margin  >,t  >\v.      w:i».  Ij- 

12M.  OLIGOPLITO  SAIKI'S  ibWh  .V  Sohn..-ii|«-n. 
.l.tAinrit  J\<KKi;  IUnnm;,  /.\r.\iKii<>;  01  if.i.iia;  Sai-iki  k.  . 

Head  .'» :  depth  I.  1>.  V-I,  *J0:  A.  1 1— I,  -0.  Hody  lanceolate,  slender.  ain! 
compressed.  Kye  as  loug  as  snout,  about  1  in  head  :  opeichs  >horl 
Maxillaiy  leaching  beyond  middle  of  orbit,  nearly  to  its  posterior  edge: 
lowest  bone  of  intraorbital  series  usually  narrower  than  the  bone  aiKivt- 
it.  Scales  very  long  and  narrow,  embedded  in  the  skin,  placed  uhluiueh 
at  angles  n\  ith  each  other,  their  appearance  unlike  ordinary  scales.  Kin* 
low:  pectoral  as  long  as  eye  ami  snout:  caudal  very  deeply  finked,  rlu 
lobes  ci|ual.  Hluish  above,  bright  silvery  below;  Una  yellow.  liotb 
coasts  of  Tiopical  America,  very  common  iu  the  West  Indies  and  :i\oui 
the  l-'buida  CoaM.  ranging  north  to  New  York  and  Lower  I'alifmn.;! : 
not  \  allied  as  food,  being  diy  and  bony.  The  Pacific  Cuast  form  called 
iimrmitus  M-em-*  to  us  inseparable  from  Ktiuru*.  (mums,  «-:,,,  fM„  ,  li/aid.  ■ 
,<,.'//('•■/  . .mi ii..  1W..  i  m  a  >■  iiM.itiLK.  Syi*t.  Ii  hth.,  : > J 1 ,  ImiI.  Jamaica:  lno».-«|  ,..u  \\it.  /.  ,.;,..  i*.» 

/V„.i  iN>  inn*  ■  ■  i'.V'i./.'.'i..  «li  Mlli:i:,  l':tt..  It.  4T.ri,  lW"iU;  nut  «,"«tJ*/»r"a/t  h*  .*oi"»i/rw,ir/|.<  I.inn  i  |  >,  wliV'i 
in.i.ii)i-  i.fh«-i  «'a!an_'-iil  li-b  -•■•■ii  h\  Linn  u  -  iu  the  Mu-<euiii  tie  <Ieer:  tin-  ilejuriMi'-iJ  i^- 
iilchl  iti-il-l'1. 

Olnj.-j.lit">  ,'..  i.'-ii/.i/.».  (ill  i..  1'i.m  .  Ai  .  Nat.  Si  i.  I'hila..  Itifi,  18t"i3. 

■  In  tin-  Ohl-W.il l.|  ui'inj-i  S-i»in/»r-.uiJi»  then-  «ii«  •»««¥«■ »  rioiKil  spine*,  ilit*  ]it>-ry^niil*.  are  *m*> 
with  tilth,  .mil  in  nmftt.f  tin-  !-pri-ie-  tin-  wales,  aiv  normally i1l-v«1o|h.i1. 
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C<ntr.>n»t\t*  anjentru*,  Lacep£i>e,  Hist.  Nat.  Poise.,  in,  316,  1802,  Equatorial  America. 
LichiH  tjuiebra,  Quoy  A  Gaimard,  Voy.  Freyc,  Zool.,  366,  1824,  Equatorial  America. 
ChorhitnuH*  mlUtn*,  Cuvier  A  Valencibnnes,  llist.  Nat.  Poiss.,  vni,  39  J,  1831,  Martinique; 

Brazil,  and  San  Domingo. 
Chvrimemia  quiebra,  Cuvier  A  VALENCIENNES,  /.  c,  VIU,  396,  1831. 
Sfombntidt*  oretdrntali*,  Jordan  A  Gilbert,  Sjn opals,  447,  1883. 
(AujinAiUx  i«or»(i/w,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  166,  1863,  Panama. 
Chormt-mut  imnmatu*,  GUmtiier,  Fish  Ontr.  Ainer.,  433,  1869. 
(Mu/oplUt*  rnunu,  Jordan  A  Gilbert,  Synoi«is,  973,  1883;  Jordan,  Proc.  IT.  8.  Nat.  Mm.,  18K5, 

375. 

1285.  OLIGOPLITES  S ALIENS  (Bloch). 

(Sautevr.) 

Head  5$  in  total  length  with  caudal ;  depth  4+  (with  caudal).  D.  IV-I, 
19 ;  A.  II— 1, 20.  Upper  maxillary  very  narrow  posteriorly,  reaching  beyond 
vertical  from  posterior  rim  of  orbit;  length  of  intermaxillary  half  that  of 
head ;  snout  a  little  longer  than  eye ;  the  infraorbital,  situated  above  the 
maxillary,  is  broader  than  the  bone  next  above  it;  none  of  these  bones 
reach  to  anterior  preopercular  edge.  Posterior  margin  of  infraorbital 
ring  nearly  vertical.  Coloration  uniform.  (Gunther.)  West  Indies;  not 
seen  by  us ;  perhaps  not  distinct  from  OUgoplitof  8aurmt.  Length  1  foot. 
(salicns,  leaping.) 

Somber  *u/iWw,  Hlocii,  Ichtliyologia,  pi.  335,  1793.     See  Vol.  x. 
ScimUrouht  *U/u/«r,  La<  fr^.DE,  Hist.  Nat.  Poiss.,  11,  pi.  19,  tig.  2,  1800. 
Ch<>ri*einu$  *tli*>n*,  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  vm,  389,  1831. 
Oligoplite* $alien$,  GfNTHER,  Cat.,  II,  475,  I860. 

Represented  in  Lake  Maracaibo,  in  fresh  or  braokish  waters,  by 

1285a.  OLIGOPLITES  SALIENS  PALOMKTA  (Cuvier  &  Valenciennes). 

Entirely  similar,  but  with  the  posterior  margin  of  the  infraorbital  ring 
deeply  concave.  (Giinther.)  Lake  Maracaibo,  Venezuela;  said  to  be  a 
food-iish  of  some  importance,  {palometa,  a  Spanish  name  applied  to  var- 
ious species  of  Bramxday  Stromateidce,  aud  Car  angular.) 

Chornutmus  palomtta,  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  vm,  392,  1831,  Lake  Mara- 
caibo. 

1286.  OLIGOPLITES  ALT  18  (GUuthcr). 
(Jvrkl;  Monda.) 

Head  3^  to  4  J  ;  depth  3  to  3* ;  eye  3jt  to  4  in  head ;  snout  3$  to  4  in  head ; 
maxillary  very  narrow,  li}  in  head,  not  quite  reaching  posterior  border 
of  orbit.  D.  V-I,  19;  A.  II— I,  19.  Lower  jaw  projecting.  Lowest  bone 
of  infraorbital  broader  than  the  bone  above  it.  Pectoral  tin  longer  than 
the  ventral,  nearly  as  long  as  the  head  without  snout.  Body  much  deeper 
and  more  compressed  than  in  other  species.  Color  silvery,  bluish  above. 
Pacific  Coast  of  tropical  America  from  Mazatlan  to  Panama ;  a  pretty  fish, 
rather  common,  easily  distinguished  by  the  deep  body,     (alt  us  y  high.) 

Ckurinemwt  altu*y  GCntheb,  Fishes  Ontr.  Amer.,  433,  18*19,  Panama. 

(Higojtlites  altun,  Jordan  A  Gilbert,  Proc.  l\  S.  Nat.  Mus.,  1882, 374;  t/>i</,  Bull.  l>.  8.  Fish.  Cotiiui., 
1882,  106  aud  110;  Jordan,  Proc.  U.  8.  Nat.  Mus.,  1886,  375. 


■Ilirr  liluut ;    pmatli  Icninil,  qWi^h,  ■«<. 

;  url.it.  Caudal  keel  large,  Neafc;  :  pMmk 
utlier  large.  111m. h,  villi  &  to  i  I>nn4  i*ri 
I  lip  linn.      1  -.-ii  u  t  b  -'  feet.      A  r*la«>c  ft*i  UM 

Hi  market*  i>r   in  mllretiuM      <rfer*w.   W«4rr 


>uu>  at  Si    Halo. 
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413.  SERIOLA,  Covier. 
(Amber-fishes.) 

Srn'rt/o,  CrviRR,  Regne  Antm.,  Ed.  2,  u,  21ft,  1829,  (dumtrili). 

HalatraetuA,  Oiu.,  Proc.  Ac.  Nat.  8ci.  Phi  la.,  1862,  442,  (dumrrQi;   snbstftnte  for  BfrioJ;  used  in 

l>otany). 
Micr»i4eryjr,  Aoassiz,   Pise.  Brasil.,  1829,  (dumerUi;  substitute  for  Striola,  used  in  botany  ;  nut 

Muropterlr,  IlPn\CR,  1810,  a  genus  of  insects). 
&*u*%.«,  Swainmin,  Nat.  Hist.  Claasn.  Fishes,  n,  1839,  248,  (/atcudtu). 
I*pidom*ga*+t  Tiiomi.iot,  Boll.  Scl.  Pbiloro.  Paris,  1880,  iv,  173,  (mtieflrri). 

Body  oblong,  moderately  compressed,  not  elevated.  Occiput  and  breast 
not  trenchant.  Head  usually  more  or  less  conical,  not  very  blunt. 
Month  comparatively  large,  with  broad  bands  of  villiform  teeth  on  both 
jaws,  tongue,  vomer,  and  palatines ;  a  broad,  strong,  supplemental  max- 
illary bone;  premaxillaries  protractile.  Scales  small;  lateral  line 
scarcely  arched,  forming  a  keel  on  the  caudal  peduncle,  not  armed  with 
bony  plates ;  sides  of  head  with  small  scales.  First  dorsal  with  about  seven 
low  spines,  connected  by  membrane;  second  dorsal  very  long,  elevated 
in  front ;  anal  similar  to  the  soft  dorsal  but  not  nearly  so  long,  shorter 
than  the  abdomen,  preceded  by  two  very  small  free  spines,  which  dis- 
appear in  old  fishes ;  no  tinlets ;  ventral  fins  very  long;  pectorals  short 
and  broad.  Gill  rakers  moderate.  Species  of  moderate  or  large  size, 
often  gracefully  colored ;  most  of  them  valued  as  food-fishes.  (Seriola, 
the  Italian  name  of  Scriola  dumerili.) 

Ssriola  : 
a.  Head  longer  than  deep,  the  profile  not  Tory  steep.    Dorsal  and  anal  Ana  not  falcate,  the 
height  of  their  lol*s  less  than  half  depth  of  body.    Dorsal  rays  30  to  38  ;  species  of 
largo  size,  elongate,  with  5  or  G  broad,  dark  cross  bars  when  young,  these  becoming 
obxoMe  with  age;  a  yellow  lateral  band;  nuchal  liar  pale. 
h.  Dorsal  rays  30  to  38  ;  dark  bands  on  young  very  broad. 

c.  Mouth  smaller,  the  maxillary  barely  reaching  front  of  pupil,  2%  in  head.     Ilead 

4  In  length.  DOUAi.m,  1288. 

re.  Mouth  large,  the  maxillary  reaching  middle  of  orbit,  2%  in  head.     Head  3%  in 

length.  sonata,  12A9. 

W».  Dorsal  rays  30  to  34.     Month  rather  large,  the  maxillary  reaching  middle  of  pupil ; 

dark  bands  on  young  broad. 

d.  Body  slender,  depth  3 J.,  to  3%  in  length.  lalandi,  1290. 
dil.  Body  deeper,  the  depth  3  In  length.                                                     di'MKRIU,  1291. 

ZomriiTHYS  (£orof,  band;  i\6v<,  fish): 
aa.  Head  deeper  than  long,  the  anterior  profile  steep ;   no  yellow  longitudinal  liand ;  site 
small. 
r.  Dorsal  not  falcate,  it*  soft  rays  32;  young  with  about  12  narrow  dark  cross  bars. 
/.  Body  rather  elongate,  the  depth  3}  in  length;  nuchal  liand  obscure. 

maxatlaha,  1292. 
//.  Body  rather  deep,  the  depth  3  in  length;  dark  nuchal  hand  distinct. 

fakciata,  1293. 
er.  Dorsal  and  anal  falcate,  their  anterior  lobes  more  than  half  depth  of  tiody ;   head 
deeper  than  loug  ;  body  deep;  dorsal  rays  27  to  30. 

g.  Nuchal  band  dark  brown  or  black.  rivoliana,  1204. 

gtj.  Nuchal  band  i«le  yellowish.  falcata,  1295. 


*  Maid  to  differ  from  Berinla  in  having  no  free  anal  spines  and  the  first  dorsal  »pin<<  not  turned 
forward,  both  characters  being  probably  doe  to  age. 


.  .-.,. 


iii£  with  »£••  ".  ]M'ct<>r:iln  hhoitrr  tlimi  \riitraU.  hIihIi  *n 
h«*a«l ;  Iiiii^'Ht  dor»al  ray  »  lii'iight  nf  ImmIy.  Pyloric  rnu 
Itii^lit  Ht«*«>l  lilii««  ulmvf  ;  sidm  iltill  ■dhorv,  an  irrr^ni^r  > 
ltaml ;  tin*  du*ky  vidlnwi«d»  giri'ii  ;  caudal  iltill  \rllim  : 
indistinct  dark  Kami-,  i\\  icr  a*  wide  n*  llinr  inlrrvaU.  ihr 
tht*  mtiiihI  and  fifth  dorsal  hpinc*:  dnmal  anil  anal  fin*  n< 
:uitfiii»r  ani;lt' id' tin*  lattt-r  lighter.  Length  3  ftf  I.  l'»«  i 
I'm  lit  ('mirepfiuii  *uiit li waril  1  ••  Ma/atlan  :  ahimdant  in  *u 
Santa  Haihaia  Islands.  An  excellent  fuml  !i»di  and  much 
angltTM.  (i/it-ii/i*.  jirt taining  tii  the  hack,  fimii  the  I«»iiiC 
11,1  ,t.  1. 1...    /■..•.<. mi    !•:  ■■     \      S  i!.  >  i    rii'i.!*':,'l   CaprSinl,uc 

Sr  •,..!.,    I  •:  I.  '.   .1..|;|    (N     \     I,.  I  I  •  i  T,     I'l    ■        I       *»     \»f      Mu«       ]•■■-     H»       t      * 

I'll  *»»*« 
.s»n...'  i  ./     .i...,  .I>i;r-is    V    « .  1 1 1  i  *: : .  I»i         t      >    Nil    Mm*.  I".    .'T"  an  I    ."  • 
I     «•    N.if    M-.-  .!••.:    I     1    m-m*    l'i   -     I     -    N*»    Mil.    1**1    1..      •. 
In.  ■■'    I      -  " .  |       I    -.  l«-l.  .'    i.i  *  *.  < '.ill!  -.-•!-     T.     !■■"      •    k:  i«     ft. 

Ill,  1--  -.  m    ;  •■■ 

ismi.  sft:Hloi.t  /omti    Mi  !..:; 


l:-  ii  i 


.""IH.I.    •     !'■!••     ■ 


Mrad  ::•  :  d.  |>tl.  :;>       I>.  \  II    I.:.*:  A    II   I.  L'I.     Hr.ul  Ion 

|iintiii-  dt—i't-iid  :n^     n    .i   ^tiitli    riiivi';   t««|»  •  ■!   In  ad   t«»  !■*■ 
€■•  >iti |»f •-—-.•  •  1 .      Mt.iit  ii  -iii:i;!,  iii-.u  I\  linri/niit.i!  ;  ma\il!ar\  Trj 

till'  III  id  il.  i-   < » I    n'lijl  l'i  •  !••!   t    -  -IlKl'  !.  I'il|:,i|n|,  a-   I'M.fcJ   a«  < 

\fiitra!-  *  li-ii^ri.  ■  ■•   !.  «■  t       Wi.:  !■■  - 1. ;  ri«l  it  ^  i  •!<)  !•-  nf  1mm!  \ 
white  lifln'.i  :   ».ili  ■*  -a    '.'■    .ili->  =  it  •■  l*:n.ii|   li..iik    hji«,  (li'«r 
huge  !•!■•  t ■- In  »  ■■'.  ■  i  •  •!■■•-  i    .ii.d  t  !••  tin  tl.t-  .iii.ii  :  tin*  ham 
•  •I  d:«i;«|».if   i.j    .-.    ;!,     ij>   :    .ir    >•'■•'  ■  ■!•   it.nk  hand  frmn  the 

1 1 1  t  !.»■«■■.«■ ,   T'i     ■»  ii  !■  •■    .i    •■    .i      "      :-    ii   ;-.    |ii'iii|«;    «l>!  IhH|*    i|h?« 
t  r.i  -  ■    ..••        '•    »■  '■  I  •  ■  j-    .".'■.■    .  •.  .  •        I    i]..    <  '*..l  t«i  I  ■.»!»•■ 
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tapering  evenly  to  snout  and  tail.  Caudal  peduncle  somewhat  depressed, 
with  lateral  carina)  and  strong  transverse  grooves  above  and  below ; 
maxillary  reaching  vertical  from  middle  of  orbit,  about  2£  in  head. 
Teeth  villi  form  in  jaws,  on  vomer,  palatines,  and  in  one  median  and  two 
lateral  series  on  tongue.  Scales  small  on  the  cheeks,  none  on  limb  of  pre- 
opercle  or  the  remainder  of  the  head.  Adult  bluish  above,  whitish 
beneath,  a  band  of  greenish  yellow  as  wide  as  eye  extending  from  pre- 
opercle  to  extremity  of  tail ;  fins  greenish ;  traces  of  bands  on  the  opercle ; 
caudal  dusky,  not  yellow  ;  second  dorsal  and  anal  dusky  ;  tip  of  dorsal 
pale;  pectoral  dusky  ;  ventral  creamy,  its  inner  edge  somewhat  dusky; 
inside  of  mouth  pale  ;  yonng  banded.  Gulf  of  Mexico  and  South  Atlan- 
tic Coast,  common  north  to  Cape  Ilatteras. 

IWuJ.i  <<irohnen*i*,  Hoi.brook,  Ichthyol.  8.  C,  72,  1860, Charleston,  South  Carolina;  Jobdan 

A  (Iilnebt,  Syili»|M»K  445,  1H83. 
Sfrin/n  ttir<irn*ii,  fi«H>i>B  A  Bkan,  Phm*.  l\  S.  Nat.  Mil*.,  1879,  48,  Pensacola,  Plorida.     (Ty|M>, 

No.  221*25.     Coll.  Stearns.) 

1290.  SEBIOLA  LALAXDI,  Curier  &  Valenciennes. 

(Great  Ambku-visii  ;  Amber  Jack  ;  Cohonado.) 

Head  3|  to  4*  ;  depth  3*  to  3}.  D.  I,  34 ;  A.  I,  27 ;  dorsal  lobes  2}  in 
head  ;  maxillary  2\.  Body  slender.  Dorsal  fin  dusky,  with  a  light-yellow 
submarginal  band ;  pectorals  dusky  yellowish ;  ventrals  yellow  and 
hlackisli;  anal  blackish,  with  pale  edge.  Young  and  old  specimens  have 
essentially  the  same  general  form,  being  in  all  stages  more  slender  than 
Scriola  dumn-ili.  A  food-fish  of  some  importance  reaching  a  weight  of  100 
pounds  and  a  length  of  5  or  6  feet.  West  Florida  to  Brazil ;  rather  common  ; 
occasionally  north  to  New  Jersey ;  the  specimens  here  described  from  Key 
West.  (Named  for  M.  Delalande,  a  well-known  naturalist,  who  collected 
fishes  for  Cuvier  in  Brazil.) 

S*rinla  lalatuli,  CrviER  *  Valenciennes,  Hint.  Nat.  Pols*.,  ix,  208, 1833,  Brazil;  GCntiier,  Cat., 
it,  4»»3,  lXfiO;  Stkindaciinf.r,  Ichthyol.  Bench.,  v,  40,  1H68;  Goodk  &  Bean,  Bull.  T.  8.  Fish 
Commission,  i,  1881,  43;  .T<>ri»an  &  Gii.heut,  Proc.  U.  S.  Nat.  Mas.,  1882,  271;  Jordan, 
1W.  V.  8.  Nut.  Mil*.,  1*84,  122  and  123. 

»S.ti'«)/«i  j/iV/«w,  Poky,  Mi'iiitiriuM,  n,  227,  1860,  Cuba. 

Zfttuhthys  <jig'i*t  Poey,  Synopsis,  371,  18ti8. 

1291.  SEBIOLA  DUMERILI  (Rieao). 
(Amber  Jack;  Ooronado.) 

Head  3^;  depth  3.  D.  VII-I,  32;  A.  II-I,  21.  Lobes  of  dorsal  and 
anal  low,  not  quite  half  length  of  head.  Nape  scarcely  carinated.  Very 
close  to  Scriola  lalandi,  but  reaching  a  smaller  size,  and  with  the  l>ody 
deeper  and  little  compressed;  mouth  larger  than  in  S.  dorsa lis,  about  as 
in  S.  lalandi,  the  maxillary  reaching  middle  of  pupil,  2/j  in  head.  Gray- 
ish, silvery  below ;  a  gilt  baud  through  eye  to  base  of  caudal ;  another 
through  temporal  region  to  front  of  soft  dorsal;  no  dark  cross  bands; 
fins  plain.  Length  24  inches.  Mediterranean  to  West  Indies,  north  to 
Key  West  and    Pensacola ;    common  southward ;    a  food-fish  of  some 


904  Bulletin  47,  United  States  National  Museum. 

importance.     (Named  for  A.  M.  Constant  Dumeril,  ichthyologist  of  the 
Mu sou m  at  Paris,  about  1810,  father  of  August*  DumenI,  1870.)     (En.) 

Omar  iNmcrili,-  Rmw,  Icblhjol.  Nice,  176,'  |>l.  S,  Bg.  10, 1810,  Nice. 

Hm.J..  ibnwrfli,  Bum,  Ear.  M*rW.,  m,  *M,  1817;  Ctrrin,  Bogni  Animal,  Ed.  X,  110,  pi.  St.  «p 

1,  1H2U;  CcriH  i  V.nmisjH,  Hint.  Vmt.  I'oIm.,  IX,  201,  pi.  Ms,  1833-  GCHTHri,  IM.u. 

iti'i,  1890;  St  iis  incus  in,  Ichth.  Brrlctatt,  v,  10, 1808;  BniiDiciin,  lehtb.   rv-iir.;-.  l. 

SO,  Ml;  JriKMB,  Pne.  U.S.  Kit,  Mm.,  1«H  122  and  183. 
1M.™.  aftfalw*  runmaoi'a.  Onttrri,  12,  pi.  n,  fta.  2, 1810,  Sicily. 
TYncaimu /wmJw,  RiriHUUn,  Indlw  d'lltlologla  Bldl.,  a.  No.  lOfi,  »n.l  .p|..  S3,  No.  It,  l«lo. 

Sicily;  nutKw!*w/MtM<».<iflllocH. 
SniJa  |«/,»^  Pun,  M-moriis,  II,  220,  ISO),  Cub*. 

Subgenus  ZON1CHTHYS,  Bwalwon. 
1*98.  SKBIuLA  UIHIUli  BtelndactaDar. 

Head  3);  depth  3j.  D.  VIM,  32;  A.  IM,  21.  Eye.  4i  in  head;  anool 
3.  Maxillary  not  Teaching  middle  of  eye.  Longest  dorsal  ray  21  in  bead: 
longest  anal  ray  3.  Pectoral  half  as  long  as  head ;  ventral  1 J  in  head. 
(Jrayish,  with  numorons  narrow  bluish  cross  bands,  more  or  less  mottled 
with  brown.  Maxatlas ;  one  young  specimen  known.  Coloration  as  in 
Striata  fa*rtitta,  but  the  body  formed  mora  as  in  Striula  dumerili. 
Ariotii  imaiflniui,  SfMNiurHNCn,  Irhlh.  BnilrKm,  V,  8,  1816,  Kantian. 

1S9S.  NKRIOLA  FASCIA!  A  (Blocta). 
(Mssihai.) 

nead  1 ;  depth  3].  D.  VIII-I,  32 ;  A.  IM,  20.  Body  oblong  oral,  com 
pressed.  Maxillary  reaching  front  of  pupil;  pectoral  8  in  total  length: 
second  dorsal  low,  not  falcate,  its  longest  ray  not  half  depth  of  body: 
anal  similar,  but  lower.  Grayish,  with  golden  reflections,  a  brown  band 
from  eye  to  nape;  no  yellow  longitudinal  band;  young  with  about  12 
very  narrow  dark  cross  bands  which  disappear  with  age,  these  bands 
[.■on  I  in ned  on  the  vertical  fins ;  (ins  greenish.  Size  small.  Length  ahont 
uiio  foot.  (Poey.)  West  Indies  north  to  Charleston  :  not  very  common: 
not  seen  by  us.     (fanriaiite,  banded.) 


,trl<n/«.i'.tlH>,  rnii,Sjiii.[»K:iT3,lmi», 
■rnwwiwHifa,  P"iV,  Mi-morliu,  n,  212,  UM»,  Havana.    Tho  m 


1i»4.  SKRIOLA  B1VOLIAXA  (Curler*  Valanrlanaea). 

Head  3J;   depth  3,l(.    D.  I,  29;   A.  1,20.     Body  elliptical,  deep,  com- 
pressed ;    tho  nape  not  very  sharp;   oandal   keel  weak.      Head  a  little 


.^TlMfsr* 
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longer*than  deep ;  snout  blunt,  compressed,  not  conical,  3  in  head ;  max- 
illary reaching  to  near  middle  of  pupil,  2$  in  head.  Dorsal  fin  falcate,  its 
lobe  4}  in  length  of  body,  1$  in  depth,  \\  in  length  of  head,  and  2£  in  base 
of  fin.  Olivaceous ;  a  dark-brown  or  black  band  from  eye  to  soft  dorsal ; 
the  body  otherwise  plain.  Mediterranean  to  Brazil,  the  West  Indies,  and 
South  Carolina ;  occasional  on  the  Florida  Coast.  (Named  for  the  Duo 
de  Rivoli,  who  collected  the  types  of  the  species  in  Greece.)    (Eu.) 

Seriola  rivoiiana,  Cuvibb  A  Valencirknrs,  Ilist.  Nat.  Poim.,  ix,  207, 1833,  the  Greek  Archipel- 
ago; LPtken,  Spoha  Atlantica,  903,  1880;  Jordan  A  Gilbert,  Synopsis,  444, 1883;  Jordan 
A  Gilbert,  Proc.  U.  S.  Nat.  Mug.,  1884,  123;  Jordan,  Proc.  U.  S.  Nat.  Mus.,  1886,  532. 

Seriola  fawft,  Cuvier  &  Vai.encif.nnks,  Hist.  Nat.  Poiss.,  ix,  208,  1833.  South  Carolina. 

Zonichthy*  Imci,  Gill,  Cat.  Fish.  B.  Coast  N.  A.,  36,  1861. 

Halatractu*  boaci,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  442. 

Seriola  bonariensi*,  Cuvier  A  Valrnciennkr,  Hist.  Nat.  Poiss.,  ix,  211,  1833,  Buenos  Ayrea; 
Poky,  Memorias,  n,  232,  1860;  GCntiier,  Cat.,  n,  464,  1860. 

ITalatrartuA  bonarie**i*t  Port,  Synopsis,  373, 1868. 

Seriola  coronata.  Poet,  Memorias,  n,  232, 1860,  Cuba. 

HalatractuM  coronatu*,  Poxy,  Synopsis,  373,  1868. 

Zontchthy*  coronatu*y  Poey,  Eoumeratio,  83,  1875. 


1295.  SERIOLA  FALCATA,  Cuvier  A  Valenciennes 
(MADREfiAi. :  "  Rock  Salmon. ") 

Head  3*  (4*  in  totals  depth  3J  (4  in  total).  D.  VII-I,  29;  A.  II-I,  21. 
Ccrca  30.  Body  rather  deep  and  compressed.  Head  somewhat  longer 
that  deep,  not  conical.  Snout  2}  in  head ;  maxillary  reaching  front  of 
pupil,  3}  in  head,  its  tip  broad ;  eye  large,  5£  in  head,  If  in  snout.  Occi- 
put somewhat  carina  ted.  Interorbital  space  wide,  convex.  Caudal  keel 
little  developed.  Dorsal  high,  somewhat  falcate,  its  anterior  lobe  1$  in 
head,  2i  in  the  base  of  the  fin;  pectorals  2  in  head;  ventralslg;  anal 
lobelj;  anal  spines  small.  Life  coloration  as  follows:  Grayish  above, 
paler  but  hardly  silvery  below;  nns  blackish,  the  pectorals  pale,  the 
caudal  not  at  all  yellow;  eye  white;  lining  of  opercle  pale;  a  very 
obscure  olivaceous  band  from  eye  to  front  of  dorsal,  scarcely  visible  in 
fresh  specimens ;  preorbital  and  preopercle  shaded  with  olive.  West 
Indies,  north  to  Florida  and  Carolina;  more  common  than  the  preceding, 
with  which  it  is  probably  identical,  differing,  so  far  as  we  can  see,  only  in 
the  faint  color  of  the  temporal  band.  If  the  two  are  the  same,  the  name 
Seriola  riroliana  should  be  used,  as  having  priority.  Seriola  fasciata  is 
apparently  a  different  species,     (falcatus,  scythe-shaped). 

Seru4a  falcata1  Cvtikr  A  Valrni'iennes,  Hist.  Nat.  Poiss.,  tx,  210,  1833,  Qulf  of  Mexico  ; 
GOnthrr,  Cat.,  it,  464,  1K60  ;  LPtken,  Spolia  Atlantic*,  603,  1880;  Jordan  A  Gilbert, 
Proc  U.  8.  Nat.  Mim.,  18X2,  271  ;  Goonr.  A  Bran,  Proc.  U.  8.  Nat.  Mus.,  1882,  237 ; 
Jordan,  Proc.  t\  S.  Nut.  Mus.,  1884,  123. 

Striata  dubia,  Lowe,  Proc.  ZoiU.  Soc.  London,  vn,  1839,  81,  Madeira. 

Seriola  dec/iru,  Poet,  Mcmorian,  it,  230,  I860,  Havana. 

Benola  ligtdata,  Port,  Memorias,  n,  231,  1860,  Cuba. 

Zomehtkpi  dsctob,  Port,  8ynopsis,  372,  1868. 


ftviufa  jmu-ifNo,  I'ub),  Mt-niorian,  n,  229,  IMfln,  Cuba. 

Subgenus  ZON1CHTHYS,  SwalnM. 
1*M.  HKBIOLA  ■  AXATLA*A(ft«lt»*t»rlM»«c. 

Head  3| ;  depth  3*.  D.  VIM,  32;  A.  III.  21.  Kjre  4f 
3.  Maxillary  not  reaching  middle  of  eye.  Longest  doraal 
longest  anal  ray  3.  IVctoral  half  an  lung  at  head  ;  %en 
(irayinh,  with  numerous  narrow  hluinh  croaa  banda,  more 
with  hrown.  Ma/atlan  :  one  young  upeci men  known.  < 
Srriol/i  fa*ciata.  hut  the  hodv  formed  mora  a*  in  Serial*  <$mt 

SrruJ.t  mazttllftn.i,  «*TriM-\«  IINM,   I<  lith     iMtrar*.  %.  H,  lf7«,  Majatlaft). 

I2V3.  HKRIOM  FAKriATA(l!l<-k> 

Head  I:  depth  3j.  I).  VIII-I,  .T_> ;  A.  1 1 -I,  20.  Body  ob 
pre**cd.  Maxillary  reaching  front  of  pupil:  pectoral  Ki 
nccond  dortal  low,  not  falcate,  it*  longent  ray  not  half  d 
anal  ninular,  hut  lower,  (iravinh,  with  golden  reflection*, 
from  eye  to  nape:  no  yellow  longitudinal  band:  young 
very  narrow  dark  rro«*  hand*  which  disappear  with  «c 
continued  on  the  vertical  I'uih  ;  tin-*  greeninh.  Sue  « ma  11. 
one  foot.  .  I'oey.)  WYm  Indie*  north  to  Charleston  :  Dot 
not  *cen  hy  u«*.     <  /<i»<  ■«!/«•,  handed.  » 

Sn.w/»r/l»ii/Hi,    lit—  It,    I'  »   tf»»  fc'L*,  |  1      HI.    17*. 

S-tuJi  /»«  ,.tt !.  »'i  \  ii  c   V    \  un     mm.    ||i»t     N«f     l*»»ki»  .   i%.  211.   Ida 

fi,^   l»#rfi      I     i.i    o    i   l.llllt,!,  »Ur  ,*".   •**•,   lk,C 
//(/.l/r.i    /«.»   •  i*  -    ,'w.     |*.-|      ,    "»\  1 1     |  »,«      ."  '.     1  »•  • 

•^i  »•  / !  •.   .,  I'  i  ' .  M   ••     *  s  ^»    m.  ....  !*«*•.  Havana      TK#   a»i»«   («, 
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longer*tban  deep ;  snout  blunt,  compressed,  not  conical,  3  in  head;  max- 
illary reaching  to  near  middle  of  pupil,  2g  in  head.  Dorsal  fin  falcate,  its 
lobe  4}  in  length  of  body,  1$  in  depth,  lj  in  length  of  head,  and  2£  in  base 
of  fin.  Olivaceous ;  a  dark-brown  or  black  band  from  eye  to  soft  dorsal ; 
the  body  otherwise  plain.  Mediterranean  to  Brazil,  the  West  Indies,  and 
South  Carolina ;  occasional  on  the  Florida  Coast.  (Named  for  the  Duo 
de  Rivoli,  who  collected  the  types  of  the  species  in  Greece.)    (Eu.) 

frriolarirolianai  CrviBR  A  Valenciennes,  Hist.  Nat.  Polm.,  ix,  207, 1833,  the  Greek  Archipel- 
ago; LCtkkn,  Spolia  Atlantica,  003, 1880;  Jordan  A  Gilbert,  Synopsis,  444, 1883;  Jordan 
A  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1884,  123;  Jordan,  Proc.  U.  8.  Nat.  Mua.,  1886,  532. 

/Wiold  Jkwii,  Cuvier  A  Valenciennes,  Hist.  Nat.  Poise.,  ix,  208,  1833,  South  Carolina. 

7/michthtj*  f«)Mn,  (.ILL,  Gat.  Fish.  K.  Coast  N.  A.,  36,  1861. 

HtdntracluA  bo«ci.  Gill,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  18G2,  442. 

Striata  l»oiwn>iitw,  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  ix,211,  1R33,  Buenos  Ayrea; 
Poey,  Mcmorias,  u,  232,  1860;  GCntker,  Cat.,  u,  464,  1860. 

TlalatractH*  bonarinui*,  Poet,  Synopsis,  373, 1868. 

Seriola  coronata,  Poky,  Memories,  n,  232, 1860,  Cuba. 

HalatractM  coronatw*,  Poey,  8ynopsis,  373,  1868. 

Ztmtrhihy*  corona/tut,  Poey,  Eounioratio,  83, 1875. 


1295.  SERIOLA  FALCATA,  Gorier  A  Valenciennes 

(Madrfcai.  :  "  Rock  Salmon.") 

Head  3*  (4$  in  total);  depth  3?  (4  in  total).  D.  VII-I,  29;  A.  II-I,  21. 
Ccpca  30.  Body  rather  deep  and  compressed.  Head  somewhat  longer 
that  deep,  not  conical.  Snout  2f  in  head ;  maxillary  reaching  front  of 
pupil,  3&  in  bead,  its  tip  broad ;  eye  large,  5±  in  head,  If  in  snout.  Occi- 
put somewhat  carinated.  Interorbital  space  wide,  convex.  Caudal  keel 
little  developed.  Dorsal  high,  somewhat  falcate,  its  anterior  lobe  It  in 
head,  2^  in  the  base  of  the  fin;  pectorals  2  in  head;  ventralslji;  anal 
lobe  If;  anal  spines  small.  Life  coloration  as  follows:  Grayish  above, 
paler  but  hardly  silvery  below;  fins  blackish,  the  pectorals  pale,  the 
caudal  not  at  all  yellow;  eye  white;  lining  of  opercle  pale;  a  very 
obscure  olivaceous  band  from  eye  to  front  of  dorsal,  scarcely  visible  in 
fresh  specimens ;  preorbital  and  preopercle  shaded  with  olive.  West 
Indies,  north  to  Florida  and  Carolina;  more  common  than  the  preceding, 
with  which  it  is  probably  identical,  differing,  so  far  as  we  can  see,  only  in 
the  faint  color  of  the  temporal  band.  If  the  two  are  the  same,  the  name 
Scriola  rivoliana  should  be  used,  as  having  priority.  Seriola  fasciata  is 
apparently  a  different  species,     (falcatu*,  scythe-shaped). 

Ssriola  falcala,  Cutirr  A  Valenciennes,  Hist.  Nat.  Poiss.,  rx,  210,  1R33,  Gulf  of  Mexico ; 
GCnther,  Cat.,  ii,  464,  I860  ;  LPtken,  Spolia  Atlantica,  603,  1880 ;  Jordan  A  Gilbert, 
Proc  U.  S.  Nat.  Mus.,  18K2,  271;  Goode  A  Bean,  Proc.  U.  8.  Nat.  Mas.,  1882,  237; 
Jordan,  Proc.  U.  &  Nut.  Mus.,  1884,  123. 

Seriola  dubia,  Lowe,  Proc.  Zool.  Soc.  London,  vu,  1839,  81,  Madeira. 

Seriola  dectiru,  Poky,  Memorise,  n,  230,  I860,  Havana. 

Benola  ligtdaia,  Poet,  Memorias,  n,  231, 1860,  Cuba. 

ZomcktMy*  daefcrw,  Poet,  Synopsis,  372, 1868. 


wise  essentially  a*  in  Seriol*.    One  species  pelagic.     »  **«< 


ISM.  KLAUAT1H  BIFIVSr  LATHI  IQMy  A 
(Kr»Bn  :  Ykiuiw-taiu) 

Head  :H| :  depth  3>  ;  eye  5ft;  snout  2|.  D.  Vl-I,  37,  2 
ncales  ahont  10<».  Maxillary  triangular,  iU  greatest  w 
length ;  Mipplcmcntiiry  Imhic  lung  ami  linear,  all  eirepc  it 
margin  slipping  under  the  prcohital;  prrorhital  and  pit 
length  of  inandihlc  c^ual  to  dintance  from  tip  of  wo 
pnpil :  dint  an  co  from  tip  of  upper  jaw  to  posterior  end  « 
in  head.  Body  oblong,  elliptical,  the  Itack  little  elevate* 
long  and  pointed,  tin-  mouth  teniiinal:  a  alight  oecipi 
raker*  aliout  all  helow  the  angle,  cephalic  ones  gradual 
longeM  ahout  H  in  e\e.  Lateral  line  wavy, origin  at  dormal  a 
the  cephalic  end  ruiiniiig  Might  ly  domal  to  opposite  ori 
dorsal,  then  turning  *!ightly  ventral  until  opposite  oris; 
and  then  median  to  raudal  tin.  Origin  of  noft  dorsal  shgl 
of  unout  than  haw  of  r.iudal :  «pinoiu  dorsal  low.  the  tb 
Npiiien  Itin^fNt.  aUiiit  ,%*  in  head;  w»ft  dorsal  and  anal 
slightly  falcate:  longent  dor*al  rsy  2f  in  head,  the  thirte 
•»i  in  head  :  nerond  ray  of  dor*»»I  tinlet  twice  length  of  first 
longeM  anal  ray  ;t«  in  head.  aUnit  a*  long  a*  second  raj 
two  nniall  anal  *piue«  reunite  t~r«»m  the  rent:  pectorals  akn 
nearly  If  in  head  :  \entraU  -hort.  'J  in  head,  folding  in  a  i 
«iion  :  caudal  widely  forked,  tlie  Inttrn  attenuate  and  sligblJ 
head.  Ilodv  m\«re«l  with  -mull  cvrloid  «cales ;  head  aak< 
tioti  of  cheek*  and  part  of  it*  domo-caudal  margin  :  scale* 
alwint   •»  M'lie-*.  tho*!'  i*n    i. ape  Miialh-r    than  those  on  0p| 
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Seriolu  Hpinnidabi,  Quot  &  Gaimard,  Voy.  Uranie,  Zotfl.,  i,  363,  pi.  61,  flg.  3,  1824,  Keeling 

Islands. 
Serbia  pinnuhua,*  Port,  Memorias,  n,  233, 1860,  Havana. 
Kluffatis  bqnunuUdu*,  Bknnett,  Whaling  Voy.,  n,  283,  1836;    Meik   A  Bollman,  Piw.  Ac.  Nat 

Sri.  Phil  a.,  1K81>,  42. 
FAagati*  bipinnnlata,  Gf  KTHER,  Oat.,  II,  468,  1860. 
Elatjati* pinHulattu,  Jordan  A  Gilbert,  Synopsis,  446,  1883. 


4x5.  DECAPTERUS,  Bleeker. 
(Mackerel  Scads.) 

Decapieru*,  Blrkkrr,  Natuurk.  Tydscbr.,  v,  417,  18&5,  {kurra). 
Rftomatoil**,  Gill,  Proo.  Ac.  Nat.  Scl.  Phila.,  1862,  261,  (htrroidr*). 
Gtfmnepigttathu»,  Gill,  I.  c,  261,  (macrutoma). 
Dorpigymnus,  Gill,  I  c,  261,  (hypodtu). 

Body  elongate,  little  compressed,  almost  perfectly  fasiform.  Head 
short,  pointed.  Month  rather  small;  jaws  about  equal,  the  dentition 
feeble;  maxillary  rather  broad,  with  a  supplementary  bone.  Premaxil- 
laries  protractile.  Scales  moderate,  enlarged  for  the  whole  length  of  the 
lateral  line,  but  spinous  and  bony  posteriorly  only ;  second  dorsal  and 
anal  each  with  a  single  detached  finlet;  free  anal  spines  very  strong ; 
first  dorsal  well  developed,  persistent;  pectorals  comparatively  short. 
Abdomen  rather  shorter  than  anal  fin.  Gill  rakers  long  and  slender. 
Species  numerous,     (dkica,  ten;  Trrepbv,  fin;  there  being  10  fins,  counting 

the  spurious  finlets  and  excluding  the  free  spines.) 

• 

a.  Shields  of  lateral  line  numerous,  40  to  60  in  number;  depth  5  in  length;  teeth  present  on 

jaws,  vomer,  and  palatines;  none  on  tongue. 

b.  Dorsal  with  30  soft  rays;  lateral  line  anteriorly  with  about  12  distinct,  small  black 

points.  punctatcs,  1297. 

bb.  Dorsal  with  27  soft  rays.  scombrinub,  1298. 

aa.  Shields  of  lateral  lino  ft w,  20  to  30  in  number. 

r.  Teeth  minute  on  both  jaws,  vomer,  palatines,  and  tongue;  shields  22  to  28;  depth  5  in 

length.  SANCT.r.-iiRi.EifX,  1299. 

cc.  Tooth  distinct  on  lower  jaw  and  tongue;  caudal  keel  of  30  distinct  shields;  depth  5% 

in  length.  htpodus,  1300. 

rrc.  Tooth  obsolete;  caudal  keel  of  25  shields;  depth  6%  in  length.  maoarkllvs,  1301. 

1297.  DKCAPTEBU8  PUNCTATU8  (Agassis). 
(Scad  ;  Round  Robin  ;  Cigar-fish  ;  Quia-ouia.) 

Head  4*;  depth  5.  D.  VIII-I,  30-1;  A.  II-I,  24-1.  Eye  rather  small, 
shorter  than  snout,  about  equal  to  the  width  of  cheeks  or  the  inter- 
orbital  space.  Maxillary  reaching  front  of  eye.  Teeth  on  vomer  and 
palatines,  none  on  tongue ;  teeth  in  jaws  in  single  series.  Lateral  line 
little  arched  ;  arch  of  lateral  line  nearly  as  long  as  straight  part ;  scutes 
numerous,  deep,  crowded,  about  40.  Pectorals  short,  shorter  than  head. 
Breast,  cheeks,  and  top  of  head  scaly.  Bluish  above,  silvery  below ;  a 
dark  opercular  spot.     Length  12  inches.    Cape  Cod  to  Brazil ;  occasionally 


•  There  seems  to  be  no  difference  between  the  American  form  called  ptnnulahut  and  the  East 
Indian  bipitmulatu*. 
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1*01.  DKCAPTKBUt*  MACABELLUS  (Cuvier  &  Valenciennes). 
(Mackkeei.  Shad;  Amtumino.) 

Head  5;  depth  6.  D.  VIII-I,  83-1 ;  A.  11-1,27-1 ;  teeth  obsolete;  scutes 
beginning  at  end  of  dorsal,  25  of  them  with  keels.  Lateral  line  nearly 
straight.  Silvery,  plumbeous  below  ;  a  small  black  spot  dn  the  opercle. 
Warm  parts  of  the  Atlantic,  straying  northward  to  Cape  Cod ;  scarce  on 
our  coast.  Length  1  foot.  (French  maquereau,  mackerel,  the  name 
applied  to  the  species  in  Martinique.) 

Oiranx  maatreUut,  Cuvier  &  Valbncieknks,  Hint.  Nat.  Poias.,  ix,  40,  1833,  Martinique;  GPn- 

thkb,  Gat.,  n,  42C,  I860. 
rkcaitferu*  macarrllH*,  Pobv,  Enumeratio,  79,  187ft;  Jordan  A  Gilbert,  Pruc.  U.  S.  Nat.   Muo., 

1883,  11K);  Jordan  A  Gilbert,  Synopsis,  433, 1883. 

416.  TRACHURUS,  Raihiesqiie. 

(Saurels.) 

Ttackurw,  lUFiNKHgi'R,  I  ml  ice  d'lttiologia  Sicilians^  20,  1810,  (*rucA*rwi). 
TrtichuruA,  Cuvier,  Hegne  Animal,  Ed.  1, 1817,  (frucAmrto). 

Body  rather  elongate,  somewhat  compressed,  not  elevated,  tapering  to 
a  slender  caudal  peduncle,  which  is  as  broad  as  deep.  Scales  present,  not 
very  small.  Lateral  line  armed  throughout  with  plates,  those  on  the 
caudal  peduncle  larger  and  spinous ;  an  accessory  dorsal  branch  to  the 
lateral  line.  Snout  rather  long.  Mouth  moderate.  Minute  teeth  mostly 
in  single  series  on  jaws,  vomer,  and  palatines.  Dorsals  2,  the  first  pre- 
ceded by  a  procumbent  spine.  No  finlets.  Two  strong  spines  before  the 
anal,  connected  by  membrane.  Pyloric  coeca  numerous.  About  4  species 
known ;  found  in  all  warm  seas,  (rpajoty/oc,  the  ancient  name  of  Trackurus 
trachurus;  from  Tpaxh,  rough;  o'vpd,  tail.) 

a.  Body  elongate,  little  compressed,  the  depth  5  in  length;  scutes  about  96  (50  -{-  46  to  48)  in 
number,  the  height  of  the  anterior  scutes  J3  that  of  the  interior  and  about  2*a  in 
diameter  of  eye;  curved  part  of  lateral  lino  scarcely  shorter  than  straight  part;  maxil- 
lary 2%  in  head,  reaching  Just  beyond  vertical  from  front  of  eye;  lining  of  opercle 
scarcely  blackish.  picturatus,  1302. 

au.  Body  comparatively  deep  and  compressed,  the  depth  4  to  A%  in  length;  scutes  about  72 
(34  to  36  +  36  to  38)  in  number,  the  anterior  scutes  scarcely  lower  thau  the  jKMterior, 
their  height  about  X%  in  diameter  of  eye;  length  of  curved  part  of  lateral  line  If  to 
If  in  straight  part;  maxillary  reaching  past  front  of  pupil,  2%  to  2V  in  head;  lining 
of  opercle  blackish.  tkachukls,  1303. 

1802.  TBACHUBU8  PICT C BAT  18  (Bowdich). 
(Horse-mackerel;  Xurrl.) 

Head  3f;  depth  5.  D.  VIII-I,  31;  A.  H-I,  27;  scales  50  +  47  in  Cali- 
fornia examples,  90  to  108  in  others.  Similar  to  Tracliurus  trachurus,  but 
slenderer  and  less  compressed  and  reaching  a  much  larger  size.  Arch  of 
lateral  line  longer,  as  long  as  straight  part,  the  junction  of  the  two  much 
beyond  tip  of  pectoral;  plates  on  the  anterior  part  small,  crowded,  their 
height  less  than  half  eye.  Length  2  feet.  Warm  seas,  especially  common 
on  the  coast  of  California,  from  San  Francisco  southward  to  the  (£aU»vaqp& 
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f  ( 'arttns«moru»  plumierianH*,  Lackp£i>b,  Hist.  Nat.  Poim.,  in,  84,  pi.  11,1802:  scarcely  identi- 
fiable; from  u  figure  by  Plumier,  supposed  to  have  boon  made  in  Martinique. 

Trm-huni*  murun,  IiAriNESQi'E,  In  dire  d'lttiol.  Siciliana,  20,  1810;  bused  on  Scomber  Irackmnu  of 
Linn  »:is;  Jordan  A  Gilbert,  Synopsis,  911,  1883;  Jordan  &  Gilbert,  Proc.  U.  8.  Nat. 
Miih.,  1883,  191. 

Oirifiir  M-iniMpini»n*t  NiLf«oN,  Prodr.  Ichthyol.  Scand.,  84,1832,  Scandinavia. 

Tntihurna  «-Mri'juf ««,  Gbonow,  Cat.,  Ed.  Gray,  1864,  126,  seas  of  Europe;  after  Scomber  Hutu 
lutrruli  cttrvo  </iimii<o  hrricota  of  G&ONOW. 

Triuhnnm  UnHtii,  Malm,  Bohutdjius  Fauna,  421,  Bohuslan,  Sweden. 
Truchurua  trochurva,  LOtken,  8polia  Atlautica,  126,  1880. 

417.  TRACHUROPS,  Gill. 

Tnichuriya,  Gill,  I*roc.  Ac.  Nat.  Sci.  Phila.,  431,  1862,  (cntmmophthalmua). 

This  genus  is  close  to  Caranx,  differing  in  the  more  elongate  form  and 
especially  in  the  structure  of  the  shoulder  girdle  which  has  a  deep  cross- 
furrow  at  its  junction  with  the  isthmus,  with  a  fleshy  projection  above 
the  furrow.  Species  few,  found  in  all  warm  seas.  (Trachurun;  u\bf 
appearance.) 

1304.  TBACHCR0P8  CBUHBN0PHTHALMU8  (Bloch). 

(GOOOLER  ;   BlO-KYKD  SCAD  J  GOOGLE-EYE  JACK  J  CuiCUARRO.) 

Head  3* ;  depth  3}  ;  eye  3.  D.  VIII-I,  26 ;  A.  II-I,  22 ;  scutes  35.  Body 
oblong  elongate,  little  compressed,  the  back  not  elevated.  Head  elongate, 
rather  pointed,  the  lower  jaw  projecting ;  maxillary  reaching  past  the 
front  of  the  eye,  which  is  very  large,  longer  than  snout,  much  deeper 
than  the  cheeks,  and  greater  than  the  interorbital  width.  A  single  series 
of  small  teeth  in  each  jaw ;  very  weak  teeth  on  vomer  and  palatines ;  a 
patch  of  teeth  on  tongue.  Shoulder  girdle  near  isthmus  with  a  fleshy 
projection,  in  front  of  which  is  a  deep  cross  furrow  ;  adipose  eyelid  largely 
developed.  Scales  comparatively  large.  Cheeks  and  breast  scaly.  Gill 
rakers  long,  numerous.  Lateral  line  scarcely  arched,  its  scutes  weak,  but 
little  carinated.  Dorsal  spines  slender ;  free  anal  spines  strong ;  pectorals 
falcate,  shortish,  about  l\  in  head.  An  angle  at  lower  posterior  part  of 
opercular  region  as  in  Clupea.  Bluish  olive  above,  silvery  below,  a  faint 
opercular  spot.  Length  about  2  feet.  Both  coasts  of  tropical  America, 
occasionally  north  to  Cape  Cod  ;  common  in  the  West  Indies  and  on  the 
west  coast  of  Mexico;  specimens  examined  by  us  from  Cape  San  Lucas, 
Ma/atlan,  Acapulco,  and  Panama.  We  are  unable  to  see  any  difference 
between  the  Pacific  Coast  form  Trachurus  brachychirus,  Gill,  and  the  ordi- 
nary crumenophthalmu*.  Specimens  from  Havana,  Acapulco,  and  Mazatlan 
agree  perfectly.  Also  found  on  the  coast  of  Africa  and  in  most  tropical 
seas,     (crumemi,  purse ;  o<^a^or,  eye.) 

Scomber  crummophthaimuf,  Bloch,  Ichthyol.,  pi.  343,  1793,  Acara  in  Guinea. 

Scomber plumieri,  Bloch,  Ichthyol.,  pi.  344,  1793,  Antilles. 

Scovtlper  balatUicpkthalmu*,  Bloch  &  Schneider,  Syst.  Ichth.,  29, 1801,  Guinea. 

CanuLc  macrophthalmm,  Auassiz,  Spix,  Pise.  Bras.,  107,  1829,  Brazil. 

Trwhwrop*  brachychiru*,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  261,  Cape  San  Lucas. 

Caranx  crumcnophthalmua,  LacIpldk,  Hist.  Nat.  Poiss.,  iv,  1<<7,  1803;  ('iviek  «k  Valenciennes, 
Hist.  Nat.  Pons.,  ix,  62,  1833;  Jordan  it  Gilbert,  Synopoeis,  434;  and  of  recent  writers  gen- 
erally; GCntueb,  Gat.,  11,  429,  1860. 
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Oarcuvr  amblyrhynckuM,  CuTiBK  &  Val*NCIK*nB8,  Hist.  Nat  Poiaa^  IX,  100,  pi.  248,  1833,  Brazil; 

Gunther,  Cat.,  ii,  441, 1860. 
Curanx  falcatu»,  Holbrook,  Ichth.  South  Carolina,  94, 1800,  Charleston. 
Carcmx  heteropygu$t  Posy,  Memorial,  II,  344,  1861,  Cuba. 
Oarangep*  hctcnpygm,  Poey,  Bnnmeratio,  77,  1876. 

IS 06    UEMICABANX  ATR1AANU8  (Jordan  ft  Gilbart). 

Head  4;  depth  25J.  D.  VI-I,  29;  A.  II-I,  25;  scales  60  (all  plates). 
Body  regularly  elliptical,  compressed  and  much  elevated,  the  dorsal  and 
ventral  curves  about  equal,  and  the  greatest  depth  of  body  nearly  in  the 
middle  of  length,  exclusive  of  caudal  peduncle.  Head  small,  short,  and 
low,  its  depth  rather  less  than  its  length,  the  upper  profile  descending 
gently  to  the  sharp  snout ;  jaws  about  equal ;  premaxillaries  anteriorly 
about  in  the  axis  of  body ;  maxillaries  narrow,  reaching  slightly  beyond 
anterior  margin  of  orbit,  3|  in  head ;  each  jaw  with  a  single  regular 
series  of  very  small,  close-set  teeth,  without  larger  teeth ;  no  teeth  on 
vomer,  palatines,  or  tongue.  Eye  moderate,  slightly  longer  than  snout, 
1±  in  interorbitai  width;  occiput  with  an  evident  carina.  Gill  rakers 
moderate,  about  15  on  the  anterior  limb,  the  longest  half  the  diameter  of 
orbit.  Head  naked,  with  the  exception  of  a  patch  of  scales  on  the  tem- 
poral region.  Distance  from  snout  to  origin  of  spinous  dorsal  less  than 
length  of  pectorals ;  dorsal  spines  slender  and  fragile,  the  highest  equal- 
ing distance  from  snout  to  front  of  pupil ;  a  well-developed  antrorse 
spine  before  dorsal ;  soft  dorsal  and  anal  similar,  not  falcate,  the  rays 
regularly  decreasing  from  the  first;  highest  soft  ray  of  dorsal  about  half 
distance  from  snout  to  base  of  pectoral,  and  somewhat  longer  than  the 
highest  ray  of  anal ;  free  anal  spines  little  developed ;  dorsal  and  anal 
each  depressible  into  a  very  high  sheath  of  scales,  which  leaves  only  the 
last  two  or  three  rays  uncovered ;  caudal  fin  wide,  well  forked,  the  upper 
lobe  evidently  longer  and  more  faloate  than  the  lower,  but  less  produced 
than  in  Hemicaranx  amblyrhynchu*,  the  longest  ray  about  i  length  of  rest 
of  fish ;  pectoral  fin  very  long  and  falcate,  reaching  opposite  to  base  of 
seventh  ray  of  anal,  about  half  longer  than  head;  ventrals  rather  long, 
reaching  beyond  vent  and  slightly  more  than  halfway  to  front  of  anal. 
Breast  entirely  covered  with  very  fine  thin  scales ;  upper  part  of  sides 
anteriorly  with  irregular  series  of  scales  which  are  not  well  imbricated; 
lateral  line  with  a  strong  curve  anteriorly  (but  less  arched  than  in  Car- 
anx  amblyrhynchus),  the  height  of  the  curve  |  of  its  length,  which  is  a 
little  more  than  half  length  of  straight  portion ;  the  line  becoming 
abruptly  straight  opposite  front  of  anal ;  plates  of  lateral  line  developed 
along  entire  length  of  straight  portion,  the  plates  not  large,  the  height 
of  the  largest  one  not  more  than  half  diameter  of  eye.  Color  blackish 
olive  above,  dusky  yellowish  below  with  a  silvery  luster;  top  of  head, 
snout,  and  a  large  diffuse  blotoh  on  upper  part  of  operole  black ;  cheeks 
and  lower  parts  of  head  thickly  dusted  with  large  brown  points ;  vertical 
fins  dusky,  the  caudal  and  anterior  rays  of  anal  with  much  greenish 
yellow ;  ventrals  largely  white ;  peotorals  dusky  olive,  the  axil  kvA  *> 
large  black  blotoh  on  both  sides  of  the  fin  at  base,  }et\Aacfc,  \»\x*  \AoW&. 

F.  n.  a. 59 
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Teeth  uniseria],  very  small,  none  on  palate.  Lateral  line  with  a  »emi cir- 
cular arch,  the  length  of  which  in  If  to  1£  in  straight  part ;  its  angle 
below  front  of  second  dorsal  and  with  abont  50  small  low  shields,  bat  few 
of  which  have  depressed  spines.  Pectoral  reaching  anal  spines.  Brownish 
gray,  body  with  6  datk-brown  vertical  bands,  the  first  behind  base  of 
pectoral,  the  fourth  from  middle  of  soft  dorsal ;  a  large  black  spot  on 
opercle ;  dorsal,  anal,  and  ventral  black ;  pectoral  and  caudal  pale.  Two 
specimens,  each  3  inches  long,  from  Panama.  (Giinther.)  {Xcvxbf,  white ; 
oipa,  tail.) 

Caranx  leucurv*,  GC.nthxs,  Proc.  Zool.  Soc.  London,  1804,  24,  Panama  ;  (Col),  ('apt.  John  M. 
Dow);  (Anther,  Fisb.Ceutr  Anier.,  430,  18C9;  Jordan  ft  Gilbkrt,  Proc.  U.  S.  Nat.  Mus., 
1883,  194. 

419.  CARANX,*  Lacepede. 

(CRKVALL&8.) 

Oaraux  (Commerson)  L.ULPEDE,  Hist.  Nat.  Toiw.,    Ill,  57,  1H02,  (truckttruM,  tpeeiom*,  carangtu, 

ruber,  etc.). 
Caranx,  lUriKKSQi  K,  Caratteri  Alcuni  Nuori  Generi,  41, 1810,  (flret  restriction  to  ferdau,  ruber, 

etc.). 
Tricrvipttru*,  Raunesquk,  Caratteri,  41,  1810,  f  {carangu*  -  -  hippo*). 
Carangu^  GairriTH,  Cuvier's  Nat.  Hist.  Fishes,  335,  1837,  (based  on  Let  Caranguet  of  Cuvikb; 

typo  Caranx.  carangua). 
f  Argyrlepe*,  Swaikson,  Class'n  Fishes,  11,  247, 1839,  (metanoptera). 
Ale]**,  Swainbon,  Class'n  Fishes,  248,  1839,  (Wari  parah,  Russell  --  nigrqrinni*,  Day;  species 

with  the  tocth  unisorial  on  jaws  and  tongue  only;  body  fusiform;  shields  numerous;  dorsal 

low). 


•The  proper  type  of  tho  genus  Caranx  seems  to  be  8eomber  ruber.  Bloch.  Tho  name  Caranx 
was  apparently  recorded  in  manuscript  by  Commerson,  who  applied  it  to  t^aranx  tpecioim*.  In 
printed  nomenclature  (\trtmx  was  first  used  by  Lsrcpede,  who  adopted  the  name  from  Commerson 
applying  it  to  a  large  group  containing  among  other  species  trachurtu,  carangu*,  *prcunm*,  ferdau, 
and  ruber.     This  genus  was  next  further  limited  by  Rafinesque  in  the  following  words: 

"  Io  hncreduto  dorere  dividers  in  quattro  generi,  il  gen  ere  Caranx  dei  modern!  ittiologi  che  ho 
nominati  Trachurus,  Caranx,  TricropUru*,  e  Hupodu;  e  quest i  tre  ultirai  non  offerlscono  veruno 
specie  8iciliano;  Ilipody*  (Hypodi*)  diflerisce.  dal  Trachwrut  nell'  avers  due  ale  anal i,  e  il  Caranx 
nelT  avere  un  raggio  o  spine  sciolto  fra  le  due  ale  dorsal i  ed  il  Trieroptenu  nell'  averne  tre 
fornlti  ognuno  d'una  membrana  alare." 

These  characters  are  all  partly  fallacious  and  of  no  systematic  importance.  All  of  them  an* 
taken  from  Lacepede' s  analytical  key.  We  must  turn  to  Lacepede's  work  to  fiud  their  signifi- 
cance. TrarkuruM  evidently  corresponds  to  Lacepede's  "premier  sous-genre,"  Scomber  trackuru* 
being  its  type.  Ca-anx  corresponds  to  the  "second  sous-genre,"  including  the  species  fentau, 
ruber,  g*rz,**uuun,  and  ktpnth.  Hypt»tu  (vtrw,  below;  6tt,  two;  two  free  anal  spines  or  fin  lets)  is 
based  on  Scomber  glaum*,  L.  -  JAchia  glauca,  On  tier,  a  Eurofiean  species.  Tricroplem*  is  based 
on  Caranx  carangua,  and  is  therefore  synonymous  with  the  later  Carangu*  of  Griffith  and  Carangtu 
of  Girard. 

Caranx  in  next  further  restricted  by  Cuvier  ft  Valenciennes.  Among  their  "Caranx  propre- 
ment  dits"  are  two  S|iecies,  ferdau  and  rul>er,  place«l  in  Caranx  by  both  Rafinesque  and  Lace|>ede. 
One  of  these  two  species  should  apparently  be  retained  as  the  tyj*,  unless  we  are  to  return  to  the 
manuscripts  of  Commerson  for  our  understanding  of  the  group.  In  8wainsoirs  work,  in  1839, 
ruber  i»  still  retained  in  connection  with  the  name  Caranx.  As  trackuru*,  *peciomu,  and  aratfpu, 
species  heretofore  taken  by  authors  as  types  of  Caranx,  are  none  of  them  available  for  this  pur- 
pose because  all  of  them  were  referred  to  other  genera  by  Rafinesque,  we  must  apj»areritly 
choose  lietween  rul>er  and  ferdau.     We  therefore  select  Caranx  ruber  as  type  of  tho  genus. 

Gill  in  186%  adopted  *jteeiit*H*  as  the  type  of  Caranx  because  this  was  the  only  species  mentioned 
by  Commerson,  from  whose  manuscripts  Laclpede  adopted  the  name  Caranx.  It  is  not,  however, 
evident  that  Lacepede  regarded  this  species  as  his  type.  If,  however,  we  should  adopt  this  view, 
tho  name  Caranx  would  supersede  (fnathanodon  and  the  genus  here  railed  Caranx  would  become 
Trirropieru*.  The  name  Caranx  is  really  derived  from  Carangue,  and  several  writers  have  taken 
Caranx  carangtu  as  its  type.  This  arrangement  seems  to  us  not  tenable.  Its  adoption  would 
shift  the  names  of  the  subgenera,  Caranx  taking  tho  place  of  Tricvptenu. 

to  Lichia,  as  is  also  Bafi- 
neaque' 


f  Hntodu,  Rafinesque,  t.  c.  (based  on  Scomber  glaucut,  L.),  is  equivalent 
esque's  genus  Hfpacantu$,  I.  c,  43.     Lkkia  is  of  later  date. 


refy  miiall.  Lateral  liuu  will  iU  [Mwlerior  portion  mrmmt 
lain )-  plntrn.  which  Kr"H  lar^i-r  on  tin-  tail,  racti  plate  ai ■  a i 
a  almrl  il.nxsl  liram-li  i-f  lateral  line  nanallv  praaanl.  l'rv 
iti  cbaadtilt.-t-triii.-iii  llio  y.uiiie.  iiauaJIj  with  anmubni 

Stat-ira  very  limner in  all  warm  aeaa.  rt.uat  nf  litem   .  alaW   fc*   fc 

\.  hero  uiKlrr-liHiI.  thin  urnua  inclmlc.  a  KHiaidrrftbl*   .  iml,.   -/  far 

■liflV-riuKiiillie.leiililioii I  ill  tin- abaiwuf  the  bwly.      Ibnm!..,. 

Ituweier,  I"  fiinn  n  nalnriil  aeriea.  (Name  a  rorniplwn  »f  ttw  iv*ia<-i 
.Immxa-i,  I'li-urli  I  '.trunrra- .  !,*(■)«  ilr,  however,  clunw  U>  <l*ri  >•  it  £ 
li,.i,  ln-sii.  ".'i  i-sim-  ill-  leit|nV<j  iloproniiuenee  <jnc  prrvntr  b-ar  W 
.Irlii  f..r<-.-.!.-  ,-.tte  parti.-,  .1-  l-.-lat  ilotit  rile  hrille,  *4  J'i.!lHn  f 
a turn   ):.  —it-  .Ir  |.ii>»aii.v  .t  <le  -luiuiualioo  .,ue  pln.teor*  uwn 
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it.  Opercular  *pot  obsolete;  body  rather  elongate,  the  depth  8  to  3%  in  length; 
an  out  S  in  head;   head  3%  in  body;  second  D.  I,  86;   A.  I,  22;  shields  26 
to  29. 
f.  Body  slender,  the  depth  about  V/%  in  length;  color  dark,  chiefly  bluish. 

RUBBB,  1311. 

ct.  Body  deeper,  the  depth  about  2|  in  length;  color  pale,  mostly  golden. 

BABTHOLOM.1%1,  1312. 

W>.  Soft  dorsal  and  anal  much  elevated  in  front  and  more  or  less  falcate;  upper  teeth  in  a 
band,  the  oMter  enlarged;  lower  teeth  In  one  series;  dorsal  sheath  of  scales  not 
greatly  developed;  soft  dorsal  and  anal  both  rather  short. 
Tricroptehus  (rpcic,  three;  a*por,  point;  irrcpoV,  fln;  from  the  3  free  spines  supposed  to 
fttand  between  the  dorsals): 
/.  Breast  naked,  except  a  small  rhombic  ana  before  ventrals;   two  small  canines  in 
front  of  lower  jaw ;  body  robust,  compressed. 
g.  Opercular  spot  large;  adult  with  a  black  spot  on  pectoral;  pectoral  3  In  length. 
Head  S%\  depth  about  3;  second  D.  I,  20;   A.  I,  16;  scutes  (developed) 
about  25.  hippos,  1313. 

//.  Breast  entirely  covered  with  small  scales. 
Pa ratr actus  (wapa,  near;  arpaxrof,  spindle): 
k.  Body  subfusiform,  the  depth  less  than  %  the  length;  breast  scaly;  teeth  of  outer 
series  small,  not  canine-like;  a  black  opercular  spot;  no  spot  on  pectoral; 
arch  of  lateral  line  about  half  straight  part.  crtsos,  1314. 

i.  Pectoral  fin  moderate,  rarely  longer  than  head;  scutee  about  50. 
U.  Pectoral  fin  very  long,  much  longer  than  head;  scutes  about  40. 

CABALLITR,  1315. 

CaranqichthtS,  (Caranx;  tX^vc,  fish): 
hh.  Body  oblong  ovate,  the  depth  more  than  %  the  length;  outer  teeth  rather 
strong,  lower  teeth  not  canine-like. 
J.  General  color  silvery;  vertical  fins  not  all  black. 

*.  Body  moderately  elevated,  tho  depth  in  adult  2  to  2%  in  length. 

Opercular  spot  very  small  or  obsolete;  no  pectoral  spot;  pectoral 

3  in  length. 

I.  Body  rather  elongate,  the  depth  in  adult  2%  in  length;  dorsal 

and  caudal  fins  largely  black;  eye  larger  than  In  ('.  fatal,  the 

head  less  obtuse.     Ilead  3%;  second  D.  1, 19;  A.  1, 16;  scutes 

30.  MAROINATUS,  1316. 

U.  Body  moderately  deep,  the  head  bluntish,  the  eye  small;  the 
depth  about  2%  in  length;  dorsal  fin  scarcely  dusky,  caudal 
fln  pale.    HeadSf;  second  D.  I,  20;  A.  1, 17;  scutes  80. 

latus,  1317. 
kk.  Body  much  elevated,  the  depth  in  adult  2|  in  length;  no  dark  cross 
bands  nor  opercular  spot;  a  small,  dark  spot  in  axil;  caudal  and 
dorsal  lobes  dusky;  curve  of  lateral  line  1%  in  straight  part; 
caudal  lobes  as  long  as  head;  pectoral  |  longer.    Head  3];  depth 
2J;  second  D.  I,  22;  A.  II,  I,  19;  scutes  32.        medumcola,  1318. 
jj.  General  color  brassy  or  blackish;   vertical  fins  black;   lower  teeth  not 
canine-like, 
m.  Anterior  profile  gibbous;  head  very  large;  curve  of  lateral  line  less 
than  %  straight  part;  second  dorsal  and  anal  strongly  falcate; 
anterior  lolw  of  dorsal  about  %  head;  pectoral  very  long,  2%  in 
length;  color  nearly  uniform  black.      Head  3%;  depth  2|;  second 
D.  I,  21;  A.  If,  I,  18;  scute*  28.  lugubrm,  1319. 

mm.  Anterior  profile  scarcely  gibbous;  curve  of  lateral  line  a  little  more 
than  %  straight  part;  soft  dorsal  and  anal  strongly  falcate;  ante- 
rior rays  of  dorsal  %  head;  pectoral  a  littlo  more  than  %  body; 
color  dark  olivaceous  or  brawy ;  side*  with  many  small  dark- 
brown  spots.  Head  3%;  depth  2%;  second  D.  I,  22;  A.  I,  19; 
scutes  about  36.  mblamptou^  1320. 


PreoptTcl*  with  ila  gxMii-hor  margin  very  oblique.  Iba  magi*  Wm»i 
rounded:  ]ireorhital  lllin,  it-  lew.1  width  1  diameter  of  orbit  V« 
dm*.]  «ell  ,l.-v,l. .]--.!.  th"  h|.ine.  Iiitti  and  Heiilde;  the  utn>r>  fi- 
well  developed;   111.'  r.irirtli  -[.in-  tW  longeM.  I  be  fifth  bat  lull*   ■Wrtx- 

head;  ]i-iit>lli  ..f  Lmu'-M  il»r>nl  my  lev  than  I  length  of  b***d  a** 
»].itii-n  ■tri.tii:.  th-  ...ft  ray.  a  Intl.-  lower  than  tboae  "f  dorwa.  -<- 
dor-al  .iinl  anal  .•titii.-ly  tcreiird  within  a  very  deep  wi.t.r>u,.i. 
araly  idieuth,  u>hiih  i-  ■  1 1,.-  h-i-M  ,.{  median  dorsal   rata.  iul  t»™  ui 

nut  rali-utf.  th..  ru>-  n-snlaili  dei  rea«ed  from  tint:  [M-t«raJ*  i.ti  ~*x 
fairs!.-.  n-.i.liiii>:  niii.ti  !..->  .ml  ..nj;iii  of  anal,  and  t»  twelfth  Uier* 
■rule;  (li.<  tin.  ■  li-N-lli  ..f  l....li  :  ..-t.tmU  reaching  to  or  .l.chti  Wimw 
vent,  whirh  1-  n-iuh  r.|tii.b-tmil  tirnn  Ibeir  inner  axil  and  from  ...u 
anal  "[iii.i-;  ..1.1.I.1I  1..1..  -  n..|  lal-atr.  tin-  upper  alightlt  (be  leafrr  1 
littli'  lr--  than  l-in;t!i  ■>!'  In-.i.l  l.ji.ral  line  with  a  altting  rsMr  aaw 
ti.itly.  th.-  «  id  ill  ••(  « lurli  i-  lr«i  tl.un  7  -ttaight  portion  ;  tbr  da-pO  .r 
curie  admit  J  it.  «  id  tit :  plat.  ■■.  .. 1 1  atioiiglt  del  eloped.  fiimJ^m  ;fc> 
whole  l.-nglh  uf  -tia:.-!,l  |...rli..ii  ..I  lateral  line,  wbirh  t-egin*  na.Wr  IrH 
di.fiil  ra%*;   ton  -f  load.  ..[-  1  .■!.-.   j.h-.  and  pr-uthital  inWleM  ...  -   U 


irk    to   belvw    laleraJ   lu«.   tb> 
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widest  about  equaling  diameter  of  orbit,  and  more  than  twice  as  wide  as 
tbe  light  interspaces;  breast  blackish  ;  head  dusky  ;  end  of  snout  black; 
a  distinct  black  blotch  on  upper  angle  of  opercle;  fins  somewhat  dusky; 
the  lower  yellow  in  life;  pectoral  without  spot;  axil  dusky ;  anal  white 
at  tip  of  lobe.  Pacific  Coast  of  Mexico,  Mazatlan  to  Punta  Arenas.  A 
well-marked  species,  abundant  about  the  entrance  to  the  CJulf  of  Califor- 
nia, its  range  extending  thence  to  the  coast  of  Central  America,  (vinctus, 
banded.) 
CurfiMj-  rinrtu*,  Jordan  A  GtLDKRT,  Proc.  IT.  S.  Nat.  Mtu.,  1881,  349,  Mazatlan;  (Typo,  Not. 

2K36f>  ami  28366.    Coll.  Gilbert);  Jordan  A  Gilbert,  Proc.  U.  8.  Nat.  Mob.,  1883,  197. 
Caranx,  sp.,  Lay  A  Bennett,  Beerhey'H  Voyage,  55,  1849,  San  Bias;  Maxatlan. 

Subgenus  CARANX.  r 


'i(J^U~Vu. 


1811.  CARANX  BUBER  (Bloch).  \  w  ll7^K. 

(Cibi  Manoho;  Caabonkro.) 

Head  3j| ;  depth  3*.  D.  VII-I,  26;  A.  II,  I,  22;  scutes  25  to  29. 
Straight  portim  of  lateral  line  considerably  longer  than  curved  part,  2} 
in  body.  Lateral  lino  not  strongly  arched;  maxillary  scarcely  reaching 
front  of  eye ;  teeth  on  vomer  and  palatines  persistent,  those  on  jaws  in 
a  few  series  without  canines.  Dorsal  low,  its  anterior  rays  slightly 
falcate,  2k  in  head.  Color  bluish  olive,  silvery  below,  scarcely  yellowish 
in  life ;  a  vaguely  defined  horizontal  stripe  of  clear  blue  just  below  the 
dorsal ;  dorsal  yellowish  gray,  other  fins  dusky  olive,  a  distinct  black- 
ish bar  extending  along  lower  lobe  of  caudal.  West  Indies ;  not  rare. 
(ruber,  red,  which  the  species  is  not;  it  was  originally  named  from  a 
drawing  erroneously  colored.) 

Scomber  ruber,  Bloch,  Ichtliyologia,  plato  342,  1793,  Ste.  Croix. 

Caranx  rui*r,  Bloch  A  SciiNEinr.R,  Syst.  Ichthyol.,  29,  1801;  Jordan  A  Gilbert,  Proc.  U.  S. 

Nat.  Mus.,  1884,  32;  GCntuer,  Cat.,  u,  430. 
Caranx  blochii,  Cuvier  &  Valrnciennes,  Hint.  Nat.  Polio.,  ix,  69,  1833,. Ste.  Croix;  nunc  type. 
Caranx  iridinus,  Poet,  Memorial),  if,  226,  1860,  Cuba. 
C<aroHgouU$  tridinus,  Poev,  Synopsis,  366,  1868;  Poet,  Enumcratio,  77,  1875. 

1812.  CARANX  BARTHOLOXJEI,  Cnvier  A  Valenciennes. 

(Yellow  Jack  ;  Cibi  Amarillo.) 

Head  3\  ;  depth  2*.  D.  VIII-I,  27  ;  A.  II-1, 23 ;  scales  28.  Body  ovate, 
deep  and  compressed,  somewhat  elliptical ;  the  profile  anteriorly  not  ele- 
vated, forming  an  even  curve  continuous  from  the  snout  to  the  base  of 
the  dorsal,  the  snout  therefore  not  blunt.  Top  of  head  not  much  com- 
pressed. Premax Maries  on  the  level  of  the  lower  edge  of  the  pupil; 
maxillary  not  reaching  to  opposite  the  front  of  the  pupil.  Teeth  rather 
small,  in  a  narrow  band  on  each  jaw,  without  distinct  canines  ;  villiform 
teeth  on  tongue,  vomer,  and  palatines.  Cheek  about  as  deep  as  the  eye, 
which  is  rather  small,  considerably  shorter  than  snout;  adipose  eyelid 
little  developed.  Gill  rakers  long.  Breast  entirely  scaly ;  soft  parts  of 
the  vertical  fins  densely  covered  with  small  scales.  Dorsal  low,  its  anterior 
rays  slightly  falcate.    Pectoral  fin  falcate,  a  little  shortei  than  the  head, 


.}■  ;  pliiten  tint  covering  all  of  atrtighl  purt  Unit 
itutlt  :  k'lll  itikem  stout,  tather  luujc,  13  t*lo«  uf. 
Eye  not  very  large.  IVrtoral  falcate,  i  ]<M(rt  ikaa 
1,  willi  uiily  a  mull  tiiangnlat  patch  of  wihi  3 
[-amlsl  lohr*  C|U»I.  nrarly  aa  loo*  aa  kc«l  (N... 
mil  U-]t.«  itnlilm:  a  large  distinct  black  blow*  <a 

liiml  Hitli  |>alr ;  a  large  faint  black  qml  u*  !**•* 
i'  I  ill  lor  nomrtiiiiM  wanting  in  yunon  ;   an)  of  fwi» 

cli :   i«|j;t-  »f  Mifl  dorsal  black  ;   apprr  cd(t*  of  >-»»*■. 

» riu   wilt.  Ut'iierally  abundant :   fount)  on  1-ulb  rmu 

u..rtti  to  Ca|w  Co.1  an.l  Uulf  of  Call  fern. a.  alaa  :. 
luiiff  an.l  wllkliuwu  food  fi.l,  Uun-  ab«a4aa: 
■na-i    tti.in    any  other   sjwrira   of   top    rrnm    hi»»i 

>   iliitiitj;iii»liotl  by  its  ratiiura,  ita  naked  bwaM.  »*4 
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iUxrnnx.  rantkopygn*,  Cuvier  &  Valrrcibnnes,  Hilt.  Nat.  Poiss.,  ix,  100, 1838,  Isle  de  Prance. 

Caranx  ekaia,  Cuvier  &  Valkncibnnes,  Hint  Nat.  Poiss.,  ix,  1J7,  1833,  Visagapatam;  after 
Ekala  pnrak,  of  RuSHELL. 

<\xranx  antUlarum,  Bennett,  Whaling  Voyage,  u,  282,  1840,  West  Indies. 

Cktranz  defensor,  DeKat,  N.  Y.  Fauna:  Fishes,  120,  1842,  New  York;  HoLsmooK,  Icbth.  Ronlh 
Carolina,  87,  1860. 

Oarangu*  wmltntu*,  Girasd,  U.  S.  Mex.  Bound.  Snnr.v  23,  pi.  xi,  figs.  1-3,  1860,  Brmsos  San- 
tiago, Texas.     (Coll.  WUrdemann.) 

Oxran<pt»  chrym*,  Gill,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  434,  1862;  young. 

Oarmuc  caninu*,  GCnthkr,  Fi*h.  Centr.  Amer.,  432,  1869,  Panama. 

(\tram<jHs  hip)»>*,  Gill,  Proc.  Ac.  Nat.  8ci.  Phi  la.,  1862,  433,  and  elsewhere;  Poet,  Enutneratfo, 
75,  1875. 

CarauT  hipp**,  Jordan  A  Gilbert,  Proc.  U.  8.  Nat  Mus.,  1882, 260;  Jordan  A  Gilbert,  Synopsis, 
437;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat  Mug.,  1883,  200. 


Subgenus  PARATRACTUS,  Gill. 
1314.  CARANX  CBT8O8  (Mitchill).  # 

(IIardTail;  Ri'nner;  Jurel;  Yellow  Mackerel;  Crkyallx.) 

Head  3f ;  depth  3±.  D.  VIII-I,  24;  A.  II-1, 19;  lateral  line  50  (scutes). 
Body  oblong,  moderately  elevated,  the  dorsal  and  ventral  outlines  about 
equally  arched.  Profile  forming  a  uniform  curve.  Snout  rather  sharp. 
Month  slightly  oblique,  a  little  below  axis  of  body.  Maxillary  reaching 
about  to  middle  of  orbit.  Teeth  comparatively  large ;  a  single  series  in 
lower  jaw ;  upper  jaw  with  an  inner  series  of  smaller  teeth ;  no  canines; 
teeth  on  vomer,  palatines,  and  tongue.  Eye  rather  small,  shorter  than 
snont,  3i  in  head.  Gill  rakers  long  and  numerous.  Pectoral  as  long  as 
head,  barely  reaching  anal ;  rarely  longer  than  head  in  certain  specimens 
from  Key  West,  possibly  referable  to  C.  caballu*.  Scales  moderate ;  cheeks 
and  breast  scaly.  Lateral  line  with  a  weak  arch  anteriorly,  which  is 
about  half  length  of  straight  portion.  Lateral  scutes  numerous,  devel- 
oped on  whole  straight  part  of  lateral  line.  Greenish  olive,  golden 
yellow  or  silvery  below ;  a  black  blotch  on  opercle ;  fins  all  pale.  Length 
•1  foot  or  more.  Cape  Cod  to  Brazil ;  generally  abundant,  common  farther 
north  than  any  of  the  other  species  of  Caranx ;  a  well-known  food-fish 
rarely  exceeding  a  foot  in  length,  not  found  in  the  Pacific,  where  it  is 
replaced  by  Caranx  caballus.     (xpvobf,  gold.) 

Sr,,mb*r  crtftM,  Mitchill,  Trans.  Lit.  A  Phil.  8oc.  N.  Y.,  I,  1815,  424,  New  York. 

Caranx  pttquetm,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  ix,  97, 1833,  San  Domingo,  Cuba, 
and  Brazil;  Jordan  A  Gilbert,  Synopsis,  435,  1883. 

Tr*rkurua  miuamosuA,  Grokow,  Cat.  Fishes,  Ed.  Gray,  125,  1854,  Carolina. 

Oaninx  cry**,  De  Kay,  N.  T.  Fauna  :  Fishes,  121,  1842;  GOnthrr,  Cat,  n,  445,  I860. 

Pamtratitt*  ;>i«/hWna,  Gill,  Proc.  Ac.  Nat  8ci.  Phils.,  1862,  432;  Poet,  Synopsis,  336,  1868. 

Canmx  rhnjtut,  Jordan  &  Gilbert,  Proc  U.  S.  Nat.  Mas.,  1883, 190;  Jordan  St  Gilbert,  Synop- 
sis, 970,  1883. 

1315.  CARANX  CABALLUS  (Guntber). 
(Oocinero  ;  Cocinero  Dorado  ;  Jurel.) 

Head  4 ;  depth  3*.  D.  VIII-I,  24  (22  to  24) ;  A.  II-I,  21  (20  or  21) ;  lat- 
eral line  41  (developed  scutes).  Pectoral  usually  longer  and  scutes  fewer 
than  in  Caranx  cry  son.    Form  of  C.  cryaos ;  rather  elongate,  not  greatly 


likely  that  tlie  two  form"  can  l*  dintingaiiibHl  u  ipwlw,  sxd  ■ 
not  ovell   M  varirlimi.      (tiifcn/lin,   hiinr;    th«   Imn  Cabs] la   HtJ 

marlcrrrl  bit  oftrn  n|.|.lii-.l  In  n]M-oi.-«  ..f  Caro»j. ) 


H.m.I  ::■:  .l.-i-ti.  'J-:  .->.■  ;:.     I- .  vrit-l.  !'.<;  A   II  -I.  IS:  -rqt*-  an    u< 

h.-a.l.  rra.l.ini;  !.--> ••■^•1  [.-i|.il  :  i.-.t!,  .11..I  month  Marnltalh  u  in  '  "••- 
Lid...  ".ill  idUii  i:iil..  i  :■•".«,  at«. 'ii  l:'  l«-]u*  anfilr:  train  raife- 
».ak.r  lliati  in  '  .  .'-iM-:  *i.  >>  ..f  :  .1-  ml  Iiih-  11  in  .lr..sht  f*ii  .■ 
al.ni|.l  siii;lfiitjmirt:-N  ..f  il..t»..  |....t-  wl.irti  1.  timlrr  ..Ml.  .lor«   -•■ 
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breast  scaly  ;  scaly  sheath  of  fins  little  developed.  Bluish  ;  sides  golden  ; 
a  very  small,  black  opercular  spot  and  a  black  axillary  spot ;  young  some- 
times with  faint  cross  bands;  fins  all  deep  golden,  especially  th.o  anal; 
dorsal  and  caudal  broadly  margined  with  black,  the  color  covering  most 
of  fin ;  no  spot  on  pectoral.  Pacific  Coast  of  Mexico ;  rather  common 
at  Mazatlan  ;  recorded  from  Mazatlan  and  Panama ;  long  confounded 
with  Caranx  latus,  which  lives  in  the  same  waters?  Caranx  marginatum  is 
readily  known  by  the  slenderer  form,  dark  colors,  and  larger  eye.  (mar- 
ginatus,  edged.) 

Canute  marginatum  Gill,  Proc.  Ac.  Nat.  8c i.  Phil*.,  1866,  166,  Panama.     (Coll.  Oapt.  Dow.) 

1817.  CARANX  LATC8,  Agassis. 

(JURKL  ;  Xl'REL  ;  HORSE-EYE  JACK.) 

Head  3g  ;  depth  2*.  D.  VIII-I,  22  ;  A.  II-1, 16  to  18 ;  lateral  line  with 
35  scutes.  Form  of  Caranx  hippos,  but  the  profile  not  so  strongly  arched. 
Teeth  much  as  in  C.  hippos,  the  canines  considerably  weaker.  Gill  rakers 
rather  long,  about  12  below  angle.  Breast  scaly.  Scutes  present  on 
whole  of  straight  part  of  lateral  line;  arched  part  of  lateral  line  H  in 
straight  part ;  an  abrupt  angle  at  junction  of  the  two  parts,  which  is 
under  third  dorsal  ray.  Pectoral  about  as  long  as  head ;  maxillary  reach; 
ing  posterior  edge  of  pupil ;  cheek  and  upper  parts  of  opercles  scaly  - 
scaly  sheaths  of  fins  little  developed.  Bluish  ;  sides  golden  or  silvery;  a 
very  small,  black  opercular  spot ;  young  sometimes  with  faint  dark  cross 
bands;  fins  mostly  grayish.  Anterior  part  of  soft  dorsal  fin  dusky; 
caudal  yellow,  without  black;  no  spot  on  pectorals;  no  axillary  spot. 
West  Indies  and  all  warm  seas,  occasionally  north  to  Virginia;  very 
abundant  southward;  not  so  common  northward  as  Caranx  hippos. 
Equally  abundant  on  the  west  coast  of  Mexico ;  our  specimens  from 
Panama,  Clarion  Island,  and  Chatham  Island  apparently  not  different 
from  West  Indian  examples.  Also  common  in  the  East  Indies,  if  Caranx 
heberi  is  the  same,  as  we  suppose.  The  flesh  is  sometimes  poisonous  in 
the  tropics,  giving  rise  to  the  disease  called  Ciguatera,     {latus,  broad.) 

Cartnx  lain*,  Aoassiz,  Pise.  Bras.,  105,  1829,  Brazil  ;  Jordan  A  Gilbert,  Troc.  U.  S.  Nat.  Mus., 

1883,  200. 
Caranx  Irphtrv*,  Aoassiz,  Viae.  Bra*.,  106, 1829,  Brazil ;  GCnther,  Cat.,  11,  447. 
Scomber  heberi,  Bennett,  Fi*hes  Ceylon,  pi.  26, 1830,  Ceylon. 
Caranx  folios,   Crvmi   A  Valenciennes,  Hist.  Nat.  Poiss.,  ix,  95,  1833,  Antilles;  Brazil ; 

Poky,  Hepertorio,  328,  1875;  Jordan  A  Gilbert,  Synopnis,  437,  1883. 
Carmupm  /ciWujr,  Gill,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1862,  433,  and  else  when-;  Poey,  SynojMi*,  364* 

1868. 
Cnranx  nem,  Cuvier  A  Valenciennes,  Hist.  >«at.  Poiss.,  ix,  105,  1833,  Pondicherry. 
Caranx  fonteri,  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  ix,  107, 1833,  East  Indies. 
Caranx  peroni,  (.Vvier  A  Valrnciennes,  Hist.  Nat.  Poiss.,  ix,  112,  1833,  East  Indies. 
Caranx  levoni,  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  ix,  113,  1833,  Malabar. 
Cnranx  belenger\  CrviER  A  Valenciennes,  Hist.  Nat  Poiss.,  IX,  116,  1833,  Malabar. 
Caranx  paratpui**,  Richardson,  Voy.  Erebus  and  Terror,  136,  1844,  Port  Easington. 
Caranx  htppo»,  GCnther,  Cat.,  h,  449,  1860,  not  Scomber  h  ippo*  L. ;  GCnther,  FfohcsCentr.  Amer., 

431,  1869;  Pay,  Fishes  of  Malabar,  86,  1865;  GCnther,  FWhe  der  SUdsee,  131,  fig.  84,  1876. 
Caranx  rickardi,  Hoi. brook,  Irhthyol.  South  Carolina,  96,  pi.  13,  fig.  1,  1860,  South  Carolina. 
Caranx  aureus,*  Poey,  Enumeratio,  76,  1875,  Cuba. 


*  Caranx  aureus,  Poey.  Brilliant  yellow;  silvery  below;  ventrals  straw  color;  anal  yellow;  tip 
of  second  dorsal  and  caudal  l«sVes  greenish.  Length  10  Inches.  Seen  in  Cuba  after  north 
winds  In  winter.    Said  to  differ  from  Caranx  lot**  only  in  color.— (Poey.) 


\  Mi.vuiH.  r-t 


H«a<l  3i;  <li'ptli  -•■  :  ■■>■•■  li.     I'    V1I-I.  SI :  A.  III.  I*.       H«l>    »*— n, 
«VfttiM-uni]ir<-«--rl,  .Wp.  tin-  Wk  oli-tated,  hut  Owl  anrbwl.      1'iufli-   f. 

ruiim.U-iiibl.-  sn,K|>-  In  n  |Mi!ii(   in  frunl  <•(  iiiMtnl*.  «  bcnr*  I  far  •Bout  ar*-i 

|>t"j<-i-1-  :il  .-i  -In.ni;  iiii^Iiv      (lutliiir  nf  hark  crarly  ■might  fr.im  orr-yrt 

4,{  wliirli  i-  ph.'.ii  at 'a   -i,,,,:,,  ;,,,-].-  M   thai  <>f  M>fl  durtal.      Ilra,l  Urf. 

Ihr  el.  in  |>r.p|i'.-tin_-  »  In  ii  mini  ill  i«.  |«m|.  Tt-rtli  in  upper  jaw  id  a  uin> 
\  illif-'iTii  baud.  «  i th  .111 1 hi !■■!-■■!  n—  i-f  t.ujsct,  runinl  Irelb.  C  Id  ■  it  aaai 
l»t  .,11  «■».!,  M,t.-.  mil--,  in 1  .iii.l  i-jularli  artanK»d.  U«H  J»«  •it*. 
.liUjI—HTn-i'f  I.-.I  li  .iii-it.ii  mill,  l.iiif-1  imli  «f  uppft  jaw.afewuulin 
l«*tli  ii.t.-rtiu\.<l   »illi  I  !>•■!■       Nm  .liM.-i.nt  i  jIp.1   niiinr   t«-ih        V.U.fa™ 

n[Ua]   to  th.:   of  lb-   bruwl    ptmil.ital.  ■  bicb  "■   *td»   U>m>   aauilattrj 
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Cheeks  closely  scaled  ;  opercles  mostly  naked  below ;  a  few  scales  on  sub- 
operole  and  interopercle.  Scales  on  body  not  very  small;  breast  closely 
scaled.  Lateral  line  with  a  moderate  curve  anteriorly,  becoming  straight 
at  front  of  anal,  the  length  of  the  arch  being  less  than  \  that  of  straight 
part;  greatest  depth  of  arch  about  \  its  length.  Armature  of  lateral  line 
beginning  at  the  curve ;  the  plates  rather  large,  very  broad,  28  in  number. 
Fins  with  very  few  scales  or  none.  Spinous  dorsal  moderate,  the  spines 
rather  strong,  its  last  spine  stout  and  free,  nearly  horizontal.  Second 
dorsal  falcate,  the  longest  rays  more  than  half  length  of  its  base.  Poste- 
rior part  of  fin  rather  low,  rising  well  above  its  low  basal  sheath  of  scales 
which  terminates  near  middle  of  fin;  anal  similar  to  soft  dorsal,  its 
anterior  rays  more  than  half  base  «of  fin.  Free  anal  spines  moderate. 
Caudal  lobes  rather  broad,  equal,  not  very  long,  the  upper  as  long  as  from 
snout  to  edge  of  operole,  depth  of  fin  from  tip  to  tip  about  equal  to 
depth  of  head.  Ventral  fins  short,  not  filamentous,  as  long  as  from  snout 
to  end  of  maxillary.  Pectoral  extremely  long,  falcate,  reaching  to  tenth 
plate  of  lateral  line,  or  about  to  seventh  anal  ray,  its  length  2|  in  that  of 
body,  less  than  greatest  depth  of  body.  Color  sooty  blackish,  nearly 
uniform,  the  belly  not  paler  than  back.  A  black  spot  at  angle  of  opercle, 
none  on  pectoral.  Ventrals,  anal,  and  dorsal  wholly  black,  as  are  the 
shields  of  lateral  line.  Length  18  inches.  Rocky  islands  in  the  tropics, 
both  in  the  Atlantic  and  Pacific.  We  have  compared  our  specimens  from 
Clarion  Island,  Revillagigedos,  with  one  of  Poey's  specimens  from  Cuba, 
and  with  specimens  obtained  by  Dr.  Streets.  These  differ  somewhat  in 
form  and  in  the  height  of  fins,  but  we  have  no  doubt  that  all  belong 
to  the  same  species,  this  being  another  of  those  common  to  the  two  coasts 
of  tropical  America.  The  species  is  rather  common  about  Cuba,  where  it 
is  regarded  as  poisonous,  and  its  sale  in  the  markets  is  forbidden.  ( lugubris, 
mournful,  from  its  dark  color  and  especially  its  bad  reputation,  associated 
with  the  dread  Ciguatera,  a  disease  arising  from  fish  poisoning.) 

Scomber  a*cen*ioni*t  Bloch  A  Schneider,  Syst.  Ichth.,  33,  1801;  not  Scomber  atcauiomu of  Obbeck, 

which  may  bo  Caranx  guara. 
Caranx  lugubri*,  Poet,  Memoriae,  u,222,  1860,  Cuba;  Jordan  A  Gilbert,  Proc.  U.  8.  Nat.  Mas., 

1881, 227;  Jordan  A  Gilbert,  Proc.  U.S.  Nat.  Mu».,  1883,  201. 
Caranx  frontalis,  Poet,  Memorial,  u,  222,  I860,  Cuba.  V  *•  i 

Coram-  anenuionti,  CrviER  A  Valenciennes,  Hist.  Nat.  Poias.,  ix,  108,  1833;  GOnther,  Cat.,  II, 

432, 1860;  GO  NT  he  a,  Fische  Siidsee,  xi,  132,  pi.  86, 1876;  GOnther,  Voy.  Challenger,  Shore 

Fishes,  4,6,1880. 
Caranaus  lugubru,  Poky,  Synopsis,  365,  1868. 

1820.  CABANX  MEL  AH  PIG  US,  Cuvier  A  Valenciennes. 

Head  «H ;  depth  21 ;  eye  2  in  length  of  snout,  1±  in  depth  of  broad  pre- 
orbital,  2i  in  postorbital  part  of  head,  and  2  in  interorbital  area.  Second 
D.  I,  22 ;  A.  I,  19;  Bcutes  about  35.  Body  oblong  ovate,  compressed,  the 
back  arched,  the  profile  not  steep,  the  curve  from  snout  to  dorsal  being  a 
nearly  regular  arc;  ventral  outline  nearly  straight  from  the  chin  to  front 
of  anal,  where  an  angle  is  formed  with  the  ascending  base  of  the  anal. 
Head  moderate,  compressed,  not  blunt  in  profile,  the  occiput  and  inter- 
orbital region  elevated  and  considerably  carinated.    Mouth  moderate, 


lea-  than  frrvateat  depth  uf  body.  Ventral*  *hon.  i  t-ngik  W  fa* 
turmls.     Coloration   in   npiriti  olivoctnaa;  dark    aboie  :   pair   bin     •■* 

l.mi-r  jawwilftl  golden;  no  |h-i  toral  -j.ot  :  I»h>  uf  |wctonl  •>>»>■« 
ilii-ky  ;  ■mull  irn-^nlitt  tlnrk-liruwit  *}»!•,  araaller  than  lb*>  papr!  aatf 
irn-t:<ili>r   in  ■  ■'••,  aratlered   without  order  over  the  buly.   mUt  m 

■i ion"  nlpoiil  ]n-ftorals.      Caudal   I'm  duaky.  eapMially  ou  its   | 

edge  :  iiiir»a1  ami  nn.il  dii-ky,  their  IoImi  black  ;  ventral*  duaki  at  i 

diMtibuW-d.      <>nr  HjKTitiiFii   from  Socorro  Inland  uf    Ibe   Kiii;i*c.r 


till    <  tKl>X  t.1  <Ht     IIubhwtt. 

HnwISt:  ilrplli  IN  :  tioiii  '_'•  in  head:  eye  I"  to  ,'.,  l»  VIM.  3* 
II-].  -Jl.  SLi.-I.I-^I1..-.-.1I:'-.;iI.-.ii.  laterallme.  Ik-h  ,,..].  ,«,,r-, 
tlir  outlmra  evenly  i-mted:  head  rompreMWil ;  upper  pn>Ble  «t*rf>. 
•trongly   dccurvnl;   uioutb   small,   the   broad   mamillary    haraly 
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front  of  eye ;  teeth  in  jaws  biserial  in  young,  uniserial  in  adult,  the 
teeth  saHequal,  blunt ;  villiform  teeth  on  vomer,  palatines,  and  tongue  in 
the  young,  these  disappearing  entirely  with  age,  traces  remaining  in  spec- 
imens of  13  inches ;  lips  thick  in  the  adult.  Lateral  line  little  arched,  its 
curved  part  rather  longer  than  its  straight  part.  Pectoral  long,  falcate, 
reaching  seventh  soft  ray  of  anal,  slightly  longer  than  head.  Soft  dorsal 
and  anal  low,  scarcely  elevated  in  front,  the  rays  2|  to  3  in  head.  Caudal 
lobes  long,  as  long  as  head.  Bluish  and  silvery;  a  black  opercular  spot; 
no  spots  on  fins.  Length  2  feet.  (Steindachner.)  Tropical  parts  of  the 
Atlantic,  widely  distributed;  not  rare  in  the  Mediterranean;  common 
along  the  coasts  of  Africa,  Brazil,  and  the  Madeiras.  Not  certainly  known 
from  the  West  Indies,  though  doubtless  occurring  there.  It  is  also  abun- 
dant in  the  South  Pacific,  if  Caranx  platensa  and  Caranx  chilcnttut  are  really 
the  same  species,  as  is  supposed.  We  have  not  studied  this  species  and 
are  not  sure  of  all  its  synonymy.  (Guar a  Tereba,  a  Brazilian  name  used 
by  Marcgrave  for  some  Caranx,  apparently  Caranx  latus.)    (Eu.) 

f  Scomber ad»c€-H*itmi»,  Ohbeck,  Iter  China,  1767  and  1771,  English  edition,  Ascension  Island; 
soft  D.  25;  A.  25.  Gray  above;  sides  silvery.  Length  I  foot.  May  be  crmnenophihalmn*  or 
ruber;  not  Sct>ml>er  a*cen*ioni*t  FoRSTER,  1801,  nor  Caranx  <ucen*ioni»,  CuviER  St  Valen- 
ciennes, which  is  C.  lugubri*. 

Hitmbrr  guara,  Bonnaterrb,  Eucycl.,  1788,  139,  pi.  68;  on  a  specimen  from  America  in  Jussieu's 
collection. 

Samdter  dentex,  Bloch  A  Schneider,  Syst.  Ichth.,  30,  1801,  Brazil. 

Caranx  dentex,  Cl'ViER  &  Valenciennes,  Hist.  Nat.  Poiss.,  ix,  87,  1833;  Of  nther.  Cat.,  n,  441, 
1860,  erroueously  ascrilted  to  New  Orleans";  Steindachner,  Ichth.  Berichte,  v,  36,  pi.  1, 1868; 
Jordan  &  Gilbert,  Proc.  V.  S.  Nat.  Mus.,  1883,  198. 

f  Trachwrtu  imperiali*,  lUriNF.8g.UE,  Caratteri,  42,  1810,  Palermo. 

Caranx  luna,  Geoffroy  St.-IIilaire,  Descr.  Egyptu  Poiss.,  pi.  23,  about  1820,  Egypt. 

<Htula1>ank*i,  Rituo,  Eur.  Me  rid.,  in,  422,  1826,  Nice. 

t  Caranx  platemi,  CrviEit  A  Valenciennes,  Hist.  Nat.  Poiss.,  ix,  84,  1833,  seas  of  the  Indies. 

f  Caranx  georgianu*,  Cuvier  &  Valenciennes,  Hint.  Nat.  Poiss.,  ix,  85,  1833,  Australia. 

Caranx  *olca%  Cuvier  &  Valenciennes,  Hist.  Nat.  Poise.,  ix,  86,  1833,  Brazil. 

Caranx  analu,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  ix,  88.  1833. 

f  Caranx  chdemu,  Gay,  Hist.  Chili,  ZoiH.,  n,  250, 1850,  Juan  Fernandez. 


420.  GNATHANODON,*  Bleeker. 

Cnaihanodon,  Bleeker,  Verh.  Batav.  Genootsch.,   xxiv,   Makruelc,   1851,   (uptciomu;    teeth    on 

tongue  only,  none  on  jaws  or  imlate). 
Caranx,  Gill,  Proc.  Ac.  Nat.  Sci.    Phila.,    1862,   433,  (apeciomia;  not  Caranx,  as  restricted    by 

Bleeker). 
IJypocaranx,  Klunzinger,  Fische  dee  Rothen  Meeres,  92, 1884,  (spec****). 

This  genus  differs  from  Caranx  mainly  in  the  dentition,  the  teeth  being 
very  small,  granular,  and  entirely  lost  with  age.  The  maxillary  is  broad, 
the  body  compressed,  and  the  fins  are  without  filaments.    Tropical  seas. 

(yvdOos,  jaw  ;  a,  without ;  6cW»r,  tooth.) 


•  Should  the  name  Caranx  be  regarded  as  limited  to  the  species  (tptrio***)  first  placed  in  it  in 
the  manuscripts  of  Commerson,  the  present  genus  would  be  called  Caranx,  rather  than 
Gnathancdon. 


longer  than  bead.  Gill  rakers  numerous,  Ionic,  above  9e> 
Color  brilliant  golden,  with  6  broad,  dusky  croaa  baada.  a 
between  each  pair  of  broad  ones;  opercalar  spot  obsolete*, 
axillary  spot ;  caudal  lobes  with  dtmky  inner  edge :  uo  a 
caudal  in  yonng  or  old.  Length  9  feat.  Tropical 
and  Indian  oceans,  Cape  Han  Loeas  to  the  Red  flam ;  oa 
excellent  and  valued  food -Ash.  The  three  dark  blotcl 
tin  described  and  Hgurod  by  ant  bora  as  characteristic  of  ft 
not  fonud  in  our  specimens.    ($peew»m*9  baautifal.) 

Scumb*r  f+rinmu,  TuriAi.  IWT   Anim  .  ITT*,  ill.  Red  S*S.  St  Djftdaa.  Art 

AvMfwr  nM.  Form  A u,  I.  r..  in 5,  M,  Djidds. 

fWvax  pulmmw,  KirBASlMnji,  Vi-y.  Krrbat  A  T*rrwf.   Irbth..  |4.  SO,  ft*   4  • 

(Ww  ^in  ••••■■  In  tr&t.  Australia, 
(femur  rrr+mu,  (jfirriUR.  < *t  .  II.  444,  W4>;  (ifiiTMRa.  fmk.  iVftlf.  Aawr  .  < 

A  Oilsut.  I'hk    U  8  Nat.  Ma* .  l*Ki.  JT.s.  rf.^1,  ima,  M 
'arukx  fnwniiii,  Uill,  l*rui.  At.  Mai.  Si.  It  ill*..  ISSJ,  l*A. 


421.  CARANGOIDES,  Bleaker. 

IWu/*(n,  Rikirvr,  IWu»   4»*u<x>t«-h    Wifc..  hit,  Mskiwtv.  ISM.  ( 
•rt rrml  ■rri*-*  iii  Ii4h  j*»*  sinl  «»o  falatr  Mid  tu*(tt»i. 

Teeth  persiHteut,  all  niuall,  in  villiform  bands  on  jaws. 
(met,  and  tongue.     l*at«*ral  line  scarcely  arebed  in  Croat. 
not  much  elevated:  none  of  the  dorsal  rays  produced.     Ofh 
tially  as  m  Varum*.    Tropical  seas.     (Corns* ;  fido*.  III 


IKS.  <  A*4MiO!l>K*  uBTHOUBAMr*  (J***  *  UUWti 

Head  l»f :  depth  *M:  eye  large,  broader  thau  preorbital.  ila 
in  length  of  miotit.  4?   in   head.     Second  I).  1 ,  33:  A.  I,  9 

llmly  elliptical,  r<uiipirn-««I,  tin-  hark  tegulurly  hut  m»t  «trti 

tin-  \tntr;i!  iiiiti.iif  turtiiiti^  a  i.itln-1  even   hut   leu*  Coutet   r 

Inri.'i-r   tl.  ■■.   J.-.-1.      ■■»•>..  •      •  ...    i   »••!     ■••     ..■..til-      ■•-    •..—*!•-..      ...I- 
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almost  imperceptible  degrees  opposite  lobe  of  anal.  Greatest  depth  of 
the  arch  less  than  diameter  of  papil ;  the  length  of  straight  part  less  than 
that  of  the  curve.  Plates  developed  only  on  the  posterior  third  of  the 
straight  part ;  the  plates  small,  with  low  keels,  their  spines  little  promi- 
nent ;  15  to  18  plates  developed,  including  small  ones,  in  front  of  which 
are  about  40  ordinary  scales  on  the  straight  portion  of  the  lateral  line. 
Spinous  dorsal  very  small,  of  3  weak  spines  slightly  connected  by  mem- 
brane, the  highest  spine  not  longer  than  diameter  of  pupil  (these  spines, 
probably,  more  numerous  and  larger  in  young  examples).  Soft  dorsal 
long  and  low,  witb  slender  rays;  a  well-developed  scaly  basal  sheath 
anteriorly.  Elevated  rays  in  front  a  little  more  than  \  the  base  of  the 
fin,  a  little  more  than  half  length  of  head ;  anal  shorter  than  dorsal,  its 
anterior  lobe  equally  high,  and  with  a  similar  basal  sheath.  Free  anal 
spines  obsolete  in  typical  specimen.  Caudal  lobes  moderate,  equal,  as 
long  as  head,  their  length  equal  to  the  depth  of  the  fin  from  tip  to  tip. 
Pectoral  fin  falcate,  its  tip  very  slender,  reaching  eighth  ray  of  anal,  its 
length  24  in  body.  Ventrals  short,  2}  in  head.  Coloration  in  spirits, 
smutty  olivaceous,  everywhere  irregularly  clouded  with  darker,  the  belly 
scarcely  paler  than  the  back ;  opercular  spot  obsolete.  Dorsal,  anal,  pos- 
terior border  of  caudal,  and  tips  of  ventrals  blackish ;  fins  otherwise 
dull  olivaceous.  Length  16  inches.  Revillagigedo  Islands;  one  specimen 
known;  the  species  is  possibly  identical  with  the  one  called  Caranx 
ferdau  by  Giinther  (Fische  der  Siidsee,  134,  1876),  from  the  Pacific 
islands.  It  is,  however,  certainly  different  from  the  original  Scomber 
ferdau  of  Forskal,  from  the  Red  Sea.    (opOfy,  straight;  y/*wv,  line.) 

Caranx  orihogramnw*,  Jordan  St  Gilbert,  Proc.  U.  S.  Nat.  Hot.,  226,  1881,  Sulphur   Bay, 

Clarion  Island,  Revillagigedos.    (Type,  No.  28345.    Coll.  Lieut  Nichols.) 
Caramjoidcs  orthoarammus,  Jordan  &  Gilbht,  Proc.  U.  S.  Nat  Mus.,  202, 1883. 

« 

422.  CITULA,  Cuvier. 

CUnla,  CcviER,  Regno  Animal,  Ed.  1,  315,  1817,  (armata). 
Atropti*,  Cuvier,  Regno  Animal,  Ed.  1, 1817,  324,  (atropus). 

This  genus  differs  from  Carangoides  mainly  in  having  one  or  more  of  the 
anterior  rays  of  the  soft  dorsal  produced  in  filaments.  The  body  has  not 
the  distorted  form  seen  in  Alectis,  but  is  more  like  that  of  Caranx.  The 
young  is  more  like  Caranx  in  form  and  appearance  than  the  adult,*  its 


•  Compared  with  the  central  secies  of  Caranx  (at  Caranx  Uxttu),  Citnla  dortaiu  differs  strikingly 
in  many  respects,  among  others  the  following:  The  greater  compression  and  elevation  of  the 
body,  the  greater  length  and  sharpnetn  of  the  breast,  the  much  greater  depth  of  the  preorbital 
region,  the  greater  prominence  and  sharpness  of  the  froutal  and  occipital  keel,  the  more  oblique 
position  of  the  bones  of  the  head,  the  feebleness  and  uniformity  of  the  teeth,  the  approximation 
below  of  the  mandibular  rami,  the  reductiou  in  size  of  the  scales  and  scutes,  and  the  increase  of 
the  naked  area*,  the  reduction  or  loss  (in  the  adult)  of  the  dorsal  and  anal  spines,  the  increase  in 
length  of  the  lobes  of  the  dorsal,  anal,  and  caudal,  and,  finally,  the  increase  in  the  difference 
between  the  old  and  the  young.  Not  one  of  these  features  is,  however,  well  adapted  for  generic 
distinction,  as  they  increase  by  easy  transitions  from  ipecies  to  species.  On  the  other  hand, 
comparing  CUula  dortaiu  with  Selene  rcmwr,  we  And  that  in  almost  every  one  of  the  differences 
above  noted,  the  latter  specie**  carries  these  characters  to  a  still  greater  extreme,  and  differs  from 
Cit*hi  dortaiu  in  just  the  respects  in  which  the  latter  differs  from  Caranx  latv*.  Vomer  trtipiunit 
is,  in  some  regards,  a  species  rtill  more  extreme  than  iklene  vomer,  although  it  has  not  quite  lost 
the  lateral  scutes.  A*  a  matter  of  fact  the  Carangin*  (excepting  Meyala$pi*t  /Jtmpfenu,  and  pos- 
sibly TrachuruM)  form  a  continuous,  almost  unbroken  series,  only  divisible  into  genera  for  con- 
venience sake,  beginning  with  Trachunu  on  the  one  hand  and  ending  with  SeUne  on  the  other. 

F.  N.  A. — —60 
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423.  ALECTIS,  Rafinesque. 
(Threadfishrs.  ) 

Oallus,  Lac£p£dk,  Hist.  Nat.  Poire.,  iv,  583,  1802,  (viretceiu;  name  preoccupied  in  birds). 
AUctu,  RxriNKSQUE,  Analyse  de  la  Nature,  1815,  (substitute  for  Gallu*,  preoccupied). 
Blephari*,  Cuvier,  Regno  Anim.,  n,  322,  1817,  (ciliaris;  name  preoccupied). 
Scgru,  GrviER,  Regne  Anim.,  Ed.  u,  Vol.  n,  209,  1829,  (indica). 

GaUickfhj,*,  Clvibr  &  Vai.enciknniw,  Hist.  Nat.  Poise.,  ix,  168, 1833,  (gattu*;  substitute  for  GaUut)- 
Biepharichthy*,  Gill,  Proc.  Ac.  Nat.  8ci.  Phi  la.,  1862,  431,  (cUiarU;   substitute  for  BUpkari*,  pre- 
occupied). 

Body  rhomboid,  deep,  strongly  compressed,  more  or  less  completely 
covered  with  minute  embedded  scales,  sometimes  apparently  naked ; 
scutes  on  the  straight  portion  of  the  lateral  line  enlarged,  bony,  and 
spinous,  as  in  Caranx,  but  mnch  less  developed.  Month  moderate,  with 
bands  of  villi  form  teeth  on  jaws,  vomer,  palatines,  and  tongue.  First 
dorsal  fin  little  developed,  the  spines  short  and  rudimentary,  mostly  dis- 
appearing with  age ;  soft  dorsal  and  anal  similar  to  each  other ;  the  first 
five  or  six  rays  of  each  fin  elongate  and  filiform  in  the  young,  becoming 
shorter  with  age ;  ventral  fins  elongate  in  young,  short  in  the  adult ; 
pectorals  falcate ;  no  finlets.  Caudal  peduncle  narrow,  the  caudal  widely 
forked.  Gill  rakers  moderate,  stout.  This  genus  is  not  essentially  different 
from  Caranx,  the  great  change  in  form  arising  from  no  important  modifi- 
cation of  the  skeleton.  The  changes  due  to  age  are  surprisingly  great, 
as  Dr.  L  tit  ken  has  shown,  the  characters  of  the  nominal  genera  being 
chiefly  stages  in  the  growth  of  individuals.  The  young  individuals  are 
almost  orbicular  in  form,  with  the  filaments  excessively  long.  Tropical 
seas.  (ua£ktu>p,  a  cock ;  different  species  having  been  known  as  Meerhenne 
or  G alius  marinus,  Peixe-Gallo,  Gal,  or  Pot88on-Coq ;  these  names  first 
applied  to  Ztus  faber.) 

1826.  ALECTI8  CIL1ABIS  (Bloch). 
(TuEEADrisii  ;  Cobbler  Fish  ;  Sunfish.) 

Head  3i;  depth  1J  to  2.  D.  VI-I,  19;  A.  II-I,  16;  scutes  12.  Body 
oval,  mnch  compressed,  highest  at  the  elevated  bases  of  dorsal  and  anal 
fins.  Preorbital  very  deep.  Mouth  nearly  horizontal  in  the  adult,  very 
oblique  in  the  young.  First  rays  of  dorsal  and  anal  filamentous,  exceed- 
ingly long,  in  the  young  much  longer  than  body,  becoming  shorter  with 
age.  Lateral  line  with  a  wide  arch,  the  curved  portion  about  equal  to 
the  straight  part.  Scaly  sheath  of  fins  little  developed.  Scutes  becom- 
ing stronger  and  blunter  with  age.  Ventrals  broad ;  occipital  keel  sharp. 
Pectorals  long  and  falcate,  longer  than  head.  Bluish  above,  golden  yellow 
below ;  a  dark  blotch  on  opercle ;  a  black  spot  on  orbit  above ;  a  black 
blotch  on  dorsal  and  anal  in  front.  Tropical  America  on  both  coasts, 
ranging  north  to  Cape  Cod  and  Mazatlan,  generally  common  southward, 
about  the  Florida  Keys  and  Cuba;  a  food-fish  of  some  importance.  The 
many  nominal  species  of  this  type  have  been  reduced  by  Ltitken  to  three 
or  four:  gallus  and  ciliaris  of  the  East  Indies,  alexandrinus  of  North 
Africa,  and  crinitus  of  America.    We  have  not  examined  the  East  Indian. 


4^4    HYNNIS,  l'u«i 
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reflections ;  a  large  blue  spot  on  operole ;  lips  blnisb  ;  no  spot  on  pectoral. 
Lengtb  3  feet.  Cuba.  (Poey.)  We  have  examined  Poey's  drawings  of 
this  species  and  are  sure  that  it  is  distinct  from  Hynnis  alexandrinus, 
the  Egyptian  species. 

IhjnniM  vubentU,  Poky,  Memorias,  n,  235,  I860,  Havana.     (Coll.  Poey.) 

1827.  HYNNIS  HOPKIN8I,  Jordan  k  Stark*. 

(Pa  M  PA  NO.) 

Head  3£ ;  depth  2  ;  eye  3$.  D.  VI- 1, 18 ;  A.  II,  I,  15 ;  snout  2*  in  head ; 
maxillary  2$ ;  pectoral  3^  in  body  ;  V.  2±  in  head  ;  dorsal  lobes  2\  in  head ; 
caudal  lobes  lj  ;  anal  2± ;  preorbital  4±  in  head.  Body  oblong,  compressed, 
elevated,  with  angular  outlines,  ventral  outline  sharp.  Top  of  head 
sharply  carinate ;  profile  nearly  straight  from  snout  to  nape,  there  boldly 
convex,  then  nearly  straight  to  elevated  front  of  soft  dorsal,  a  concavity 
in  profile  before  soft  dorsal  and  before  anal.  Mouth  oblique,  rather 
large,  the  jaws  equal.  Broad  bands  of  small  sharp  teeth  on  jaws,  vomer, 
and  palatines.  Eye  very  large.  Dorsal  and  anal  lobes  low,  none  of  the 
rays  prolonged.  Lateral  line  with  a  long  arch,  as  long  as  straight  part, 
which  has  about  12  elevated  scutes  and  37  scales  in  all  from  end  of  curve; 
curved  part  of  lateral  line  undulating  behind.  Gill  rakers  short,  rather 
few,  12  in  all,  those  above  angle  obsolete.  Body  minutely  scaly.  Belly  and 
lower  parts  largely  naked,  a  large  patch  of  scales  on  cheeks ;  head  other- 
wise naked.  Pectoral  long,  falcate,  reaching  seventh  anal  ray  ;  ventral 8 
not  short,  reaching  past  vent.  Caudal  moderate.  Bright  blue  above,  with 
bright  reflections ;  sides  bright  silvery ;  no  golden ;  a  narrow  brownish 
streak  not  quite  so  wide  as  pupil  from  upper  part  of  gill  opening  to  middle 
of  base  of  soft  dorsal ;  pectoral  tipped  with  black  ;  axil  of  pectoral  dusky  ; 
upper  fins  rather  du«ky,  lower  white ;  dusky  on  angle  of  opercle  inside 
and  out,  but  without  definite  spot.  One  specimen,  26  inches  long,  taken 
with  a  seine  in  the  surf  at  Puerto  Viejo,  near  Mazatlan.  (Named  for 
Timothy  Hopkins,  esq.,  of  San  Francisco,  founder  of  the  Hopkins  Labora- 
tory on  Monterey  Bay,  in  recognition  of  his  deep  interest  in  biological 
research.) 

HtfHHiM  hopkuui,  Jordan  &  Stark*,  Kept.  Finhes  Sinaloa,  BIS.,  1895,  Mazatlan.    (Type,  No. 
1563,  L.  8.  Jr.  Univ.  Mus.     Coll.  Hopkins  Expedition.) 

425.  VOMER,  Cnvier  and  Valenciennes. 

Vomer,  Citvie'r  A  Valenciennes,  Hist.  Nat.  PoIm.,  IX,  189,  1833,  (broicnii). 
Ptatyaomti*,  SwAIXftON,  Class' n  Ffrhes,  II,  250,  1839,  (broicnii). 

This  genus  is  closely  allied  to  Caranx,  from  which  it  differs  only  in  its 
distortion  of  form,  and  in  its  weak  teeth  and  very  low  fins.  BQdy  broad 
ovate,  very  strongly  compressed,  all  the  outlines  sharply  trenchant. 
Head  very  gibbous  above  tho  eyes,  its  anterior  profile  vertical ;  lateral 
line  strongly  arched,  its  posterior  portion  with  very  weak  shields.  Scales 
minute,  rudimentary ;  soft  dorsal  and  anal  extremely  low,  not  falcate. 
Young  much  deeper  in  form  than  the  adult,  all  the  fins  higher,  resembling 
Selene.    Warm  Beas.    (vomer,  a  plowshare,  from  the  form  of  the  body.) 


IbIi  eIhivb,  lielow  golilm  ur  silvery.  Young  with  ■  black  blotch 
(if  straight  pari  iif  Ikti-ral  line.  Tropical  America,  on  Iwth  nxw 
Main*  to  llraril.  mhI  Cd|h<  Dbii  Loch-  to  I'm;  Krarnl\y  romw 
ward,  Hi.'  v.mi1B  (-..mint:  northward  in  the  tiulf  Ktrwun  :  »1»  >» 
Africa.     („(„.  hrn-tle:  piiM,  fin.  I 


Jordan  and  Evermann. — Fishes  of  North  America.        935 


Argynioms  teiipvmi*,  var.  A.,  G© nthkr,  Cat.,  n,  469,  1860,   Fernando  Po  ;  San  Domingo ; 

Jamaica  ;  Bahia. 
Vomer  ,j<\lx>,%en*i$,  GricHKNOT,  Ann.  8oc.  Linn.  Maine  et  Loire,  1865,  42,  Gaboon. 
Aryitreiimi*  gufxntetui*,  Steindachnkr,  Fisch -Fauna  dee  Senegal*,  38,  1869. 
Cttranx  tetipmnis  gabonenri^  Jordan  St  Gilbert,  Proc.  U.  8.  Nat.  Mas.,  1883,  204. 

426.   SELENE,  Lacepede. 
(Moonfishb8.) 

Men*,  Lac£p£de,  Ilist.  Nat.  Poiss.,  iv,  660,  1803,  (argenUa  =  young  of  vomer). 
Argijrtit>*usy  La<'£p£dk,  Hint.  Nat.  Poiss.,  iv,  666,  1803,  (vomer). 

Body  very  closely  compressed  and  much  elevated,  the  profile  very 
obliquo  or  uearly  vertical ;  edges  of  body  everywhere  trenchant,  espe- 
cially anteriorly.  Head  short  and  very  deep,  the  opercle  very  short,  and 
the  preorbital  extremely  deep;  an  abrupt  angle  at  the  occipital  region. 
Mouth  rather  small;  premaxillaries  protractile,  fitting  into  a  notch 
between  the  bases  of  the  maxillaries ;  maxillaries  broad,  each  with  a 
supplemental  bone.  Tongue  narrow,  free.  Teeth  minute,  on  jaws, 
tongue,  vomer,  and  palatines.  Gill  rakers  long  and  slender.  Spines  of 
fins  usually  weak,  more  or  less  filamentous  in  the  young ;  free  anal  spines 
immovable,  sometimes  obsolete  in  the  adult.  Soft  fins  faloate,  much 
elevated.  No  finlets.  Head  naked.  Scales  minute.  Lateral  line  wholly 
unarmed.  Coloration  silvery.  Tropical  seas.  Notwithstanding  its  extra- 
ordinary form,  this  genus  differs  in  no  important  regard  from  Caranx. 
((TeXrjvtfj  the  moon.) 

a.  Dorsal  with  about  18  soft  rays,  anal  with  about  15;  anterior  profilo  of  head  curred;  bones 

of  head  lower  and  less  oblique  than  in  Selene  vomer.  ocrstcdii,  1331. 

aa.  Dorsal  with  al>out  23  soft  rays,  anal  with  about  18;   anterior  profile  of  head,  from  haso 

of  snout  to  occiput,  almost  {>orfectly  straight.  vomkr,  1332. 

1831.  SELENE  CEBSTEDII,  LUtken. 

Head  3 :  depth  2.  D.  VI-I,  15 ;  A.  (II)-I,  14 ;  eye  4  in  head ;  snout  If; 
maxillary  2$;  ventral  3i;  oaudal  lobes  equal  head;  pectoral  i  longer 
than  head .  Body  compressed  and  elevated,  but  less  so  than  in  Selene  vomer; 
profile  oblique,  concave  over  snout,  then  straight  to  occiput,  which  is 
well  rounded ;  line  of  back  straight  to  soft  dorsal,  then  slightly  ourved 
to  caudal  peduncle ;  ventral  outline  rounded  on  breast  to  ventrals,  then 
straight  to  anal,  forming  an  angle  at  first  ray,  then  straight  to  caudal 
peduncle.  Month  projecting,  with  minute  teeth  on  jaws,  vomer,  pala- 
tines, and  tongue ;  gill  rakers  thick  and  blunt,  many  of  them  knobbed  at 
tip— -in  old  examples  at  least,  1  above  angle  with  3  or  4  rudimentary 
ones,  and  13  below.  A  large  thickened  knob  at  occiput,  very  conspicu- 
ous in  adult,  due  to  the  thickening  of  the  supraoccipital  crest.  Pectoral 
falcate,  reaching  to  tenth  anal  ray ;  dorsal  and  anal  lobes  filamentous, 
reaching  past  tips  of  caudal  lobes;  lateral  line  strongly  arched,  its  curve 
equal  to  its  straight  part.  Color  silvery,  with  bluish  reflections  above; 
dorsal  and  caudal  dark,  pectoral,  ventral,  and  anal  white;  axil  dusky. 
Length  15  inches.    Pacific  Coast  of  tropical  America,  from  Mazatlan  to 
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427.  CHLOROSCOMBRUS,  Girard. 

(Casabks.) 

rhlnmtromhnif,  Ot*a*T>,  Proc.  Ac.  Nat.  8ci.  Phi  la.,  1858,168,  (rotmopoiiia). 

Mumptrryjr,  <  JCnthkr,  and  others,  but  MUrnpten/r,  Agassis,  was  given  as  a  substitute  for  Sn-iolo, 
of  which  name  it  must  t»e  considered  a  synonym. 

Body  oblong  ovate,  closely  compressed,  but  not  elevated ;  the  abdomen 
prominent  anteriorly,  its  curve  being  much  greater  than  the  curve  of  the 
back.  Occiput  and  thoracic  region  trenchant.  Caudal  peduncle  very 
narrow,  the  fin  widely  forked.  Scales  small,  smooth.  Lateral  line  arched 
in  front,  unarmed,  or  with  a  few  small  plates.  Head  nearly  naked.  Pre. 
orbital  low.  Month  rather  small,  oblique,  lower  jaw  scarcely  projecting ; 
upper  jaw  protractile ;  maxillary  broad,  emarginate  behind,  with  a  large 
supplemental  bone.  Jaws,  vomer,  and  palatines  with  feeble  teeth,  mostly 
in  single  series.  First  dorsal  of  feeble  spines,  connected  by  membrane; 
second  dorsal  and  anal  long  and  low,  similar,  much  longer  than  the  short 
abdomen.  No  fin  lets.  Anal  spines  strong.  Ventrals  small ;  pectorals 
falcate.  Gill  rakers  long.  American ;  small  species,  little  valued  as 
food.     (jAwpof ,  green  ;  onbiippos ,  mackerel.) 

a.  Chord  of  curved  part  of  lateral  line  considerably  longer  than  head,  1%  to  If  in  straight 
part;  lateral  lino  anned  |>o*«teriorly  with  small  bony  shields,  as  in  Vomer;  coloration 
rather  dusky,  the  fins  largely  tipped  or  edged  with  blackish.  orqueta,  1333. 

aa.  Chord  of  curved  part  of  lateral  line  about  as  long  as  head,  measured  from  tip  of  lower 
Jaw,  and  1%  to  1%  in  length  of  straight  part;  lateral  shields  wholly  obsolete;  color- 
ation rather  pale.  chrysurus,  1334. 

1888.  CHLOROSCOMBRUS  ORQUETA,  Jordan  A  Gilbert. 
(Orqurta  ;  Xukkl  i>e  Castilla.) 

Head  3f ;  depth  2*.  D.  VIII-I,  26;  A.  11,26.  Body  ovate,  strongly 
compressed,  the  edges  trenchant.  Dorsal  and  ventral  outlines  very  regu- 
larly curved,  the  curve  of  the  belly  considerably  stronger  than  that  of  the 
back,  the  axis  of  body  much  nearer  the  latter.  Caudal  pednncle  very  slen- 
der. Young  less  elongate  than  the  adult,  otherwise  very  similar  in  form. 
Head  small,  rather  pointed,  the  anterior  profile  nearly  straight.  Mouth 
small,  very  oblique,  the  lower  jaw  projecting.  Maxillary  broad,  extend- 
ing a  little  beyond  front  of  eye,  its  length  2f  in  head,  its  tip  raarginate; 
supplemental  bone  well  developed.  Teeth  very  small,  those  of  the  jaws 
not  villiform,  forming  very  narrow  bands  or  single  series  in  both  jaws ; 
villi  form  patches  on  vomer,  palatines,  and  tongue.  Adipose  eyelid  well 
developed.  Preorbital  very  narrow,  not  half  width  of  orbit.  Gill  rakers 
numerous,  very  long,  slender,  close-set.  Head  nearly  naked.  Body  cov- 
ered with  well-developed  imbricated  scales;  the  ventral  ridge,  and  a  nar- 
rowly triangular  area  forward  from  front  of  dorsal  naked.  Lateral  line 
with  a  rather  strong  arch  anteriorly,  the  chord  of  the  curve  being  consid- 
erably longer  than  head,  and  H  to  1?  in  the  straight  part.  (In  Chloroscom. 
brus  chry8uru8  the  chord  of  the  curve  is  about  as  long  as  head  from  tip  of 
lower  jaw,  and  If  to  1$  in  the  straight  portion.)  A  distinct  keel  along 
caudal  pednncle,  the  scales  of  lateral  line  enlarged  and  bony,  with 
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428.  TRACHINOTUS,'  Laclpede. 

(PXmpanos.) 

IracMhuihu,  LACfep*i>E,  Ilirt.  Nat.  Poiiw.,  hi,  79,  1802,  (/aJeaJm). 
Ortiomoni*,  LAcfcrfcDK,  Hint.  Nat.  Poins.,  ill,  95,  1802,  (blochii). 
AiUHthiniou,  Lac£p?dr,  Hint.  Nat.  Poim.,  iv,  500, 1803,  (rhomboid**). 
HothnAfrntH*,  Holbrook,  Irh.  South  Carolina,  82,  1860,  (pampamu). 
IhtHodtm,  Girarp.  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1858,  168,  (cart Ainu*). 

Body  compressed,  moderately  elevated,  the  general  outline  ovate. 
Caudal  peduncle  short  and  rather  slender.  Abdomen  not  trenchant, 
shorter  than  the  anal  fin.  Head  moderately  compressed,  very  blunt,  the 
snout  abruptly  truncate.  Mouth  nearly  horizontal,  the  maxillary  reach- 
ing the  middle  of  the  eye ;  premaxillaries  protractile ;  maxillary  without 
distinct  supplemental  bone.  Jaws,  vomer,  and  palatines  with  bands  of 
villi  form  teeth,  which  are  deciduous  with  age.  Preopercle  entire  in  the 
adnlt.  Gill  rakers  short.  Gill  membranes  considerably  united.  8pinons 
dorsal  represented  by  6  rather  low  spines,  which  are  connected  by  mem- 
brane in  the  young  but  are  free  in  the  adult.  In  old  specimens  the  spines 
appear  small  on  account  of  encroachments  of  the  flesh,  and  ultimately 
often  disappear.  Second  dorsal  long,  elevated  in  front ;  anal  opposite  to 
it  and  similar  in  form  and  size ;  2  stout,  nearly  free  spines  in  front  of 
anal,  and  1  connected  with  the  fin,  these  often  disappearing  with  age. 
Scales  small,  smooth.  Lateral  line  unarmed,  little  arched ;  no  caudal 
keel.  "  When  extremely  young  the  preoperculnm  is  armed  at  the  angle 
with  3  large  spines,  and  smaller  ones  above  and  below.  The  spinous 
dorsal  is  developed  as  a  perfect  fin,  and  teeth  are  present  on  the  jaws  and 
palatine  arch.  In  this  stage  the  species  has  never  been  described  by  pre- 
vious naturalists,  and  consequently  has  received  no  name,  as  the  cor- 
responding stage  of  Kaucrates  (Xauclerua)  has.  At  an  early  period  the 
preopercnlar  spines  are  absorbed  into  the  substance  of  the  preoperculnm 
and  disappear.  The  spinous  dorsal  and  the  teeth  are  still  retained.  In 
this  condition  it  remains  for  some  time,  the  spinous  dorsal,  however, 
gradually  losing  its  relative  size,  while  the  soft  vertical  fins  increase. 
In  this  stage  the  species  belongs  to  the  genus  Doliodon  of  Girard.  At  a 
later  period  the  membrane  connecting  the  dorsal  spines  has  become  obso- 
lete, and  the  species  then  represents  the  genus  Trachynotug,  as  understood 
by  Olivier  &  Valenciennes,  and  others.  Finally,  in  old  age,  the  teeth  of 
the  jaws,  palate,  and  pharyngeal  bones  have  fallen  out,  and  the  lobes  of 
the  dorsal,  anal,  and  caudal  fins  attain  their  greatest  extension  and 
become  pointed.  This  final  stage  has  been  made  known  by  Holbrook 
under  the  new  generic  name  of  Bothrolcrmus"  (Gill,  Proc.  Ac.  Nat.  Sci. 
Phila.,  1862,  440).  The  pseudobranchia>  also  disappear  in  old  specimens. 
Some  of  the  species  of  Trachinotus  (carolinuit,  etc.)  are  among  the  most 
highly  valued  of  our  food-fishes.  Most  or  them  are,  however,  not  of 
superior  quality,  (r/xific,  rough;  vurof,  back;  hence  properly  written 
Trashy  not  us  ) 


•  For  a  reriew  of  the  species  of  Trachinotus,  see  Meek  6  Goes,  Proc.  Ac.  Nat.  Sci.  Phila.,  1884, 
121. 
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The  young  of  this  species  has  not  yet  been  described.  Length  13  inches. 
Tropical  America,  from  Virginia  to  the  Caribbean  Sea,  generally  common 
from  Carolina  to  Florida;  a  very  handsome  fish,  not  highly  valued. 
(glaucufty  y/.avKbg,  hoary  bine.) 

Chsciotlan  glaum*,  Bloch,  Ichthyol.,  pi.  210, 1787,  Martinique  ;  on  a  figure  by  Plfmier. 
Trachi*<>tu*gUiHc*<st  CrviKR&  Valkxcienni*.  Hist.  Nat.  Poiaa.,  viii,  400, 1831;  Jordan  A  Gilbert, 

Proc.  U.  8.  Nat.  Bias.,  270,  1882;  Jordan  A  Gilbert,  Synopaia,  443, 1883;  Mekk  ft  Goaa,  Proc. 

Ac.  Nat.  Sci.  Philu.   122,  1884. 
TrachyniXu*  glaucut,  GCntusr,  Cat.,  ii,  483,  1860;  Gill,  Proc.  Ac.  Nat.  Sci.  Phi  la,,  438,  1862. 

ISM.  TBACHIN0TU8  BHODOPUS,  Gill. 
(Pampanito.) 

Head  3* ;  depth  2.  D.  VI-I,  20;  A.  II-1, 18.  Body  more  elevated  than 
in  Trachinotus  gl+ucus,  the  snout  lower  and  the  anterior  profile  mnch 
more  straight ;  mouth  rather  large,  oblique,  the  jaws  nearly  equal ;  the 
snout  low,  somewhat  prominent.  Anterior  rays  of  dorsal  and  anal  much 
produced,  reaching  nearly  to  middle  of  caudal  in  the  adult,  short  in  the 
£*oung ;  caudal  deeply  forked,  its  lobes  2 j  in  body.  Ventrals  short,  not 
reaching  vent.  Bluish  green  above,  silvery  below ;  sides  with  5  short, 
narrow,  vertical,  blackish  stripes,  the  first  two  nearer  together  than  the 
others,  the  last  two  sometimes  reduced  to  spots ;  these  bands  always 
faint,  obsolete  in  the  young,  in  which  the  vertical  fins  are  also  much 
lower;  caudal,  dorsal, and  anal  lobes  largely  of  a  bright  maroon  color, 
or  orange  brown  in  life,  the  anterior  edge  blackish,  shading  oft*  into 
pinkish,  this  color  present  at  all  ages.  Pacific  Coast  of  tropical 
America  to  Panama ;  very  common  on  sandy  shores,  replacing  Trachinotus 
glaucua,  which  it  much  resembles.  The  difference  in  profile  is  constant  and 
characteristic.  Not  muob  valued  as  food.  Length  2  feet,  (/fodof,  rose-col- 
ored; noi't,  foot.) 

Tractiynotvt  rhodopm,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1863,  85,    Cape  San  Lucas;   (Coll. 

Xantua);  young,  2  iuchea  long. 
?  Trnchynottu  ntmdm,  Gill,  /.  c,  1863,  85,  Cape  San  Lucas;    (Coll.  Xantua);   young  of  1  inch, 

pomibly  yoaug  of  T.  kcnnedyi. 
TrtKhynotH»fa*ciatu*t  Gill,  Proc.  Ac.  Nat  Sci.  Phila.,  1863,  86,  Panama;  GCnther,  Fiab.  Centr. 

Amer.,  434,  1869;  Meek  A  Gosh,  Proc.  Ac.  Nat.  Sci.  Phila.,  1884,  123. 
Trachynotut  ylaucoidct,  GCnthkr,  Proc.  Zool.  Soc.  Lond.,  1864, 160,  San  Jose  de  Guatemala. 

1887.  TBACHIN0TU8  FALCATU8*  (Linnaena). 
(Round  Pampano;  Palometa/) 

Head  3f;  depth  If.  D.  VI-I,  19;  A.  II-I,  18.  Body  broadly  ovate, 
moderately  compressed,  profile  very  evenly  convex  from  procumbent  spine 
to  level  of  upper  edge  of  eye,  where  it  descends  almost  vertically.  The 
vertical  portion  is  about  H  times  the  eye;  length  of  snout  nearly  equal 
to  eye;  mouth  nearly  horizontal;  maxillary  reaching  to  vertical  from 
middle  of  eye,  its  length  2f  in  head ;  jaws  without  teeth  in  adult ;  dorsal 


*  Should  Trachinotu*  falcahu  prove  to  be  identical  with  the  East  Indian  T.  oronw,  aa  aereral 
writera  bare  auppoaed,  the  American  name,  /ofoonw,  haa  precedence  of  date. 
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caudal  lobes  ±  longer  than  head.  Pectoral  1±  iu  head.  Snout  3$.  Least 
depth  of  caudal  peduncle  3}  in  head.  Body  oblong,  compressed,  and  ele- 
vated at  bases  of  dorsal  and  anal.  Anterior  profile  of  head  an  even  curve, 
the  snout  blunt  and  convex,  line  straight  from  nape  to  dorsal.  Mouth 
moderate,  very  oblique,  subinferior,  the  lower  jaw  much  shorter  than 
upper,  the  maxillary  reaching  to  posterior  border  of  pupil.  Teeth  obso- 
lete. Tail  widely  forked,  the  lobes  equal.  Lobes  of  dorsal  and  anal  low, 
not  sharp.  Gray  abovo  with  deep-green  reflections,  lower  half  silvery, 
with  strong  golden  tinge ;  axil  jet  black,  the  color  covering  base  of  fin 
and  extending  behind  for  a  distance  nearly  equal  to  eye,  so  that  the  fin 
does  not  cover  it,  this  mark  said  to  be  faint  or  wanting  in  the  young ; 
'upper  (in  dusky,  the  caudal  edged  with  paler;  anal  dusky  with  golden 
tinge  ;  ventrals  purplish  white ;  pectorals  dusky ;  maxillary  with  a  black- 
ish streak.  Tropical  America,  in  the  surf,  rather  common  from  Bahia  de 
Magdalena  to  Panama ;  here  described  from  a  large  specimen  from  Mazat- 
lan,  deeper  in  body  than  Steindachner's  types,  which  have  the  depth  lj 
to  2  in  length.  The  Pacific  Coast  representative  of  Trachinotus  goodei. 
(Named  for  its  discoverer,  Lieutenant  Kennedy,  of  the  steamship  Hasttler.) 

Tr<ichynut»»  \e%utedyi,  Steindachner,  Ichth.  Beitr.,  in,  47,  pi.  vn,  1875,  Magdalena  Bay. 
Trachinotus  knmedyiy  MEEK  &  Goes,  I.  C,  1884,  123. 

1340.  TRACHINOTUS  ttOODKI,  Jordan  St  EYermann,  now  species. 
(Permit  ;  Palometa  ;  Great  Pampano.) 

Head  3  j  depth  2g.  D.  VI-I,  19;  A.  II-I,  17.  Body  oblong,  elliptical, 
moderately  compressed  ;  profile  nearly  straight  from  procumbent  spine  to 
nostril,  where  it  descends  nearly  vertically,  forming  an  angle;  vertical 
portion  from  angle  to  snout  nearly  equaling  eye ;  snout  obliquely  trun- 
cated ;  maxillary  reaching  slightly  behind  vertical  from  middle  of  eye> 
its  length  2?  in  head ;  jaws  with  bands  of  villiform  teeth  (these  disappear- 
ing with  age) ;  ventrals  reaching  £  distance  to  vent,  their  length  2  in 
head ;  tips  of  pectorals  reaching  slightly  past  tips  of  ventrals ;  dorsal  and 
anal  fins  falcate,  their  anterior  soft  rays  less  elevated  than  in  Trachinotus 
falcatus,  but  extending  beyond  middle  of  fins  when  depressed,  their  length 
in  the  young  4  in  length  of  body  ;  caudal  forked,  lobes  about  3  in  body  ; 
lateral  line  nearly  straight,  slightly  curved  upward  above  the  pectorals. 
Color  bluish  silvery  above,  silvery  below  ;  dorsal,  caudal,  and  anal  lobes 
black  ;  no  cross  bars.  Length  3  feet.  West  Indies,  north  to  West  Florida ; 
not  very  common.  Here  described  from  a  small  specimen  from  Key  West, 
tho  characters  of  the  adult  taken  from  Gunther.  The  species  reaches  a 
very  large  size,  larger  than  any  of  the  others  in  American  waters.  The 
species  is  allied  to  the  African  Trachinotus  gor tenuis,  Cuvier  &  Valen- 
ciennes, but  it  has  fewer  dorsal  rays  (D.  VI-I,  22,  in  T.  gortensis).  (Named 
for  Dr.  G.  Brown  Goode,  who  first  noticed  the  species  as  an  inhabitant  of 
the  waters  of  the  United  States.) 

Tntchynotu*  gorernti*,  CCnther,  Cat.,  11,  483,  1860,  in  part;  uot  of  Cuvier  A  Valenciennes; 

Goopk  A  Bean,  Proe.  U.  S.  Nat.  Mus.,  1879,  112  and  339;  specimen  nearly  3  feet  long. 
Trachinotu*  rho^loptw,  Jordan  &  Gilbert,  Synopsis,  442,  1883,  and  of  Meek  A  (loss,  /.  c;  not  of 

Gill. 
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1348.  TKAt  HINOTUS  PALOMA,  Jordan  Jr  Starts. 

Head  :H  to  3J  ;  depth  2*.  D.  VI-I,  24;  A.  II,  I,  23;  eye  3*  in  head; 
snout  23 ;  maxillary  2&.  Dorsal  lobe  1|  in  head ;  caudal  ItV  Body 
rather  elongate,  the  back  moderately  and  regularly  arched ;  snout  blunt- 
ish ;  the  profile  straight  from  before  eye  to  dorsal.  Mouth  large,  hori- 
zontal, the  jaws  subequal,  maxillary  reaching  past  pupil.  Lateral  line 
little  arched,  its  curve  U  in  straight  part.  Teeth  well  developed.  Cau- 
dal not  widely  forked.  Gill  rakers  shortish,  about  8  below  angle;  dorsal 
and  anal  lobes  about  reaohing  middle  of  fin.  Silveiy,  without  spot  or 
band ;  anal  creamy  orange,  its  tip  whitish.  Other  fins  pale,  except 
dorsal  lobe,  which  is  blackish ;  pectoral  a  little  dark,  axil  silvery.  West 
coast  of  Mexico ;  rather  scarce,  found  on  sandy  shores.  Length  about  a 
foot.  Recorded  from  Cape  San  Lucas,  Mazatlan,  and  San  Juan  Lagoon. 
It  is  extremely  close  to  Trachinotus  carolinus,  but  has  the  head  rather 
larger.  As  a  food-fish  it  is  unknown  to  Mexican  fishermen,  who  do  not 
distinguish  it  from  other  species.  Here  described  from  2  specimens 
from  Mazatlan,  and  from  4  from  San  Juan  Lagoon,  the  largest  5  inches 
long,     (palonut,  a  dove,  a  name  applied  to  fishes  of  this  group.) 

IVtvhinotuA  jHtluimt,  Jordan  A  Stark*,  Bept.  Fishes  Sinaloa,  MS.,  1895,  Mazatlan.     (Typo,  Mo 
2i:i,  L.  S.  Jr.  Univ.  Mum.    Coll.  Hopkins  Expedition  to  Mazatlan.) 

1344.  TRACHINOTIS  CAYEXNEKSIS,*  Curler  A  Valencienuea. 

Depth  (in  young  of  2k  inches)  2  in  length.  D.  V-I,  27;  A.  II-I,  26. 
Form  of  Trtwhinotus  falcatun,  the  body  very  deep,  the  snout  short  and 
very  blunt ;  eye  very  large ;  preopercle  (in  type)  with  very  strong  spines. 
Dorsal  lobe  2  in  head,  in  young.  Fins  all  pale.  Coloration  plain.  Cay- 
enne; known  from  one  very  young  specimen  in  the  museum  at  Paris,  in 
bad  condition,  examined  by  us.  Close  to  Trachinotus  falcatus,  but  with 
more  numerous  fin  rays. 

Trarhimttu*  caya,uensts,  CuviBK  A  Valsncirnnis,  Hiit.  Nat.  Poiss.,  vm,  417,  1831,  Cayenne; 
GC NT u eh,  Cat.,  n,  485,  1860  (copied);  Mm  A  Goes,  /.  c,  1884,  129. 

Family  CXXVI.  POMATOMID^E. 

(TnK   BLUEFI8IIK8.) 

Body  oblong,  compressed,  covered  with  rather  small  scales,  which  are 
weakly  ctenoid.  Caudal  peduncle  rather  stout.  Head  large,  compressed. 
Month  large,  oblique.  Premaxillaries  protractile;  maxillary  not  slip- 
ping under  the  preorbital,  provided  with  a  largo  supplemental  bone; 
lower  jaw  projecting ;  bauds  of  villiform  teeth  on  vomer  and  palatines, 
those  on  the  vomer  forming  a  triangular  patch;  jaws  each  with  a  single 
series  of  very  strong,  compressed,  unequal  teeth,  widely  set;  upper  jaw 
with  an  inner  series  of  small  depressed  teeth;  villiform  teeth  on  the  base 
of  the  tongue.     Occipital  keel  strong ;  free  edge  of  preopercle  produced 

*  Similar  to  this  species  Is  Trachinotn*  paUentU  from  Payta,  Peru,  also  known  from  a  very  yonng 
example.    Depth  2%  in  length.    D.  28;  A.  27.    Dorsal  lobe  black,  snout  low,  bluntish. 

F.  N.  A. 61 


'llfltTOIl-  -.iHtl 
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Atlantic  and  Indian  oceans ;  widely  distributed ;  of  late  years  very  abun- 
dant on  our  Atlantic  Coast ;  a  large,  voracious  fish,  extremely  destructive 
to  other  fishes  ;  highly  valued  for  food,  the  flesh  being  most  excellent. 
Occasional  in  the  Mediterranean ;  (specimens  from  Athens  examined  by 
us),     (saltatrix,  one  who  leaps.)     (Eu.) 

Prrcu  wiWrir,  Linnjeus,  Syst.  Nat.,  Ed.  x,  1758,  i,  293,  Carolina;  after  Ptroa  marina  laltatriz, 

the  Skipjack  of  Catesby. 
Ferca  hfphar,  ForskAl,  Descr.  Anim.,  177ft,  Constantinople. 

CkeiloiUpUrus  hsptaaiHthu*,  Lac£p£de,  Hist.  Nat  Poiss.,  Port  Dauphin,  Madagascar. 
PomatomHs  *kibt  Lac£pede,  Hint.  Nat  Poiss,  iv,  436, 1802,  Carolina. 
Lopharis  mctliterraneus,  lUriNEsQUE,  Indice,  17,  1810;  after  FORBxAl* 
GonenioH  terra,  Rafimesque,  Indice,  63,  1810,  Sicily. 
Ckromu  epicwrorum,  Gronow,  Cat,  Ed.  Gray,  149, 1854,  Carolina;  "  Piscis  sapidissimus  etpalato 

epienrorum  gratissimus." 
Bparacloilon  nalnaL,  Dk  Rochebbune,  Bull.  Sci.  Philom.  Paris,  169, 1880,  Senegambia. 
GasterortcuM  tattatrix,  LiNN.twii,  Syst.  Nat.,  Ed.  xu,  491,  1766. 
Tmnothm  Mltalor,  Cuvieb  &  Valenciennes,  Hist  Hat.  Poiss.,  ix,  225, 1833;  Scores,  Hist  Fish. 

Mass.,  169,  pi.  16,  fig.  1,  1839;  GOntuer,  Oat,  u,  479, 1860;  Stuxdachxu,  Ichth.  Beitrige, 

1881. 
Pbmatomw  miUator,  Jordan  <x  Gilbert,  Synopsis,  448, 1883. 
Pomatonnu  saltatrix  t  Jordan  &  Gilbert,  Synopsis,  914, 1883. 


Family  CXXVII.  RACHYCENTRID^.* 

(Sergeant  Fishes.) 

Body  elongate,  fusiform,  subcylindrical,  covered  with  very  small,  smooth, 
adherent  scales.  Lateral  line  nearly  parallel  with  the  back.  Head  rather 
broad,  low,  pike-like,  the  bones  above  appearing  through  the  thin  skin. 
Mouth  rather  wide,  nearly  horizontal,  the  maxillary  about  reaching  front 
of  eye ;  both  jaws,  vomer,  palatines,  and  tongue  with  bands  of  short, 
sharp  teeth ;  lower  jaw  longest;  premaxillaries  not  protractile ;  preopercle 
unarmed.  First  dorsal  represented  by  about  8  low,  stout,  equal,  free 
spines,  each  depressible  in  a  groove ;  soft  dorsal  long  and  rather  low, 
somewhat  falcate,  similar  to  and  nearly  opposite  anal ;  2  weak  anal  spines, 
one  of  them  free  from  the  tin ;  pectorals  moderate,  placed  low ;  ventrals 
thoracic,  1, 5;  caudal  tin  strong,  forked,  on  a  moderate  pedunole;  no  caudal 
keel ;  no  fin  lets.  Gill  rakers  rather  short,  stout;  no  air  bladder;  branchi- 
ostegals  7 ;  pyloric  cceca  branched ;  vertebra)  12  -f- 13  =  25.  A  single  genus 
with  probably  but  one  species ;  a  large,  strong,  voracious  shore  fish,  found 
in  all  warm  seas.  Its  relations  are  with  the  Scombroid  fishes,  although 
not  close   to  any   of    the  other  groups.      The  superficial    resemblance 


•The  osteology  of  thin  family  i*  given  as  follows  by  Dr.  Gill:  "Acanthopterygiana  with  a 
depressed,  broad,  distegous  cranium,  tho  medifrontines  doable,  plane,  sculptured,  and  perfectly 
ecarinate;  the  sphenotics  with  tho  upper  surface  piano  and  scarcely  declivous;  tho  parethmoids 
exserted,  with  the  upper  aurface  nearly  continuous  with  tho  medifrontines  and  the  lower  with 
tho  parasphenoid,  and  imperforate;  the  proeeth  moid  with  a  large  and  nearly  square  tabular  sur- 
face and  a  short  declivous  portion  at  a  very  obtuse  angle  with  the  former;  the  supraoccipitine 
with  an  anterior  ecarinate  plane  portion  and  a  posterior  cristiform  portion;  the  lateral  posterior 
crests  very  low,  depressed,  und  ceasing  at  the  medifrontines;  the  basioccipitine  solid  below;  the 
exoccipitfne  condyles  distant  from  each  other;  the  parasphenoid  very  broad  and  ecarinate;  the 
contour  of  the  body  fusiform;  tho  head  wedge-shaped  and  broad;  the  scales  small  and  cycloid; 
the  caudal  fin  with  procurrent  ray  lets;  dorsal  fin  long  and  preceded  by  free  spines  reclinablo  in 
grooves,  and  normal  pectoral  and  ventral  Una." 


»|H>ci™  IS  DOl    foil llll.  I 
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about  15,  mostly  of  the  open  sea;    small  fishes,  .rarely  used  as  food- 
{Xomeina,  Giiuther,  Cat.,  n,  387,  1860.) 

Nomkin.k  : 
a.  Fin  let*  none. 

I>.  Ventral*  very  long  and  broad,  longer  than  the  pectorals;  attached  by  a  membrane  to 

tho  abdomen  and  depressible  in  a  deep  furrow;  mouth  narrow;   teeth  on   jaw*, 

vom«T,  and  (lalatinee.  NoMKra,  431. 

M».  Ventrals  moderate,  much  shorter  than  pectorals;  snout  it  dated.  Psenkh,  432.  - 


431.  NOMEUS,  Cuvier. 

Nomfus,Cvrm,  Regne  Anim.,  Ed.  1,  11,  315,  1817,  (gronorii). 

Body  oblong,  rather  compressed,  covered  with  rather  small  cycloid 
scales.  Head  tiattish  above;  occipital  crest  little  developed;  cleft  of  the 
mouth  narrow.  Teeth  small,  in  a  single  series  in  the  jaws ;  teeth  on  the 
vomer  and  palatines.  Pseudobranchia*  large.  First  dorsal  with  10  or  11 
spines;  second  dorsal  and  anal  very  long,  similar  to  each  other,  without 
finlets;  anal  fin  with  3  rather  strong  spines,  none  of  them  free;  caudal 
fin  not  deeply  forked  ;  ventral  fins  long  and  broad,  attached  to  the  belly 
by  a  membrane,  depressible  in  a  deep  furrow  in  the  abdomen.  Lateral 
line  running  high.  Air  bladder  present.  Pyloric  cceca  very  numerous. 
Vertebra'  16  -f-  25.  Small  fishes  of  the  warm  seas,  our  species  living  com- 
monly under  the  protection  of  the  "  Portuguese  Man-of-War,"  swimming 
freely  among  its  poisoned  tentacles.  Goode  A  Bean  mention  the  capture 
of  10  individuals  under  a  single  colony  of  this  "Man-of-War."  (vbpevc, 
pastor ;  early  travelers  having  compared  the  fish  to  a  mullet,  harder  or 
berger  in  Dutch. ) 

1847.  XOMEFS  ORONOTII  (Gmelin). 

(PoRTi'GrEKK  Man-of-War  Fisn  ;  IIardes  ;  Pastor.) 

Head  3£ ;  depth  3}  ;  eye  34  ;  snout  4 J, ;  interorbital  width  4J.  D.  X-l, 
26;  A.  Ill,  26.  Body  compressed,  back  and  ventral  line  equally  and  gen- 
tly arched.  Maxillary  reaching  to  below  the  front  of  the  eye;  ventrals 
reaching  front  of  anal,*  1J  in  head ;  pectorals  reaching  past  front  of  anal, 
a  little  longer  than  head.  Brownish  above,  silvery  below,  the  sides  below 
with  large  round  brown  spots;  cheeks  and  opercles  silvery;  ventrals 
black,  with  silvery  edgings;  anal  with  3  brown  spots ;  caudal  with  brown 
spots ;  pectorals  brown  above,  white  below.  Tropical  parts  of  the  Atlantic 
and  Indian  oceans  in  rather  deep  water,  swimming  near  the  surface,  very 
abundant  in  the  Sargasso  Sea,  common  north  to  Florida  and  Bermuda, 
occasionally  farther ;  Woods  Hole,  Mass.  (Barton  A.  Bean. )  Also  recorded 
by  Eigenmann  from  Panama.  (Named  for  Lawrence  Theodore  Gronow  or 
Gronovius,  a  senator  of  Leyden  and  one  of  the  ablest  ichthyologists  con- 
temporary with  Linnaeus.) 

GobbtA  gronorii,  Gmf.i.in,  8yst.  Nat.,  xin,  1205, 1788,  Tropical  America;  aftor  Gronow. 
Nbnuu* gnmovii,  Gtf  other,  Cat.,  11,  387,  I860;  Jordan  A  Gilbert,  SynopM*,  449,  1883. 


•The  large  fan-eha|>od  ventral*  arc  used  in  support  in  resting  on  tlie  bottom.    In  swimming 
they  are  usually  closed  in  their  groove.    Goode  A  Bean. 


11C.  PttEStN  rKLMTtftrs  Uia-a. 

IlMiU;    d«|itli  2t:    ryi-  23  :    rnionl  4.     II.  XII.  34:  A.  III.  I3t      tw 

high,  "hurl.  ,iinl  r»in|>ri'HHi-il.  IVcdiraU  It  tn  brail :  vmuiU  a_  atf  ■ 
bead.  I'ltetnlinj;  r<>ti*i<li-ral>]y  I"  yuinl  tlir  end  <•(  prrtanla  :  irnua.  t». 
i|iiil<-  Ititrli,  It  hi  bead.  ptliowitiK  a  t.nd.ncy  (u  U-c.mr  CJeair  puiriM  i 
caudal  Tin  fiitruf.      [.atrial  luir  |. lar.il  bigli :  aralea  amall.      iKom^a  a> 

fart  lnr  apart  tbaii  in  llir  maiiilililr  :   mil  of  maxillary  rrti-hinx  1..  ..n 

IW|.  — a«,  urn-  •l--riin.i.  laUn  ill  XT  21'  X .,  T.l  .V.'  W.,  in  :o>  (alkw 
l.j-  the  .IW.Hr.....      .<i.,u,|r  A    Ilfjui.i     .uWlarWai,  traii.|.arrtil   l 


iit>.  iwi:m>  ruMirmn,  ■-■.-■-i  *  v>i>vtMa 
Head  I:  depth  P.     [>.  X.  1.  .'.  I..  ■;: :    A.   III.  25  to  27      >n*«i  aWt 

I  tn  iical'',  a*  luiii;  ■•■  eye  .   li.mr  jam    -hjjlitlr  |iroj*elnii; .    tuft  d_.r»»:   tal 

■Ok,    widely    duln tinted,    in     llie   Allatitir,    1'aciBc,  and    Utdlu   Maw 
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recorded   by   Liitken    from  deep   water  off  Jamaica    and    Martinique. 
(Kvdveo$f  blue;  b$f>is}  eyebrow.) 

/Vim*  cyannphry*,  Ccvier  A  Valkkciexne*,  Hist.  Nat  Poiw.,  ix,  260,  pi.  266,  1833,  New  Ice- 
land; Lt'TKEN,  Spolia  Atlantic*,  110,  1880. 
P*ene*j(ir<micv*,  Cuvier  &  Valencienne*,  Hist.  Nat.  Poles.,  ix,  264,  1833,  Java. 
/V«rt  nnr<i/iu,  Cuvibr  A  Valenciennes,  Hint.  Nat.  Poise.,  ix,  264,  1833,  Gulf  of  Bengal. 
IWne*  fn*ait>,  GriciiENOT,  M£m.  Soc.  Sci.  Nat.  Cherbourg,  1866, 138,  Madagascar. 
(^tbicepM  multirmliatM,  GPntueb,  Proc.  ZoUl.  Soc.  Lond.,  1871,  661,  pi.  61,  Manado. 

1S50.  PSENK8  MACULATIS,  Liitken. 

Head  3j  to  3f;  depth  about  3.  D.  XI,  I,  22  or  23;  A.  Ill,  23.  Body 
rather  elongate ;  eye  3  in  head,  half  longer  than  snout ;  fins  somewhat 
scaly;  scales  behind  eye  and  on  interopercle;  no  others  on  head.  Pec- 
toral length  less  than  depth  of  body.  Teeth  in  one  row  in  each  jaw. 
Dusky,  with  diffuse  spots  forming  7  broad  cross  bands  on  back  and 
tail,  extending  on  the  fins;  first  dorsal  mostly  black,  second  with  2 
dark  bands.  Open  Atlantic.  (Liitken.)  One  specimen  taken  by  the 
Albatross  in  27°  49'  N.,  76°  12'  W.,  at  the  surface  in  633  fathoms.  Accord- 
ing to  Liitken,  this  is  very  likely  the  young  of  Psenes  capensis,  Smithy- 
but  that  species  has  D.  X,  1, 19;  A.  I,  19.     {maculatus,  spotted.) 

Pwne*  maculahu,  LOtken,  Spolia  Atlantica,110, 1880,  open  Atlantic,  39°  N.,25°4'  8.,  and  between 
34°  and  27°  W. 

1851.  PSENES  BEGCLU8,  Poey. 

D.  X,  I,  15;  A.  Ill,  15;  V.  I,  5.  Eye  median,  3  in  head.  Body  regu- 
larly oval,  compressed;  teeth  uniserial,  cylindrical,  short,  slender,  close- 
set.  Silvery  with  blue  spots,  some  large,  others  rounded,  about  20  in  all, 
distributed  without  order  and  about  as  large  as  eye,  a  band  passing 
through  eye  ;  cheeks  silvery.  Coasts  of  Cuba.  Length  3i  inches.  (Poey.) 
Specimens  apparently  similar  to  the  type  of  Psenes  regulus  have  been 
recorded  under  other  names  from  the  East  Indies,  (regulus,  diminutive 
of  rex j  king.) 

7W»f*  rryu/iM,  Poet,  Synopsis,  375,  1868,  Cuba. 

C»bicejt*  iuilicu*,  Dat,  Proc.  Zobl.  Soc.  Lond.,  1871,  690,  Madras. 

Cttbicrp» panciradiatm,  GCnther,  Ann.  Nat.  Ilist.,  X,  1872,  423,  Misol. 

Family  CXXIX.  CORYPHjENIDjE. 

(The  Dolphins.) 

Body  elongate,  compressed,  covered  with  small  cycloid  scales.  Cleft  of 
the  mouth  wide,  oblique,  the  lower  jaw  projecting.  Cardiform  teeth  in 
the  jaws  and  on  the  vomer  and  palatine  bones;  a  patch  of  villiform  teeth 
on  the  tongue ;  no  teeth  on  the  oesophagus.  Opercular  bones  entire. 
Skull  with  a  crest,  which  is  much  more  elevated  in  the  adult  than  in  the 
young.  A  single,  many-rayed  dorsal  fin,  not  greatly  elevated,  extending 
from  the  nape  nearly  to  the  caudal  fin  ;  anal  similar,  but  shorter ;  both 
without  distinct  spines ;  pectoral  fins  very  short  and  small ;  ventrals  well 
developed,  thoracic,  I,  5,  partly  received  into  a  groove  in  the  abdomen^ 


433-  CORYPH/ENA,  Lintum*. 
(Dolpuixs.) 


I  high  «  rrai. 


/btvpAiPM,  LwMJtra,  flyat.  Nat..  Ed.  x,  ITS*,  "J»l,  (ft^m*). 
(WtvKMirw,  I.Arf  TIDE,  1 1  lit.  N»l   l*<4»  ,  III,  W,  1*1,  (f»* 
l*l*tmpku,  KArixiMiit,  Carattrri,  r|r.,  S3,  1M»,  Uiaynalu). 
lAmynym^  rum  A  V  a  LBN  CI  *»**»,  llist.  Sat.  Pbt**..  It,  3|T,  1«3.  (, 

Characters  of  the  genu*  included  abore.  The  ipiriii 
known,  having  1»een  unduly  multiplied  by  author*.  Ace 
Lutkeu  all  are  probably  rvdncihlo  to  two.  («a,i,  *aiti,  tbe 
by  Aristotle  to  Coryphtma  kippmrm;  from  «''**«,  helmet :  #* 

•i.  tfcwaal  rajm  M  I..  fcV  anal  2ft  t»  3U.  adult  wal*  wllb  lb*  fro*!  ■?*«<;  7  • 


am.  Ikmal  rat*  M  t«<  to.  anal  21 t<»  St.  |«ufllr  of  adalt  nmI»  bx4  ?*ry 
fruM  thai  of  th»  frmal*- 

(<'..■■.•*  I».'iMii«,  |»<ib.ai»>.  I»«*f 


i  Head  4t  to  f>|  ;  depth  f».     I).  .V»  to  6T»;  A. '.»«  to 30.     Profile 

i  nearly  vertical;  maxillary  reaching  middle  of  eye  or  bayoa 

30  or  31.    Vent  rain  in»ert**d  "lightly  behind  upper  rajr  of 

length  I}  in  head:  ]»e<*toial  11.    Colors  hrilliani  in  life,  tt» 

and  tail  greeiiiiih  olive,  changing  middenly  at  death;    hi 

|  above,  white  or  golden  Im*1ow,  with  a  aerie*  of  about  15  bnj 

on  hack  along  «*a«ah  iudenfdor*alf  the  Urgent  on  the  hack  and 
hand*  on  the  huoiit  :  «lor*al  puipli*h  blue,  with  paler  obi  iq* 
liiii  tiugrd  w  ith  blur  :  eaudal  yellow  ;  in  spirita  pale,  with  1 
mi  the  lower  part «.     Length  it  feet.     Pelagic,  north  on  oar 
Cod;    abundant   from  Sotitli  Carolina  to  Texaa:    Hot  oVfii 

t*».....    •  !...  ...._*..•■.    I* i. ..  !>..»..  » •  !•   .1.1..   4*..*    .  •_     l.»ill>AB.  •     «..!.. 
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Confphxna  $murii,  Cuvier  &  Valknciennm,  Hist.  Nat.  Poi«.,  ix,  302,  1833,  Philadelphia. 
Ooryplitrua  donulo,  Cuvier  &  Valenciennes,  Hist.  Nat.  Pohat.,  ix,  303,  1833,  Brazil. 
Otryphtrmi  dol/ipi,  Cuvikk  *  Valenciennes,  Hint.  Nat.  Poiss.,  ix,  306,  1833,  Antilles. 
Curtjpkitna  vinjata,  Ci'vier  6c  Valenciennes,  Hist.  Nat.  Poiss.,  ix,  308, 1833,  Martinique;  after 

I'll  mi  kr. 
Omyjihirun  itrijyrwmA,  Cuvier  A  Valenciennes,  I.  c,  ix,  314,  1833,  Sea  of  Coromandel. 
C»rnph:tna  rUimmgii,  Cuvier  A  Valenciennes,  /.  r.,  ix,  315,  1833,  seas  of  India;  after  Reward. 
Laiiii»«jH*  hchIh*,  Cuvier  A  Valenciennes,  /.  r.,  ix,  323,  1833,  Sicily. 
0>ryi>hf*na  ncoirtbrroitles,  Cuvier  A  Valencienneh,  L  c,  ix,  315,  1833,  South  Sea;  after  Otitro- 

<jto**tlt  of  COMMERSON. 

<\>ryph*iui  nunri,  Jordan  A  Qilbert,  Synopsis,  455,  1883. 

1868.  COBYPH£NA  KQ17I8ETIS,  Linnaeus. 

(Small  Dolphin.) 

Head  41  to  4? ;  depth  3f  to  4.  D.  51  to  55;  A.  24  to  26;  vertebra)  33. 
Profile  of  head  convex,  but  not  nearly  vertical,  even  in  the  adult;  max- 
illary reaching  front  of  pnpil,  3}  to  4J  in  head.  Insertion  of  dorsal  behind 
eye  ;  pectorals  equal  half  length  of  head ;  maxillary  reaching  middle  of 
eye;  profile  of  snout  becoming  nearly  vertical  with  age;  front  of  anal 
under  middle  of  body.  Colors  brilliant  in  life,  changing  suddenly  at 
death  ;  brownish  olive  above,  white  or  golden  below,  with  bright-bine 
spots,  the  largest  on  the  back  and  head,  forming  bands  on  thesnont; 
dorsal  purplish  blue,  with  paler  oblique  lines;  other  fins  tinged  with 
blue ;  caudal  yellow ;  in  spirits  pale,  with  blackish  spots  on  the  lower 
parts.  "  Male  with  the  front  elevated,  forming  a  crest,  which  projects  a 
little  beyond  the  upper  jaw  ;  female  with  blue  spots  along  each  side  of 
the  tail,  regularly  arranged."  (Poey.)  Length  30  inches.  Open  Atlantic; 
rare  in  the  West  Indies ;  not  recorded  from  coast  of  the  United  States. 
(equu*,  horse*;  tttta,  bristle,  tail.)     (En.) 

(itrtfphirnu  eqnwti*,  LiNN^.us,  Syat.  Nat.,  Ed.  x,  1758,  261,  (misprinted  tquiteli*),    high  seas; 

after  Dorado  of  Osreck,  Rem  China,  308,  1757;  Cuvier  A  Valencienneh,  Hist.  Nat.  Poist ., 

ix,  207,  1833;  Jordan  A  Gilbert,  Syno^is,  914,  1883. 
0»rtiplurmi  aimi/u,  Rakinfj^ue,  Carattori,  Ac,  33,  1810,  Sicily. 
Girftphx-ha  l*A*onii,  CrviER  A  Valenciennes,  Hist.  Nat.  Pols*.,  307,  1833,  India. 
lAimpiujH*  jtuuctttlntwt,  Cuvier  A  Valencienneh,  Hist.  Nat.  Poiss.,  ix,327. 1833,  Atlantic  at  the 

Equator. 
lAimpngti*  wajtohlanuA,  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  i\,  325,  1K13,  Naples;  after 

Bl.ncil. 
dtrtjphitua  azttrica,  CrviKR  A  Valbncienni*,  Hint.  Nat.  Poiw.,  ix,  306,  1833.  Azores. 

<\ntfi,hrrna  punrlulala,  JORDAN  A"  OlLltERT,  8yil01«i*,  454,  1883. 

Family  CXXX.  LAMPRIDiE. 

(The  Mariposas.) 

Body  ovate,  compressed,  and  elevated,  covered  with  minute,  cycloid 
scales.  Head  small,  rather  pointed.  Mouth  small,  terminal,  without 
teeth  in  the  adult,  its  angle  with  slits  in  the  skin  to  permit  the  motion  of 
the  jaws,  as  in  the  tunnies.  Premax Maries  protractile.  Opercular  bones 
entire.  Dorsal  fin  single,  very  long,  elevated,  and  falcate  in  front,  with- 
out distinct  spines;  anal  long  and  low,  not  at  all  falcate;  both,  ftaa 


Characters  of  tlir  grnnn  tnrliidwl  aU>v«i.    The  rinj-k  apirln    »•  ™ 
politan.  miKtl  Iwautifiilly  rtilornl.  ami  munrpmfj  *■  (and.  |W  •— i.  I 

Brm.imdriclintr.    <>..«»,.-.  radiant.) 


llntd  St:  depth   11-     I' . -Vt  t«  .V. :  A.  >  l»  II:  V    II  u>   K.    <r™ 

Month  t.H.tl.1.--.  I-..i.k-.-r  .lorwtl  ray  tl.url.-r  ilui>  rwciorai-.  .^t 
nearly  a-  Imitf  a-  (!„■  Ii.-ad.  Aim]  v.-r>  l..<r  ir.  ft..o1.  ■  ].ti>  i  t 
Inliind.  C.iL.r  -i  rnli  linnadi-  ,.f  mIv<-(  mi)  li]«\  roat  us  lL»  «- 
.•vrv-li.-i,.  Hilli  t, .,.,..!  -iluT)  >|h>I>;  hrad.  ..rK-i<l«.  .oJ  Wk  ■ 
iillraman.ir  I  ml.;  j:iw  .  an.l  tin-  i.ninln.ii ;  ll«li  ml.  of  .n.:n;  1L1. 
Skrli-H.n  xtr<>iLK  nn.1  iitiii  l..-ni;tti  :<  1..  ti  fort  Opro  »t'i<  .-.' 
Allan  Ik  axil  I'anii.-.  fr.-.|ii.-i.i  It  Uki-u  i.(F  th»  ('•«•!•  ..f  Kor-.j- 
tan-.-ff  Ma.lni:..  .,.-. -a al!>  t:iki-!i  nil   Xm  found! .ml.  MaiM.  ...d  I  x 
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Zm*  lumi*  Gmelin,  Syrt.  Nat,  xiii,  1225, 1788,  Normandy;  after  Poisson  de  Lane,  Du  Hambl, 
Des  Pechee,  in,  74. 

Zeu*  guttaiuM*  BkCnnich,  Danske  Selskr.,  m,  398, 1788,  Elainore,  Denmark. 

Znu  regiu**  Bonnaterre,  Encycl.  Ichth.,  72,  pi.  39,  1788,  Torbay,  England;  after  Opah  of 
Pennant. 

Znuttrtrmii,  Walbavm,  Artedi  Piscium,  398,  1792,  Norway;  after  Zeu*  cauda  hi/urea  of  Strom. 

Scombrr  gntmeri,  Block  &  Schneider,  SyBt.  Ichth.,  38,  1801;  after  Scomber  pelagicu*  of  Ounner; 
specimens  from  near  Throndhjem. 

Zeu*  imperialis,  Shaw,  Nat.  Mice.,  iv,  140, 1803,  Torbay;  after  Opah  of  Pennant. 

Zeu*  opah,  Shaw,  Gonl.  Zotfl.,  iv,  287,  1803,  Torbay;  after  Pennant. 

Lampris  Umta,  Lowe,  Fishes  Madeira,  27, 1843,  Madeira. 

LamprU  guUatv*%  Cuvucr  Sc  Valenciennes,  Hist.  Nat.  Poiss.,  x,  39,  pi.  282, 1836;  Jordan  6  Gil- 
bert, Synopsis,  453,  1883. 

Lampri*  tuna,  GCnther,  Gat.,  n,  416,  1860;  Day,  Fish.  Great  Britain  118. 

LamprU  regiut,  Goode  6  Beam,  Oceanic  Ichth.,  223, 1895. 

Family  CXXXI.  PTERACLID^. 

Dorsal  fin  very  high,  continuous,  with  its  rays  all  simple,  not  articulate 
nor  branched ;  anal  similar  to  dorsal ;  ventrals  jugular,  inserted  before 
pectorals,  about  nnder  the  eye,  their  rays  I,  3  or  I,  5 ;  scales  firm,  lobate 
or  emarginate ;  dorsal  and  anal  each  with  a  basal  sheath  of  enlarged 
scales,  the  fin  otherwise  naked.  Otherwise  essentially  as  in  the  Bramidw. 
Skeleton  not  examined,  the  vertebra  probably  numerous,  the  attachment 
of  the  ventrals  to  the  shoulder  girdle  evidently  unlike  that  seen  in  the 
Bramidcp.  Two  genera,  with  about  5  species ;  small  pelagic  fishes,  notable 
for  the  very  high  fins. 

a.  f  Ventral  rays  I,  3;  lateral  line  faint,  bnt  present;  dorsal  beginning  on  head,  its  short  rays 
few  (about  2  or  3)  in  number,  the  third  or  fourth  ray  longest;  teeth  on  vomer  and  pala- 
tines. Pteraclis,  435. 

435.  PTERACLIS,  Gronow. 

Pteradi*,  Gaoivow.Acta  Helvetica,  vn,  44,  1772,  (teltfera). 
(Higopodu*,  Lacepede,  Hist  Nat  Poiss.,  H,  512, 1800,  (veU/era). 

Body  oblong  ovate,  much  compressed,  deep  anteriorly,  growing  rapidly 
and  regularly  slender  behind  ;  scales  rather  large,  firm,  each  one  with  a 
median  horizontal  furrow  or  emargination,  these  forming  distinct 
striated  lines  along  the  rows  of  scales.  Lateral  line  not  obsolete.  A 
sheath  of  very  large  scales  along  bases  of  dorsal  and  anal ;  a  long  axillary 
scale  at  base  of  ventral;  scales  on  head  and  breast  small.  Caudal 
peduncle  slender,  the  caudal  fin  short,  lunate.  Vent  nearly  under  pre- 
opercle,  the  breast  very  short.  Abdominal  cavity  extending  much  behind 
vent,  as  in  the  flounders.  Ventrals  jugular  in  position,  directly  under 
the  eye,  each  of  a  feeble  spine  and  about  3  soft  rays.    Pectorals  moderate. 


•  We  hare  no  means  of  knowing  which  of  the  three  specific  names  given  to  this  species  in 
1788,  hmo,  guttatu*,  regitu,  is  entitled  to  priority.  We  have  elsewhere  regarded  the  names  of 
Gmelin  as  prior  to  those  of  Bonnntcrre,  and  we  know  of  no  reason  for  supposing  the  work  of 
BrUnnich  to  be  earlier  than  either.  The  still  earlier  name  pelagic***,  given  by  Gunner,  is  an 
error  of  identification,  the  Scomber  pelagicu*  of  Linnwus  being  a  Coryplurna. 

t  The  Japanese  genus,  Centropholi*,  Hilgendorf,  has  the  ventral  rays  I,  5;  lateral  line  obsolete; 
dorsal  beginning  behind  head,  with  about  13  graduated  rays,  tho  fourteenth  ray  longest;  no 
teeth  on  vomer  or  palatines.    The  type  is  Centropholis  ptteni,  Hilgendorf. 


Family  CXXXH.   ft  RAMI  Df. 

,Tiik  I'liuruai.) 

•ma  tenia  It-.  >>r  « itli  a  tiinliati  nili;i*  "r  *|iint> .  tlim  rliaraci.  r  (nabl  ia  t 
(mini:  "f  nil  »|«-rn ■■>  l<ii I  ili->.i|i|H'iiTiiii!  villi  ae*  in  •.hop  of  Iha-ia  Hh 
iimleratr,  wiv  i.I.Ii.,ih-.  lli<<  i.i.mlUt>  1-r.ia.l  and  truly,  tb*  pmui  .... 
|imtrartili-  :  juw  «  « itb  ImikIx  t.f  ah-tnln  trrlh ;  toeth  on  tuut  aa-J  a* 
:im-n  |>niiriil  <>i  ,il—  ut.  I'i>i,|mii  l.>  rijiitr  i.r  acini  lair.  *mii  or  •■  .»— 
ii  Ih.  yi.inii;:  ofi-irl.-M  «.-lhl-vH..|n-.l.  Il.iuI  anil  anal  no*  !«>(.•.■.. 
Uimi-li  i.tlin  :  •-a'li  «  illi  3  m  1  iiiitenur  r»\»  almtl  ami  •imj.W,  J.  .  T.^ 

v,  «|inir-.  il>"  fin.. ig  i..;.  .  nil  iirliruliilnl ;  aiift  ■it.raal  an.l   a&ai  »a 

>f  Mill  a»ln-.itli  i.l'  --.!•-  .    iri!ll:i] all.  Iwlnw  (In-  ]wrl»rmJ  :  tW  at 

.In, .1.-1,  tlir  In,  Intnl..  ..|    l..iLr.l.  -.tii.lnim  widrlj  an.      lira*,  ■  Map 

ilwiil  ;  -nj.ia..ri-i|iii..l  <t-»i  Lin;-  i.n.l  Inch,  ntrudinc  fut»anl  I*  tl 
.iii.iiI.  Vr ii.  Li  .  IHIIH.I...1.  1....  ■::■  .:•■  in  Hrame  mil.  Sartrua  in 
-lii.iilil.-t  jjinlli-  lli..  L  :iii.l   ln'iii  % ,  itir   li>  |K«-.iiar.nil  M|Wial!j    Uif>  u 


il>ul«laudi>tt<-ui!ilijli|IHit:r<.ii<i<l.'(jli].-.lr|ilba,iDbjac(  isfnaliataf 
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with  age.     Genera  3  (Drama,  Taractes,  Pterycombua)  with  about  10 species. 
(Scombriihr,  part,  Glint  her,  Cat.,  II,  40&-4U,  1860.) 

a.*  Dorsal  flu  beginning  at  a  point  behind  the  gill  opening. 

b.  Scales  large  (40  to  60  in  lengthwise  series);  lateral  lino  obsolete ;  each  scale  doeply 

emarginate  and  with  a  median  horizontal  ridge  (as  in  rteracli*  and  the  young  of 

Brama);  this  character  persistent  through  life;  soft  fins  chiefly  scaly  at  base  and 

on  the  anterior  lobe;  Tentrals  inserted  before  pectoral*.  Taractkx,  436. 

bb.  Scales  small  (about  80  in  lateral  line)  those  of  sides  with  a  long  bony  vertical  ridge 

and  a  narrow  cycloid  free  part,  which  conceals  the  ridge  in  the  adult;  lateral  line 

developed;  soft  fins  almost  entirely  scaly;  vontrals  inserted  below  pectorals. 

Bsama,  437. 

436.  TARACTES,  Lowe. 

TaracU*t  Lowe,  l»roc.  Zool.  80c.  Lond.,  1868,  82,  («i*p«r,   probably  young  of  Jirama  or  Turactet 

limgipinni*). 
Aryo,  Dodehlkin,  in  Steindachner's  Fioche  Japan,  ur,  7,  1884,(itcmdackneri);  name  preoccupied 

in  Mollusks,  by  Bohadsch,  1761. 

Body  ovate,  compressed,  the  nape  less  elevated  than  in  Brama,  the  back 
more  so;  scales  large,  firm,  deeply  emarginate  and  with  a  horizontal 
median  ridge  or  spine,  as  in  theyonngof  Brama,  this  character  persistent ; 
no  lateral  line ;  dorsal  and  anal  more  or  less  falcate,  the  spines  few  and 
slender,  adnata  to  the  soft  rays;  scales  on  the  fins  largely  confined  to  the 
anterior  lobe ;  ventrals  small,  inserted  before  pectorals.  Candal  simply 
Innate,  on  a  slender  peduncle.  A  well-marked  genus  intermediate  between 
Pteraclis  and  Brama,  The  large  scales  (lateral  line  43)  of  Taractes  asper, 
show,  as  Dr.  Liitken  has  indicated,  that  it  is  the  young  of  Brama  longi- 
pinnisf  rather  than  of  Brama  raii.  This  species,  longipinnis,  is  very  closely 
related  to  the  Japanese  form  called  Argo  steindachueri.  The  name  Taractes 
may  therefore  supersede  Argo,  which  is  preoccupied.  (rapd*rn7c,  a  dis- 
turber. ) 

1856.  TAKACTKS  8AUSSURII  (Lunel). 

Head  4£  in  total  length ;  depth  2*.  D.  Ill,  30 ;  A.  II,  20 ;  V.  I,  5 ;  B.  7 ; 
scales  50.  Body  compressed,  elevated;  back  and  belly  slightly  keeled; 
line  of  profile  strongly  elevated  toward  front  of  dorsal,  thence  descending 
gradually  to  the  forehead,  where  it  is  abruptly  decurved  in  a  semicircle. 
Eye  large,  3  in  head.  Mouth  oblique,  the  maxillary  nearly  reaching  pos- 
terior margin  of  eye.  Dorsal  beginning  behind  base  of  pectoral,  its 
length  of  base  equal  to  height  of  body ;  second  soft  ray  longest,  nearly 
i  of  height  of  body ;  anal  inserted  below  fourteenth  dorsal  ray,  its 
first  soft  ray  i  depth  of  body  ;  pectoral  reaching  twelfth  soft  ray  of  dorsal ; 
ventral  under  base  of  pectoral,  its  first  ray  i  height  of  body.  Silvery 
and  gray;  the  dorsal, from  its  first  soft  ray  to  the  ninth,  broadly  bor- 
dered with  white,  the  rest  of  the  fin  with  black ;  first  7  rays  of  anal 
perfectly  white,  the  next  4  bordered  with  white,  the  rest  of  the  fin  black- 
ish ;  both  lobes  of  caudal  broadly  bordered  with  white,  the  6  middle  rays 


•  Dorsal  beginning  on  the  head  abovo  the  preoperclc  iu  Pterjfcinnhw^  Fri«*H.  Iteryeombu*  branta, 
Fries,  the  known  species  of  this  genus,  is  thus  far  known  from  Iceland,  Norway,  and  neighboring 
waters.    It  doubtless  occurs  in  Greenland  waters. 


(tie  anterior  ra.va  developed  aa  •lender  graduated  apiaaa  ;  Tnink  aaaai 
thoracic,  the  number  of  ray  •  1,5.  Soft  part*  of  lertlenl  Baa  nnM  »H 
■mall  nralr*  rir«|>t  along  the  edge.  Pyloric  nt*i  f- ;  hranrhmaln»  ■  T 
vertelirii-  al-mt  il>:  om-ndnliraiK-biii'  large;  an  bladder  laijf  .-k«-bi 
girdle  very  hra\y,  iu  in  Lamprn,  the  hvhocoraeuid  eapwrtaJlj  lauta  ** 
large,  I'ltlililitig  tucMiiall  |n-lvia  from  contact  with  the  rlti  irU.  K«.id 
nud  iutrrm-titala  com  |. am  lively  Miiall.  LarKe  pelagic  ft.h*.  tr<W 
coloM,  widely  dlMril.ut.-d  und  de-feuding  to  Considerable.  .WpiJi*  ;> 
adult  unite  unlike  thu  young.  I  Brama,  I > ream.  Jtraaut,  tbv  •!««  La< 
nit  Int'U  called  liriima  nnrrm.i  tiv  -lulin  Kay.) 


^"rcr^L- 
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1367.  BBilA  AQASS1Z1I,  Poey. 

Head  \\  in  total  with  caudal ;  depth  3.  D.  Ill,  29 ;  A.  II,  21.  Number 
of  scales  not  stated,  probably  about  as  in  2?.  rati.  Eye  3i  in  head  (in 
specimen  2  feet  long);  maxillary  reaching  past  middle  of  eye.  Jaws  with 
bands  of  villi  form  teeth,  those  in  front  larger;  no  canines;  villiform 
teeth  on  the  palatines ;  two  strong  teeth  on  the  vomer.  Form  of  the 
scales  abont  as  in  B.  raiit  their  free  border  thin  and  not  ciliated,  giving 
the  effect  of  an  epidermal  membrane  attached  to  each  scale  and  reflect- 
ing a  dull  silvery  color.  Longest  ray  of  dorsal  a  little  more  than  half 
depth  of  body ;  anal  inserted  under  thirteenth  ray  of  dorsal ;  ventrals 
twice  as  short  as  pectorals ;  caudal  concave,  its  middle  rays  not  at  all 
produced.  Air  bladder  large;  vertebrae  more  than  24.  Dusky, with 
bright  reflections ;  caudal  largely  bordered  with  whitish.  Cceca  7. 
Cuba ;  known  from  one  specimen.  (Poey.)  Apparently  allied  to  Brama 
raiij  but  the  fins  are  shorter.    (Named  for  Louis  Agassiz.) 

Brama  ayaanzu,  Poky,  Memorias,  n,  204,  I860,  Havana. 

1868.  BRAHA  BREYOOBTII,  Poey. 

Head  4*  in  total  length  with  caudal ;  depth  2}.  D.  Ill,  27  (or  III,  30); 
A.  II,  21.  Eye  3|  in  head,  (in  specimen  16  inohes  long).  Teeth  as  in 
Brama  agasaizii,  but  none  on  vomer.  Second  ray  of  dorsal  §  height  of 
body ;  anal  inserted  much  farther  back  than-  front  of  dorsal.  Scales  as 
in  Brama  agasaizii.  Caudal  blackish,  without  pale  margin,  its  middle 
rays  salient,  half  the  length  of  the  outer ;  pectorals  shorter  than  in 
other  species ;  fins  higher  than  B.  rait,  lower  than  in  B.  agasaizii.  Ccoca 
8.  Color  as  iu  B.  agassizii,  except  the  caudal.  Havana,  Caba ;  known 
from  one  specimen.    (Poey.)    (Named  for  James  Carson  Brevoort.) 

Drama  brwoortii,  Post,  Memorias,  1 1,  206,  I860,  Havana. 

1869.  BRAMA  RAH  (Bloch). 

(POMFRET  ;    CaSTAGNOLK  J  BONDAHIH.) 

Head  3|;  depth  2±.  D.  Ill,  32;  A.  II,  27;  scales  13-80-23.  Pyloric 
ccBca  5.  Vertebras  16  -f  24  =  40.  Eye  large,  4  in  head,  as  long  as  snout. 
Maxillary  2.1  in  head.  Teeth  on  palatines,  none  on  vomer.  Scales  of 
sides  of  body  in  adult  much  elongate  vertically,  consisting  of  a  long  ver- 
tical bony  portion  which  is  sharp  at  either  end  and  does  not  appear  at 
the  surface ;  this  projection  extends  under  each  scale  above  and  below 
for  a  distance  nearly  equaling  diameter  of  the  visible  part  of  the  scale; 
this  free  part  forming  a  cycloid  lobate  flap  deeper  than  long ;  axil  with 
a  fringe  of  long  scales  attached  by  one  edge ;  scales  of  back  and  belly 
smaller,  nearly  normal  in  form;  fin  rays  of  anterior  part  of  dorsal,  each 
with  a  scaly  flap  free  at  one  edge.  Maxillary  and  opercles  scaly ;  lower 
jaw  with  rudimentary  scales.  Pectorals  long,  falcate,  reaching  middle 
of  anal,  2|  in  body ;  dorsal  and  anal  high  in  front,  but  lower  than  in 
Brama  agassizii,  the  longest  rays  about  2£  in  depth  of  body,  5}  in  length 
of  body ;  caudal  fin  on  a  slender  peduncle,  deeply  forked,  its  middle  rays 


Familj   (XXXIII.  M'KlNKiiKRIlP.K 

Dorsal  rill  IMF,  ilinilnl  tiy  u  <t.-rp  noted  into  an  anterior    p*«   •/  Ua 

■to,  pirli  Willi  ii  miiliau  ki-,1 .  vrotrala  I.  .">.  i n— t- 1 t*—l  lirfuir  r**'-— "». 
ullirtwi»«  i'»m-iiii:iIIv  :■•  in  tin*  Itramulit,  »u  Tat  a*  r-il*raal  cL*.-a<ir 
nLow  Tin'  irtif  iflalmii  of  tli,-  i!t<iQ|i  tnnaiii*  in  1w  ih.p»n  fnw  a  MM 
uf  lb-  KkcU-tvii      (Jnf  *|*cie*  Luo»u,  fmm  ratlirrdcr|. -»t*t 

438.  STEINEGERIA,  .Fonlui  A    K.rrmam, 


.aiitlarir.    prvi-^-   . 
1   lateral  lis*      Imn 


laricr 

n-Dil>T  11 

ili.Ui 

•1    roi-dian    k 

■  Hull 

lv  pmjertiiisi 

rri.in 

LrKT-t....,-, 

ll„. , 

iliilin— .  I.11 1 

pnii|>rtrtr  without 

»fc« 

coanrt   l.-rtu 

Jordan  anif  Evermann. — Fishes  of  North  America.        961 


and  anal  fins  somewhat  elongate,  the  former  deeply  notched,  with  11 
slender  spines,  the  latter  with  2  spines ;  caudal  lunate,  with  short  and 
slender  peduncle ;  ventrals  I,  5,  inserted  before  pectorals,  not  depressible 
in  a  groove,  each  with  1  spine  and  5  rays.  Vent  well  behind  ventrals. 
A  single  species  known,  from  the  Gulf  of  Mexico.  Its  skeleton  has  not 
been  examined.  It  is  therefore  not  known  how  close  its  relations  to 
Brama  may  be,  but  it  oannot  be  removed  far  from  that  group.  Its 
divided  dorsal  suggests  relations  with  Nomeut,  but  the  scales  are  more 
like  those  of  Brama,  (Named  for  Leonhard  Stejneger,  curator  of  rep- 
tiles in  the  United  States  National  Museum,  one  of  the  ablest  systematic 
zoologists  of  our  time.) 

I860.  STEINEGEBIA  RUBKSCEN8,  Jordan  A  Erermaim. 

Head  2f ;  depth  2;  snout  short,  5  in  head.  D.  XI-I,  18;  A.  II,  20;  V. 
I,  5;  scales  50-26.  Body  ovate,  considerably  compressed,  the  greatest 
thickness  a  little  less  than  half  length  of  head.  Anterior  profile  from 
tip  of  snout  to  base  of  dorsal  nearly  straight;  outline  of  belly  prominent, 
the  axis  of  body  being  rather  nearer  dorsal  than  ventral  outline ;  breast 
and  belly  not  carinate.  Head  but  little  longer  than  deep,  its  upper  sur- 
face flattish,  the  bones  not  very  firm ;  interorbital  space  nearly  flat,  with 
2  ridges  about  as  broad  as  eye,  which  is  3£  in  head;  preorbital  very  nar- 
row, somewhat  cavernous,  its  edge  sharply  dentate;  mouth  very  oblique, 
the  lower  jaw  strongly  projecting,  the  broad  maxillary  reaching  to  below 
middle  of  eye,  its  length  i  that  of  the  bead.  Each  jaw  with  a  band 
of  small  card i form  teeth,  those  in  front  largest,  especially  in  the  lower 
jaw,  but  all  of  them  8m all ;  a  band  of  viliiform  teeth  on  each  palatine 
bone,  but  none  on  the  vomer;  premaxillaries  protractile.  Lower  jaw 
with  conspicuous  pores ;  preopercle  forming  a  nearly  even  curve,  without 
distinct  angle ;  ascending  limb  of  preopercle  very  finely  serrulate,  with 
some  4  or  5  coarser  teeth  about  the  angle;  other  opercular  bones  very 
thin,  with  entire  edges.  Cheeks,  opercles,  maxillary,  and  top  of  head 
closely  covered  with  scales  similar  to  those  on  rest  of  body,  but  a  little 
smaller.  Gill  rakers  rather  short  and  wide  apart,  8  or  9  developed  on  the 
lower  part  of  the  arch,  the  longest  about  i  length  of  eye.  Body  closely 
covered  with  membranous  scales,  which  are  closely  imbricated,  deeper 
than  long,  each  with  a  distinct  median  keel,  besides  which  are  some 
smaller  radiating  ridges,  especially  on  the  scales  of  the  sides  of  the  body. 
These  ridges  on  the  scales  form  continuous  ridges,  which  give  the  body  a 
rough  appearance,  although  they  are  not  spinigerous ;  scales  largest  on 
middle  of  sides,  becoming  smaller  on  back  and  on  belly ;  no  distinct 
lateral  line;  fins  with  few  scales  or  none.  Dorsal  spines  very  slender 
and  flexible,  some  of  them  ending  in  filaments  (all  more  or  less  mutilated 
in  typical  example) ;  soft  rays  separated  from  spines  by  a  deep  notch 
extending  nearly  to  base  of  fin ;  soft  dorsal  elevated,  the  longest  rays 
about  H  in  head;  caudal  lunate,  its  peduncle  very  short  and  slender; 
anal  fin  high,  its  spines  short  and  slender,  the  longest  ray  11  in  head ;  no 
free  anal  spines ;  ventrals  inserted  before  pectorals,  their  length  U  ^ 

F.  N.  a. 62 


962  Bulletin  47,  United  States  National  Museum. 

head,  not  depreseible  into  a  fissure  of  the  Abdomen ;  pectorals  H  in  bead; 
vent  well  behind  ventrala.  Color  in  life  salmon  red,  rather  bright  and 
nearly  uniform,  darker  on  back,  silvery  nnder  the  ohin  ;  fine  all  salmon, 
with  block  areas  toward  base  on  both  dorsals  and  anal ;  ventrala  largely 
black;  lining  of  opercles  pale.  Length  5  inches.  A  single  specimen,  in 
fair  condition,  was  fonnd  in  the  stomach  of  a  Red  Grouper  from  the 
Snapper  Banks  off  Pensacola.     (rKCefomt,  reddening.) 

Sri»w™  ™w™,  JoHi'lH  *  Eiuiuk,  Pruc.  U.  3.  Nil.  Hui.,  1BHG,  407,  Snapper   Bank! 
off  Ptnucoi*.    (Tjpo,  No.  STWI.    Cull.  Jardu  a  Enmum.) 

Family  CXXXIV.  CEKTEOLOPHID^i. 

(Tun   Ruodrr-kisii^b. ) 

Body  oblong  or  elongate,  oompreesed,  covered  with  moderate  cycloid, 
adherent  acaloa.  Lateral  line  present,  straightish.  Bones  of  head  some- 
times serrulate.  Mouth  moderate,  with  small  teeth.  Premax  ill  arise  pro- 
tractile. (Esophagus  with  tooth-like  processes  as  in  StramateiiUr .  Verts- 
briu  in  normal  number,  10+  14  or  15  =  21  or  25.  Dorsal  fin  long,  a  to  10 
of  the  anterior  rays  simple,  more  or  less  spine-like ;  anal  similar,  shorter; 
caudal  Innate,  on  a  rather  stout  peduncle;  ventral*  well  developed,  tho- 
racic, I,  5.  Skeleton  moderately  firm.  Fishes  of  the  open  seas,  inhabit- 
ing moderate  depths.  Three  genera  and  about  6  specie*  recognized.  This 
group  in  closely  related  to  the  Stromateida,  bnt  seems  worthy  of  separate 
recognition.     (CtmtTolophinte,  Glu,,  Proe.  Am.  Phil.  Soo.,  xxi,  6G6,  1881.) 


439.  CENTROLOPHUS,  Lacepede. 
(Black  Ruffs.) 

CMmfqiAu.  LACjrhn,  HI*.  N«t.  Pol»,  iv.  Ml,  1BOJ,  inigtt). 
JWj.ili...  Lhwk,  Vnr.  Zoiil.  &x.  Loud.,  SI,  !St»,  (pompdn»). 

H4ivnfr(Jo)>Atta,  NlRlHJ,  Prodr.  Ickltb.  Adri»t.,  ip.  A2,  (maaifoHl). 

Body  elongate,  covered  with  minute  scales;  lateral  line  present,  arched 
anteriorly.  Head  naked,  unarmed.  Month  rather  small,  with  small  teeth 
in  jaws  only.  Epibranchtals  of  fourth  gill  arch  with  long,  toothed  pro- 
cesses  aa  in  Stronatrm,  Hhonibvt,  Mnput,"  aud  Palinurichtkgs.  Dorsal  lonj, 
continuous,  not  falcate,  with  about  3  slender,  graduated  spines.  Dorsal 
and  anal  scaly  ;  una)  witli  3  slender  spines.     Ventrala  moderate,  thoracic, 
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1, 5.  Pectorals  moderate.  Caudal  forked.  Air  bladder  small.  Pyloric 
cceca  9  or  10.  Three  species  known,  from  the  Atlantic  and  Pacific. 
(Kkvrpov,  spine ;  A6^of,  crest.) 

1861.  CENTBOLOPHU8  NIOEB  (Qmelin). 
(BLAOKnsn  ;  Black  Rirrs  ;  Boelase.) 

Head  5  in  total  length  ;  depth  4  to  5.  D.  Ill,  35  to  38 ;  A.  Ill,  20  to  22; 
vertebrae  11  + 14 ;  cceca  9.  Maxillary  reaching  to  below  front  of  eye.  Dor* 
sal  inserted  above  first  third  of  pectoral.  Scales  minute,  forming  a  sheath 
along  basal  third  of  vertical  fins.  Dark  brown,  clouded  or  spotted  with 
paler.  Coasts  of  southern  Europe,  not  rare  in  rather  deep  water ;  one 
specimen,  9  inches  long,  taken  at  Dennis,  Massachusetts,  in  1888.  (niger, 
black.)    (Eu.) 

Perca  nigra,  Gmelin,  Syst.  Nat.,  1321, 1788,  Cornwall. 

OnUroiophus  Uparin,  Riaso,  Ear.  Merid.,  in,  337,  182G,  Nice. 

Omtrolophtu  morto,  Cuyier  &  Valexciemxes,  Hist.  Nat  Poiss.,  ix,  342,  1K33,  Mediterranean. 

Oentrolophns  pompilus,  Cuvieb  A  Valenciennes,  Hist.  Nat.  Poiss.,  ix,  334, 1K33;  nut  of  Linn.vus, 

wbo  describes  Home  very  different  fish  as  Ouryphtrna  pompilus. 
Acentrvlopku*  maculonu,  Nardo,  Prodr.  Ichth.  Adriat,  No.  62,  lain,  Col.  478,  1827,  Adriatic. 
Cmtrolophu*  nigcr,  GCntukr,  Cat.  Fishes,  11,  403;  Goode  &  Beam,  Ocean.  Ichth.,  214. 


440.  PALINUR1CHTHYS,  Bleeker 
(Black  Rudder  Fishes.) 

Paimunu,  D«  Kay,  New  York,  Fauna:  Fishes,  118, 1842,  (ptrciformu)  (preoccupied  in  ( 
iWiimricMAyt,  Blekebr,  Ennm.  Spec.  Pise.  Arch.  Ind.,  22,  Noyember,  1869,  (jwra/ormtf). 
Palinurichtky*,  Gilu  Proc.  Ac.  Nat  Sci.  Phila.,  Jan.,  I860,*  20,  (ptrci/ormit). 
FttnimdaA,  GCnther,  Cat.,  II,  485,  Jnne,  1860,  (perciformti). 

Body  oblong,  ovate,  moderately  compressed.  Profile  very  blunt  and 
convex.  Mouth  moderate ;  maxillary  narrow,,  with  a  small  supplemental 
bone;  premaxillaries  protractile,  little  movable.  Jaws  nearly  equal,  each 
with  about  one  series  of  small,  slender  teeth ;  no  teeth  on  vomer  or  pala- 
tines. Preoperculum,  interoperculum,  and  suboperoulum  finely  serrated. 
Gill  rakers  long ;  gill  membranes  separate,  tree  from  the  isthmus.  Scales 
small,  smooth ;  larger,  thicker,  and  more  adherent  than  in  Stromateu$. 
Cheeks  scaly.  Fins  rather  low ;  dorsal  fin  long,  preceded  by  6  to  8  short 
subequal,  rather  strong  spines,  the  last  ones  connected  by  membrane,  the 
others  nearly  free,  all  much  lower  than  the  soft  rays ;  anal  fin  similar  but 
shorter,  preceded  by  3  spines,  which,  like  the  dorsal  spines,  are  nearly 
embedded  in  thick  skin;  vertical  fins  densely  scaly  toward  their  bases; 
caudal  An  emarginate ;  caudal  peduncle  stout ;  ventral  fins  large,  thoracic, 
I,  5 ;  pectoral  fins  moderate,  rounded,  or  falcate.  One  species,  differing 
from  the  European  genus  Mupus  Cocco  (=  Leirus  Lowe)  by  the  low,  partly 
free  spines,  and  the  small  eye.    (naXivovpos,  Palinurus,  a  pilot ;  /?0t  f>  fish.) 


•  "  The  paper  in  the  Proc.  Acad,  was  probably  published  earlier  than  Dr.  Blocker's  but,  happily, 
the  question  is  immatarial."-Gill,  Proc.  Amer.  Philos.  Soc.,  xxi,  667, 1884. 
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441.  RHOMBUS,  Lacepede. 

(B  UTTER-FISHES.) 

Rhombut,  LkCilVtVT,  Hist.  Nat.  PolftS.,  II,  321,  1800,  {aUpidohui). 

Ffyrtiu*,  Cuvier,  Regno  Anim.,  Ed.  2,  Vol.  u,  213,1829,  (fonytpumu). 

Porom^uA,  Gill,  Oat,  Fish.  E.  Coast  N.  Amer.,  1861,  36,  not  characterized,  (triacanlku*);  Proc. 

Am.  Phil.  Soc.,  xxi,  670.  1884,  (diagnosed). 
Pulometa,  Jobdak  &  Evermann,  new  subgenus,  (pabmeta). 

Body  ovate  or  suborbicular,  strongly  compressed,  tapering  into  a  slen- 
der caudal  peduncle,  which  is  not  keeled  or  shielded.  Head  short,  com- 
pressed, the  profile  obtuse.  Mouth  small,  terminal,  the  jaws  subequal. 
Premaxillaries  not  protractile.  Jaws  each  with  a  single  series  of  weak 
teeth.  Scales  very  small,  cyloid,  silvery,  loosely  inserted,  extending  on 
the  vertical  fins.  Opercular  bones  entire.  Gill  membranes  separate,  free 
from  the  isthmus ;  gill  rakers  moderate.  Lateral  line  continuous,  con- 
current with  the  back.  Dorsal  fin  long,  more  or  less  elevated  in  front, 
preceded  by  a  few  indistinct  spines — usually  one  or  more  procumbent 
spines  in  front  of  dorsal  and  anal,  each  of  these  with  a  free  point  both 
anteriorly  and  posteriorly;  anal  fin  similar  to  dorsal,  or  shorter,  usually 
with  three  small  spines;  ventral  fins  wanting;  a  single  small,  sharp 
spine,  attached  to  the  pubic  bone,  occupying  the  place  of  the  ventrals ; 
pectorals  long  and  narrow;  caudal  widely  forked.  Species  few,  mostly 
American.  This  genus  differs  from  Stromateus  chiefly  in  the  prominence 
of  the  pelvic  bone,  which  projects  as  a  lamina  beyond  the  skin.  Species 
of  Stromateus  occur  in  Europe  and  South  America,  but  none  within  our 
limits,    (pdpflos,  a  rhomb  or  diamond,  from  the  form  of  the  body.) 

Rhombus: 
a.  Dorsal  and  anal  fins  very  high  in  front,  the  anterior  lobe  falcate;  body  suborbicular. 

6.  Dorsal  rays  III,  45,  anal  rays  III,  43.  parc,  1363. 

66.  Dorsal  rays  about  III,  40;  anal  rays  about  III,  39.  xanthurus,  1364. 

aa.  Dorsal  and  anal  fins  moderately  olevated  in  front,  the  anterior  lobe  scarcely  falcate. 
Palovbta  (Spanish  name  from  PalomcL,  a  dove): 
r.  Sides  of  back  without  conspicuous  series  of  pores  above  lateral  line. 

d.  Anal  rays  III,  45;  body  ovate,  the  depth  half  its  length.  palomita,  1365. 

dd.  Anal  rays  III,  32  to  39. 

e.  Body  broad  ovate,  the  depth  rather  more  than  half  the  length;  A.  Ill,  32. 

mmrs.  1366. 
<*.  Body  elliptical,  the  depth  not  half  the  length;  A.  Ill,  39.     tnnLLiMUS,  1367. 
Poronotus  (Topoc,  pore;  fwt<k,  back): 
cc.  Side  of  back  above  lateral  line  with  a  series  of  large,  wide-set  pores. 

/.  Body  elliptical,  the  depth  2%  in  length;  anal  rays  III,  37.         triacaitthus,  1368. 

Subgenus  RHOMBUS. 

1868.  RHOMBUS  PARI!  (Linnaeus). 
(Harvest  Fish.) 

Head  3 ;  depth  1|.  D.  Ill,  45 ;  A.  II,  43 ;  scales  about  90 ;  vertebra 
15  +  15.  Body  suborbicular,  bounded  by  even  curves ;  mouth  very  small, 
oblique;  maxillary  reaching  front  of  orbit.  No  pores  along  sides  of 
back.    Dorsal  and  anal  fins  falcate,  the  length  of  their  longest  rays 
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with  very  small  scales.  Color  silvery,  bluish  above;  body  with  numer- 
ous, small,  black  dots,  which  are  most  numerous  along  bases  of  fins, 
oaudal  peduncle,  top  of  head,  and  on  snout,  and  largest  along  base  of 
anal ;  vertical  fins  covered  with  small  blaok  dots,  those  on  caudal  small- 
est ;  pectorals  dotted.  Length  3  inches.  Pacific  Ocean,  off  Colombia. 
Length  2$  inches.  (Palometa,  Spanish  name  of  these  fishes,  from  Paloma, 
dovo.) 

Slrtimtiteu*  palottieta,  Jordan  A  Boli.man,  Proc.  U.  S.  Nat  Man.,  1889, 166,  off  Coast  of  Colom- 
bia, latitude  8°  16' 30"  N.,  longitude  79°  3/45"  W.;  Albatross  Station,  No.  2804. 
(Type,  No.  41138.    Coll.  Albatross). 

1366.  RHOMBUS  MED  I  US  (Peters). 
(Palometa.) 

Head  3};  depth  l-ft;  pectoral  2$  in  body;  dorsal  lobe  4J;  caudal  2}. 

D.  Ill,  42;  A.  HI,  32.    Form  broad,  ovate.    Fins  distinctly  punctulate. 

Length    7±   inches.    Otherwise    essentially    as   in    Rhombus   simillimus. 

Pacific  Coast  of    North  America,  Mazatlan  to  Panama,  scarce.     This 

species  is  now  known  only  from  the  original  type  in  the  museum  at  Berlin. 

In  1882,  numerous  specimens  were  collected  at  Panama  by  Dr.  Gilbert, 

all  of  which  have  since  been  destroyed  by  fire,    (medius,  midway.) 

Stromaleu*  media*,  Peters,  Berliner  MonaUberichte,  707,  1869,  Mazatlan;  Jordan,  Proc.  Ac 
Nat.  Sci.  Phils.,  1883,  284;  Fobdice,  I.  c,  314,  1884. 

1S67.  RHOMBUS  SIMILLIMU8  (Ayret). 
(California  Pompano.) 

Head  4 ;  depth  2.  D.  Ill,  46;  A.  Ill,  40.  Body  ovate,  blunt  anteriorly, 
with  a  short,  slender  tail,  the  caudal  fin  widely  forked.  Mouth  very 
small,  terminal,  the  maxillary  extending  to  the  eye.  Teeth  very  feeble. 
Gill  rakers  short,  slender,  less  than  half  diameter  of  eye.  Eye  small. 
One  or  2  procumbent  spines  before  the  dorsal ;  longest  rays  of  dorsal  I  of 
head ;  pubic  spine  small ;  pectorals  longer  than  head ;  no  pores  along 
base  of  dorsal.  Spines  of  dorsal  and  anal  very  small  or  entirely  obsolete. 
Scales  small,  silvery,  deciduous.  Bluish  above,  bright  silvery  below; 
fins  punctulate;  anterior  lobes  of  dorsal  and  anal  dusky -edged.  Length 
10  inches.  Pacific  Coast  of  the  United  States,  Puget  Sound  to  San 
Diego ;  abundant  in  summer,  especially  about  Santa  Cruz ;  highly  prized 
as  a  food-fish,  its  flesh  being,  rich  and  delicate,  {simillimus,  very  similar, 
to  Rhombus  triacanthus.) 

Fmxmfittu  timillimus,  Ayres,  Proc.  Cal.  Ac.  Nat.  Sci.,  1860,  84,  San  Francisco. 
Stromaims  timiUimut,  Jordan  &  Gilbert,  Synopsis,  461, 1883;  Fordice,  I.  c,  314, 1884. 

Subgenus  PORONOTUS,  Gill. 

1868.  RHOMBUS  TRIACANTHUS  (Peck). 
(DoLLAR-risn  ;  IlARYEAT-ngH  ;  Br TTKB-ngii ;  La  Fayette.) 

Head  4;  depth  2*;  eye  4.  D.  Ill,  45;  A.  Ill,  38.  Body  oval,  much 
compressed.    Dorsal  and  ventral  outlines  about  equally  curved.    Snout 


jagtil*  iin  Imitrui  or  ArrotuM).    Xoharbeh.    T  — IT  |-hirj»gi»h  mftm 

KmirliiorttrK*]*  fi.     liill  opening*  wide,  the *■  n n 1 1    fra*  fraaa 

inthmim:   gill.  4.  n  -111   la-liind  thr  fi.nrth;  Kill   rakm  .Ur„U-        Pw* 

prewiit.  H-itsiil  tin  n-ry  Ihiir.  runt  in  num.,  without  <liatmrt  .fit—  » 
long.withoiir  ».J.!li.-«:  rental  lilirohvu.it*  p«lni,rlr  .U-o.Irt :  >«tr*  ■ 
thuraric.  ih-IibTbIi-.  Imt    vi-rj    Hon*   togrllirr.  I.  I.  nr  1.  5.  >ul  =«    -t    ' 

Skrlrloti  vt-rj  -"'0  -tn. I  rnililiij-in WtH-l.r*    in   Lrgr    nnr  <-r       f 

iiiliat.ilini;  rlio  .l.-i-r  »:m-r.  ..f  th-  Allanlir  and  Parinr      Ih   ...:.  » 

Pvidi-llt.  a-  llir  [K-.nl.at  tlli"»l  .lri.til  i..n  wn  m  tlw  .t'tnul^..  ■!«  1 
iirrnr  ill    fa>-f*ii>  it  .I<t..(m.       I'll-    /.u.f.i.f.r  *li»w    ifl;mlir.   >itb''>M 
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Aorotin/*:: 
re.  Ventral  fins  wanting;  caudal  emarginate;  lateral  line  without  spinulea;  clonal  fin 
very  long,  of  about  50  rays.  Acbotua,  446. 


,  442.  ICICHTHYS,  Jordan  A  Gilbert. 

Idrhtinfn,  Jordan  *  Gilbert,  Vror.  IT.  S.  Nat.  Mur.,  1880,  305,  (locJcingtoni). 

Body  elongate,  not  elevated,  not  compressed  at  the  bases  of  the  vertical 
fins.  Head  moderate.  Eyos  lateral.  Month  terminal, little  oblique,  with 
small,  sharp  teeth  in  one  series,  in  the  jaws  only.  Premaxillaries  not 
protractile.  Gill  membranes  separate,  free  from  the  isthmus  ;  gill  rakers 
long.  Pseudobranchiw  present;  branchiostegals  7.  Body  covered  with 
small  cycloid  scales.  Lateral  line  continuous,  unarmed.  Bases  of  fins 
without  spinnles;  dorsal  and  anal  fins  long  and  low,  composed  of 
soft  rays  only;  pectoral  fins  moderate,  their  bases  fleshy,  as  in  Icosteus; 
ventral  fins  small,  thoracic,  I,  5.  Caudal  rounded.  Pyloric  crcca  about 
6,  large.  Bones  all  very  flexible,  cartilaginous.  Deep-sea  fishes.  (Hko9 
to  yield  or  submit ;  tV^r,  fish;  in  allusion  to  the  flexible  skeleton.) 

1S69.  ICICHTHYS  LOCKINGTONI,  Jordan  k  Gilbert. 

Head  5  ;  depth  4  ;  eye  large,  lateral,  longer  than  snout,  4  in  head.  D. 
40 ;  A.  28 ;  scales  120.  Body  oblong,  somewhat  compressed,  the  caudal 
peduncle  rather  slender,  Head  moderate,  compressed,  with  vertical 
cheeks,  rather  broad  and  slightly  convex  above,  the  snout  abruptly 
descending.  Mouth  moderate,  little  oblique,  the  slender  maxillary 
scarcely  widened  at  the  tip,  extending  to  beyond  front  of  pupil ;  anterior 
edge  of  premaxillary  on  level  of  lower  rim  of  eye ;  lips  thin ;  premaxil- 
lary  tapering  backward,  not  forming  the  whole  margin  of  upper  jaw ; 
maxillary  behind  slipping  entirely  under  the  membranous  edge  of  preor- 
bital ;  preorbital  rather  wide  with  one  or  two  series  of  rather  large,  thin, 
cycloid  scales ;  lower  jaw  prominent,  projecting  in  front,  included  at  the 
sides.  Teeth  in  jaws  only,  minute,  sharp,  closely  and  evenly  set,  larger 
and  less  numerous  than  in  Icosteus  amigmaticut.  Cheeks  rather  wide; 
preoperclo  with  a  prominent  crest,  behind  which  are  some  radiating 
mucous  cavities ;  the  bone  with  a  broad,  prolonged,  flexible,  membrana- 
ceous edge,  covered  with  radiating  stria?,  each  of  which  ends  in  a  flexible 
point;  opercle  and  subopercle  rather  large,  extremely  thin,  and  each 
crossed  by  radiating  strias.  Branchiostegals  7.  Gill  rakers  long,  slender, 
sharp,  close-set,  and  moderately  stiff,  their  length  nearly  f  diameter  of 
eye.  Scales  very  small,  soft,  and  smooth,  covering  the  body  evenly, 
but  becoming  smaller  below  ;  lateral  line  nearly  straight,  apparently 
continuous.  Dorsal  fin  long  and  low,  beginning  nearly  midway  between 
vent  and  base  of  ventrals;  all  the  rays  soft  and  articulated,  and  all 
except  the  first  branched ;  first  rays  very  low,  the  fin  gradually  rising 
posteriorly,  the  highest  rays  3  in  head,  somewhat  scaly  ;  anal  fin  similar, 
shorter,  beginning  slightly  in  front  of  the  middle  of  the  body  and  ending 


at*,  obi  if)  up,  wilh  one  row  of  small  teeth;  none  on  tb*  pataal* 
iugii  wide:  gill  raker*  long,  narrow,  wide-eel.  One  ilnaal  i 
flrMhle  apiom  in  front.  Ix-ginning  ml  the  tiapr.  iU  njm  nia* 
ahnilar:  caudal  rmimlrd.  <>r  -lightly  -marg.uate:  >— *  »f  ». 
climHy  rumi>r<-*wd :  vm train  .mall.  I.  5.  Kranchi<»trr*i*  : 
I  ■rani' bin-  |iri>-i-nt  Skeleton  eitremrly  aoft,  a*  id  /mirti.  ' 
llir  yiiuiiRfniiuilat  tin-  niirfarv.     Several  »jw«iee  recorded.         r(i 

is;n.  »i  iiiJMii-iiii.i  <.  ai:ot»orii>iii'v<  -n. 


Intniitl  iat.-]y  twli.w    tt..-   nj-i-r  j.mlil*  ..f  head,  near  It    a*  lonr 

Kliont  olitnw.   «  ill.  T •<•'•■:   '<■»■■*  J"   '"J  n«i-|n*   moott 

modi-rate  width,  llii-i-I.fi  rUfinlm;  t..  Wow  fti.tit    margin  «f  » 
illary  rather  narrow,  l.nt   nidrmue  toward  IM  rilremtlj.      Tewt) 

little  longer  mi  (n.-i.Tinr  m.iruin:  tliew  longer  npinr*  ha<*    »r 
dor-al  <1iri-rti"ii :   iTii.T.i|..-t<i;!i?ni  -nr i-.  tliejiiKonerrolntn  le»» 


I  rnki-r"  «f  thr  onter  hrurhia:  ar»>  .. 
•ill  utietiiiiiri  irry  wid#.  PoraeJ  ta  - 
mJ  letminaliag  at  a  ah 
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candal,  the  caudal  peduncle  being  about  as  deep  as  long;  this  fin  rather 
low,  the  longest  rays,  behind  the  middle  of  fin,  being  not  erectile  into  a 
vertical  position ;  caudal  fin  (slightly  injured)  with  a  rounded  margin, 
and  rather  shorter  than  the  head ;  pectoral  fin  with  a  broad  base,  more 
than  half  as  long  as  head,  and  with  the  upper  rays  longer  than  the  lower ; 
ventrals  rather  small,  close  together,  inserted  in  advance  of  pectorals. 
The  entire  fish  is  covered  with  minute,  cycloid  scales ;  on  the  head  they 
appear  to  be  present  on  the  cheek  only ;  upper  part  of  the  head  covered 
with  a  thick,  spongy  skin,  as  in  Centrolophus.  Color  in  life  a  pale  greenish 
olive,  marbled  with  darker,  the  markings  being  in  the  form  of  spots  on 
the  upper  and  in  irregular  longitudinal  bands  on  the  lower  half  of  the 
body ;  vertical  fins  also  spotted  with  blackish ;  iris  nearly  white,  a  ring 
of  small  white  pores  encircling  the  orbit.  The  specimen  described  is  9} 
inches  long  and  in  good  condition,  with  the  exception  of  the  lower  part 
of  the  abdomen,  which  is  lacerated  and  shrunk  in  consequence  of  the  loss 
of  the  intestines.  All  parts  of  the  body  are  in  that  state  of  softness  which 
is  peculiar  to  many  deep-sea  fishes.  (Glint her.)  Pelagic,  the  young 
abundant  in  the  mid-Atlantic,  the  adult  taken  in  the  Mediterranean,  off 
Ireland  and  off  Samoa.  "  This  is  primarily  a  pelagic  surface  form,  but  it 
seems  very  possible  that  it  inhabits  the  middle  or  lower  strata  of  the  ocean 
as  well.  Dr.  Gunther  says  that  it  is  evident  that  at  least  in  the  adult 
state,  it  descends  to  some  depths.  The  want  of  firmness  in  the  tissues 
seems  to  clearly  indicate  it  as  a  deep-sea  fish.  He  hazards  the  opinion 
that  the  depth  to  which  it  may  descend  probably  does  not  exceed  100 
fathoms.  Calling  attention  to  the  fact  that  tho  young  of  the  species  are 
much  more  frequently  found  near  the  surface  than  the  adult,  he  mentions 
the  habit  of  this  and  similar  forms  of  congregating  around  the  floating 
Medusa* ,  and  also  questions  the  accuracy  of  the  theory  that  fish  ever  feed 
npon  Medu8<r,  since  he  says  the  fish  could  draw  but  little  nourishment 
from  these  animals.  As  a  matter  of  fact,  many  of  our  surface  oceanic 
fishes  feed  voraciously  upon  various  forms  of  Medusa  and  upon  Salpa. 
We  have  often  taken  large  quantities  of  this  kind  of  food  from  the  stomachs 
of  various  surface  Scombroids,  as  well  as  from  Aluteia  and Mola.  Dr.  Giin- 
ther's  full  description,  which  is  quoted  above,  is  taken  from  a  specimen 
obtained  at  Port  Rush,  County  Antrim,  Ireland,  in  August,  1878,  captured 
in  a  salmon  net.  Mr.  Ogilby ,  who  sent  it  to  the  British  Museum,  was  very 
much  impressed  by  the  softness  of  the  flesh.  '  It  was/  he  says,  ( the 
most  delicate  adult  fish  I  ever  handled ;  so  much  so,  that  within  twenty- 
four  hours  after  its  capture  the  skin  of  the  belly  and  the  intestines  fell 
off  when  it  was  lifted,  and  it  felt  in  the  hand  quite  soft  and  boneless.' 
This  is  quoted  to  emphasize  what  has  been  said  regarding  the  softness  of 
its  tissues,  and  its  similarity  in  this  respect  to  the  fishes  inhabiting  the 
abyss."    (Goode  &  Bean.)    (Medusa,  jelly-fish;  Qayeiv,  to  eat.)    (En.) 

8ckedopkQu»rM<hi9ophag**,  Coco,  Giorn.  Innom.  Marina,  in,  7, 57, 1834,  Messina; GPntiier,  Cat., 
nf  412,  1860;  Gf  nther,  Deep-Sea  Fishes,  Challenger,  46,  1887;  Goods  St  Bban,  Oceanic 
Ichth.,  214, 1895. 

CriuB  brrihtioti,  Valkncisnnes,  Voy.  Canaries,  Poiss.,  43, 1836-1844,  Canaries. 


base  of  the  fin.  Mouth  largo,  horizontal ;  ssaxUUMy  bai 
beyond  middle  of  eye.  Teeth  in  Jaws  in  oae  rowt  alemtl 
and  regularly  set,  thoee  in  the  lower  Jaw  largest ;  fto  tee* 
atines,  or  pharyngeal*.  Gill  rakere  flexible,  lew ;  fill  saasj 
free  from  the  isthmus.  Branch  iostegal*  6;  pssedobranchli 
Lateral  line  oonepicuoue,  eontinnonav  deeanred,  abasias) 
present  along  iu  entire  length ;  no  eealee  anywhere  «w  W 
rough,  with  small  spinules;  a  aeries  along  eaeb  raj,  eliv 
branches ;  dorsal  fin  commencing  above  the  axil  of  thm  aw 
of  50  to  60  rays,  which  are  all  soft  and  flexible,  aaaaa 
unbranched;  the  fin  low  in  front,  increasing  la  height  hai 
rays  more  than  once  forkod;  anal  shorter  than  doreaJ,  all 
to  40  rays;  some  of  the  auterior  apparently  andiTUftsd ;  cm 
fan-shaped,  the  middle  rays  produced;  scoessory  raja  aa 
rent ;  pectorals  with  a  fleshy  base,  fsn-ehaped,  the  nafteM 
ventrals  thoracic,  inserted  Just  behind  the  pectorals,  mm 
of  1  short  subspinous  ray  and  4  long  soft  raja.  Air  btasV 
tehru*  numerous,  the  vertebral  column  extreenelj  flexible)  m 
bones  tolerably  firm  ;  bones  of  the  face  and  opereles  rsrj 
sea  fishes,  from  the  Pacific,  (thu,  to  yield,  sabsmit;  as 
"entire  body  being  chsracteriied  by  a  want  of  fll 
doubled  up  an  readily  as  a  piece  of  soft,  thick  rag.*) 

1171.  irOKTKTft  XSIGIATKTt, 

Ilead 4 ; depth 3.    I>. f»2  to  to;  A. 37 to 40;  V. 1, 4; 
of  spines).  longest  rsy  of  dorsal  nearly  reaching 
rays.    Kye  t»  in  head,  scarcely  half  the  length  of  the 
the  intemrbital  spare;  diameter  of  caudal  peduncle  she* 
depth.     I'eUurid  yellowish  or  brownish,  with  perpUah  sas 
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445.  ACROTUS,  Bean. 

Acrotu*,  Bus,  Proc.  U.  8.  Nat.  Mas.,  1887,  631,  {wUloughbyi). 

Shape  of  the  body  as  in  Icosteus,  from  which  it  differs  in  the  absence  of 
ventrals  and  spiny  tubercles  along  lateral  line,  and  in  having  an  emargi- 
nate caudal .  Head  short ;  mouth  moderate ;  eye  small.  Teeth  minute, 
nniserial,  on  intermaxillary  and  mandible ;  vomer,  palate,  and  pharynx 
toothless.  Gill  openings  wide,  the  membrane  not  attached  to  isthmus; 
gills  4,  a  wide  slit  behind  the  fourth ;  gill  rakers  short,  soft,  and  flexible ; 
psendobranchiw  well  developed ;  branchiostegals  6.  Vent  somewhat  in 
advance  of  middle  of  body.  Caudal  peduncle  very  slender;  ventrals 
absent;  caudal  large,  emarginate.  Skin  naked.  Lateral  line  without 
tubercles.  Vertebrae  70.  Bones  all  soft  and  flexible.  Size  large.  Probably 
worthy  of  family  rank,    (axporof,  without  oars  (ventral  fins).) 

1S72.  ACBOTUS  WILLOU6HBTI,  Bean. 

Head  6;  depth  3i;  eye  12;  snout  4;  interorbital  width  3.  D.  41;  A. 
38 ;  P.  20.  Upper  jaw  3  in  head,  maxilla  reaches  to  below  middle  of  eye. 
Caudal  peduncle  very  slender ;  its  least  height  little  more  than  i  its  length 
and  not  much  exceeding  t  length  of  head.  Gill  rakers  15,  9  below  the 
angle,  longest  about  as  long  as  eye.  Origin  of  dorsal  not  clearly  made 
out,  the  first  ray  that  can  be  seen  without  dissection  is  nearly  midway 
between  eye*  and  end  of  dorsal,  but  dissection  reveals  7  rays  in  advance  of 
this  ;  dorsal  beginning  much  nearer  head  in  Icostcus,  and  disseotion  may 
show  that  rays  are  developed  much  farther  in  advance  than  we  have  been 
able  to  distinguish  them ;  longest  dorsal  ray  about  3  in  head.  Caudal 
peduncle  as  long  as  head  without  snout ;  caudal  large,  emarginate,  its 
middle  rays  $  as  long  as  external  rays  and  f  as  long  as  head ;  vent  at  a 
distance  from  tip  of  snout  equal  to  3  times,  and  from  base  of  caudal  a 
space  equal  to  3}  times  length  of  head ;  the  first  evident  anal  ray  at  a  dis- 
tance behind  the  vent  equal  to  I  length  of  head ;  longest  anal  ray  a  little 
less  than  i  as  long  as  head ;  pectoral  placed  close  to  the  head  and  nearly 
in  the  middle  of  the  height,  its  length  f  length  of  head.  Lateral  line 
with  a  slight  curve  over  the  pectoral  and  becoming  median  about  half- 
way between  the  pectoral  and  vent.  Skin  naked.  Peritoneum  very  dark. 
Chocolate  brown ;  inside  of  mouth  and  gill  opening  rich,  dark  brown. 
(Bean.)  One  specimen,  5£  feet  long,  obtained  at  Damon,  Washington 
(Quinault  Agency)  apparently  thrown  up  in  a  storm  from  deep  water. 
(Named  for  its  discoverer,  Charles  Willoughby ,  Indian  Agent  at  Quinault.) 

Aenhu  wittoughbyi,  Bean,  Proc.  U.  6.  Nat.  Mas.,  1887,  631,  Quinault  Agency,  west  coast  of 
Washington;  (Type,  No.  39340.  Coll.  Chae.  Willoughby);  Goods  A  Beam,  Oceauic 
Ichthyology,  217, 1895. 

Family  CXXXVII.  GRAMMICOLEPIDIDiE. 

Body  compressed,  covered  with  vertical  linear  scales.  Mouth  small, 
terminal ;  teeth  minute,  asperities  on  the  jaws  only.  Lateral  line  sinuous, 
unarmed.     Two  dorsals,  the  first  very  short,  triangular,  the  second  and 


rays  of  pectoral,  second  doraal,  and  anal  roiupreaaad.  not  avaawaad 
tip;  pectorala  very  slu.rl  and  rounded;  vertical  Una  ail  »ell  «U-  «pi.f 
lull  injured   in  I  li>-  ty  in1  :  caudal  |  ml  uncle  large;   lenlraJ*   tbvrv  <     > 

■o;i  lii,  iiiilii.liii;  the  in  t'l-rnir  inaudible;  ncele*  i  erj  .liflereni  (:■**•  U» 
luiiiiil  milling  i.liii.'il  ti-ln-.  I  In' 1 1  length  greatly  eien-tlitig  their  ■  rfti 
I hry  lia\i>  llir  ap|H-aiance  of  parch  meat,  liinipir»ol.  brittle  >Wii  c- 
uieilapiuj;  each  Hi ln'i.  mid  >>t  lengthened  longitudinally  by  a  raj— 4  _m 

In  the  sV.  in  nl' I'll  III' I  -i'li>  J  i  cry  -mouth  ap|iearauce  allhoujeb  »■«(*  I.  t 
(inii'li ;  tin- oi-ali'n  :irr  »•>  lull);  that  1,  ."•.  i.r  <i  ••(  then  are  uftcitil  t*  •*> 
Hi.-  heighl  of  ilii'  iriink.  one  1. 1  nui-h  a  ariiea  beinr  ct««I  by  the  L*i« 
line.  «lii-ri-   il.    pic-enc.   i-   denoted  liy  a  laiaed   rider:    (eadiac  am**  < 

head  mil.  li  irmii-litNi  thai.  U..-.-  loundoii  I  lie  nil  raj.;  auk-a  of  tW  to 
allU-ii^lihtn.Tl.1.  ui  ilie.jn,.'  i.. mi  iih  <li,»e  of  Hie  frank:  ■»  «-»  ■>. 
Ilieliu-.     1-aii.laI  |»diii,.le  »  iili.,ut   .  .uiiI.kiuoii.  „r  own,   p:«i.  at 

raitilapm.ni  lli.m    ..» -   :i,   -irnetiire.  nerpl   the  fluutaU.  liri   » 

Minim.-  in  line  in  ill--  KiipijuiKitd]  region,  and  I.ri.tlv  in  fatal,  a*  an  li 
turliiualn  uml  -hIp.pi1piI.iI-  :  iIiim-  Utler  lie  I  m  number  ihe  la»i  3  •-■  i 
vetj  .Ion  del  ;  2  .up  rate  in  (win  Is  ;  luuer  ja«f  with  aeTeraJ  r»»»  •/  but 
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spines  upon  the  dentary  and  articular  elements.  Vertebra)  10  +  36=46. 
Anterior  neural  spine  not  excavated,  being  lofty  and  smooth  ;  the  5  that 
follow  are  short  and  inclined  backward ;  remaining  ones  slender,  as  also 
their  ha<mapophyses  ;  last  vertebra  without  lateral  spines.  Pleurapop- 
hyses  inconspicuous,  feebly  developed,  of  much  the  same  size  and  shape  as 
the  epipleurals ;  but  one  pseudo-interneural  spine  in  front  of  the  one  that 
supports  the  first  dorsal  fin  ray.  (Poey.)  A  single  specimen  of  this 
remarkable  fish  was  obtained  by  Poey  at  Cuba,  in  1872.  (Name  a  Latin 
diminutive  of  Jfiaxiovf  arm,  from  the  small  pectoral.) 

Grammicolepi*  brachiu$cultu,  Poet,  Anal.  Soc.  Esp.  Hist.  Nat,  n,  1873,  Cuba;  8HursLDT,  Journal 
Morphology,  n,  1888,  271,  with  13  figures;  Goodk  St  Beak,  Oceanic  Tenth.,  218,  fig.  221, 1805. 

In  a  natural  arrangement  the  Grammicolepididce  shonld  apparently  be 
followed  by  the  EphippuUn,  and  these  in  turn  by  the  Chcetodontidw  and  their 
allies,  from  which  are  derived  the  long  series  of  aberrant  or  degenerate 
forms  known  as  Plectognathi.  The  needs  of  a  linear  arrangement  make  it 
desirable  to  interrupt  the  series  here  to  give  place  to  the  Tetraganurida 
and  other  aberrant  forms  which  may  be  allied  to  the  Scombridw,  and  also 
to  the  long  series  of  Percoidea,  which  are  also  very  closely  allied  to  the 
mackerel-like  fishes.  When  the  Perooid  series  is  finished  we  shall  revert 
to  these  remote  branches  from  the  Mackerel  stem,  if  such  the  Ckmtodon- 
tidct  and  the  Plectognath*  should  prove  to  be. 

Family  CXXXVIII.  TETRAGONURID.fi. 

(The  Square  Tails.) 

Body  long,  slender,  plump,  not  compressed,  covered  with  hard,  ciliated, 
grooved  scales,  which  are  very  adherent.  Lateral  line  single,  straightish. 
Head  scaly ;  opercles  entire ;  eye  large ;  mouth  short,  oblique,  the  jaws 
box-like,  armed  with  one  series  of  close  set,  comb-like  teeth ;  teeth  on 
palate.  Dorsal  divided,  short  and  low;  spines  about  15;  soft  rays 
few ;  anal  very  small,  its  spines  indistinct ;  caudal  peduncle  long,  rather 
slender,  with  cartilaginous  expansions  at  the  base  of  caudal;  caudal 
rather  small,  forked ;  ventrals  small,  subabdominal,  placed  below  middle 
of  pectoral,  I,  5;  pectorals  short;  no  air  bladder.  Atlantic;  probably 
but  one  species ;  in  deep  water,  apparently  rare.  The  relationships  of  the 
group  are  doubtful.  Lowe  places  it  among  the  mackerels,  Gunther  near 
the  Mugilida.  It  seems  remotely  allied  to  Bramidce  aud  other  Scombroid 
forms,  but  it  forms  a  distinct  group  without  near  relatives.  (Tetragon- 
urina,  Gunther,  Cat.,  in,  407, 1861.) 

447.  TETRAGONURUS,  Risso. 

Tctragcmunu,  Risno,  Ichth.  Nice,  347, 1810,  (enrim). 

CUnodaj,  Macleay,  Froc.  Linn  Soc.  N.  S.  Wales,  1885,  718,  (wUkinmmi). 

Characters  of  the  genus  included  above.  (Terpdyuvos,  square ;  oi*p«,  tail; 
square-tailed,  from  the  form  of  the  oaudal  peduncle.; 


pa*  I  snnur  uf  ■  li»e-iiet  scale*  in  "3  rejpilai  oblique  spiral  liigi  III 
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Family  CXXXIX.  PEMPHERID.«. 
(The  Deep-water  Catalufas.) 

Body  oblong,  compressed,  covered  with  moderate  or  small  scales,  which 
are  distinctly  ctenoid,  the  vent  well  forward,  the  long  base  of  the  anal 
very  oblique.  Lateral  line  nearly  straight,  unarmed,  extending  on  the 
caudal  On ;  membranes  of  anal  more  or  less  scaly,  that  of  dorsal  mostly 
naked.  Head  compressed,  with  blnnt  snout,  narrow  preorbital,  and  large 
eye;  bones  of  head  unarmed,  or  very  nearly  so;  nostrils  double ;  cheeks, 
opercles,  aud  jaws  scaly ;  mouth  large,  very  oblique ;  p  rem  axillary  pro- 
tractile ;  maxillary  very  broad  posteriorly.  Small  teeth  on  jaws,  vomer, 
and  palatines.  Gills  4 ;  gill  membranes  separate,  free  from  the  isthmus. 
Branchiostegals  7.  Dorsal  fin  very  short,  median  or  anterior,  with  5  or  6 
slender  graduated  spines,  continuous  with  the  soft  rays,  the  first  of  whioh 
is  longest ;  no  projecting  interspinal  bones  before  dorsal.  Anal  fin  very 
long,  not  falcate,  with  2  or  3  small  spines  in  front ;  caudal  lunate  or  mod- 
erately forked,  on  a  stoutish  peduncle.  Ventrals  moderate,  I,  5,  inserted 
below  the  pectorals,  which  are  rather  long.  Supraoccipital  crest  high, 
slender ;  vertebra)  in  normal  number,  10  +  24  (Pempheris);  the  abdominal 
vertebra)  short;  the  caudal  vertebrte  gradually  lengthened.  Coracoide 
much  dilated.  Air  bladder  large,  thick,  divided  into  two  by  a  constric- 
tion, the  anterior  part  smaller  and  round.  Pylorio  cceca  6  or  7,  some  of 
them  longer  than  the  stomach.  Small  fishes,  inhabiting  rather  deep 
water  in  the  tropics.  Three  genera,  Pempheris,  Parapriacanthua  (Pemphe- 
richthy8),  and  Xeopempheris,  with  about  12  known  species.  The  relation- 
ships of  the  family  are  not  very  clear.  In  the  form  and  proportions  of  the 
fins  Pempheris  resembles  Eurtus,  with  which  genus  it  has  been  usually 
associated.  Kurtus  has  feeble  scales,  nearly  or  quite  naked  head  and  free 
spines,  and  antrorse  interspinals  before  the  dorsal  fin.  Kuriua  seems  to 
be  a  member  of  the  Scombroid  group.  Pempheris  shows  but  few  Scom- 
broid characters,  and  bears  a  superficial  resemblance  to  Priacanthus. 
We  allow  the  supposed  relation  to  Kurtus  to  remain,  and  place  the 
group  at  the  end  of  the  Scombroids,  where  in  fact  it  probably  belongs. 
(Carangidat,  part,  Guntber,  Cat.,  n,  509, 510, 1860.) 

a.  Anal  fin  very  long,  its  first  ray  in  advance  of  middle  of  body.  Pkmphebis,  448. 

448.  PEMPHERIS.  Cuvier  &  Valenciennes. 

Ptmpheri*,  Cutter  A  Valenciennes,  Hist.  Nat.  Poles.,  vn,  296, 1831,  (onalmuu). 

Body  short  and  deep,  tapering  posteriorly,  covered  with  rather  small 
scales,  35  to  70  in  lateral  line.  Vent  in  advance  of  middle  of  length. 
Dorsal  rays  VI,  9;  anal  rays  III,  35  to  46.  Caudal  lunate.  (Pempheris,  a 
name  given  by  Nu  men  ins  to  some  little  fish,  now  unrecognized.  "  Ces 
noms  sans  caractdre  indicatif  de  leurs  especes  se  trouvant  ainsi  vacantes 
les  naturalistes  s'en  emparent  comme  de  choses  sans  mattres  pour  les 
appliquer  aux  genres  nouveaux  qu'  ils  decouvrent."    (Valenoiennes.) 

a.  Anal  rays  III,  32  to  III,  25. 

b.  Scales  in  lateral  line  nearly  60;  32  in  a  lengthwise  series;  eye  2%  in  head. 

vxxioajius,  1375. 

F.N.  A. 63 
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identical  with  PempherU  schomburgki.    (Named  for  the  noted  comparative 
anatomist.  Prof.  Johannes  Muller,  who  wrote  on  the  fishes  of  Barbados.) 

BempheriM  mutUri,  Poky,  Memorias,  it,  200,  1860,  Cuba;  (the  later  Pcmpheri*  innlUri  of  Klan- 

zlngor  is  a  different  species). 
Fempheria  schomburgki,  Jordan,  Proc  U.  S.  Nat.  Mae.,  181)6,  38,  aud  1890,  317;  perhape  uot  of 

MClleb  <fc  Tsoscubl. 

1878.  PKSPHEBI8  POETI,  Bean. 

Head  3 ;  depth  2| ;  eye  2£ ;  snout  2  in  eye.  D.  IV,  8 ;  A.  Ill,  24 ;  scales 
2-56-12.  Maxillary  about  i  as  long  as  head,  its  posterior  extremity 
very  much  widened;  mandible  slightly  longer  than  maxilla, its  length 
nearly  i  greatest  height  of  body ;  width  of  interorbital  space  equal  to  { 
length  of  maxillary ;  origin  of  dorsal  slightly  behind  vertical  through 
origin  of  ventral ;  distance  from  tip  of  snout  to  origin  of  dorsal  not 
much  more  than  length  of  anal  base ;  longest  dorsal  ray  slightly  exceed- 
ing i  length  of  head;  origin  of  dorsal  fin  considerably  in  advance  of 
middle  of  total  length;  origin  of  anal  directly  under  end  of  dorsal; 
length  of  anal  base  equal  to  greatest  height  of  body  and  not  much  in 
excess  of  length  of  head ;  origin  of  ventral  almost  directly  under  that  of 
dorsal ;  third  ray  of  ventral  as  long  as  eye ;  pectoral  4  in  body ;  caudal 
imperfect  in  type.  Cuba.  Only  the  type  known.  (Bean.)  Named  for 
Prof.  Felipe  Poey,  who  collected  the  type  of  the  species.) 

Ptmpkerk  poey*,  Bean,  Proc.  U.  S.  Nat.  Mue.,  1885,  229,  Havana,    (Type,  No.  37184.    OoU 
Poey.) 

Group  PERCOIDEA.* 
(The  Perch-like  Fishes.) 

A  group  of  fishes  of  diverse  habits  and  forms,  but  on  the  whole,  repre- 
senting better  than  any  other  the  typical  Acanthopterygian  fish.  The 
group  is  incapable  of  concise  definition,  or,  in  general,  of  any  definition 
at  all;  still,  most  of  its  members  are  definitely  related  to  each  other,  and 
bear  in  one  way  or  another  a  resemblance  to  the  typical  form,  the  perch, 
or  more  strictly  to  its  marine  relatives,  the  sea  bass  or  Serranuke.  The 
following  analysis  gives  most  of  the  common  characters  of  the  group: 

Body  usually  oblong,  covered  with  scales,  which  are  typically  ctenoid, 
not  smooth  nor  spinous,  and  of  moderate  size.  Lateral  line  typically 
present  and  concurrent  with  the  back.  Head  usually  compressed  later- 
ally, and  with  the  cheeks  and  opercles  scaly.  Mouth  various,  usually 
terminal  and  with  lateral  cleft,  the  teeth  various,  but  typically  pointed, 
arranged  in  bands  on  the  jaws,  vomer,  and  palatine  bones ;  gill  rakers 
usually  sharp,  stoutish,  armed  with  teeth  ;  lower  pharyngeals  almost 
always    separate,  usually  armed    with    cardiform  teeth;    third    upper 


*  As  theeo  sheet*  are  passing  through  the  press  wo  havo  received,  through  the  courtesy  of  oar 
friend,  Dr.  G.  A.  Boulenger,  of  the  British  Museum,  proof  sheet*  of  th<»  first  volume  of  hi* 
"Catalogue  of  the  Perciform  Fishes  in  the  British  Museum."  This  Rives  promise  of  bring,  like 
it*  prototype,  Dr.  Gtiuther's  "Catalogue  of  the  Fishes  of  the  British  Museum,"  a  monumental 
work  indispensable  to  all  stndeute  of  fishes.  Wo  have  made  free  reference  to  Dr.  Boulenger's 
conclusions  in  those  genera  of  Perciformc*  or  Ptrwidea,  in  which  his  work  is  printed  in  Advance 
of  ours* 


iMutlly  protractile:  botiM  of  the  mandible  dlMinct. 
[iiinieronn.  fun  ml  in  nil  ww  except  thuac  of  the  Arctic  t 
•prcim  iiilinliit  frt-nli  water*,  especially  in  North  Amrrir*  »d*1  Liw 
Tbow  frveh- water  furnis  are  apparently  nearer  I  lie  pritnitiir  •Uwi  u. 
■  lie  marine  specira  are.  Tlir  KUwiia.  rrafrmriiaw.  and  fwaw  ■ 
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ra  ikfcm  rr.'tii  Bwulcbftr,  Mil,  I,  p.  t 
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t.  Anal  spines  2  or  1,  very  rarely  obsolete;  vertebra  in  increased  number  (30  to  46). 

Pbbcidjb,  cxlui. 

ee.  Anal  Bpinos2  (rarely  3);  vertebra  24  or  25;  pseudobranchise  well  developed;  dorsal 

fin  divided.  Cheilodiptxridas,  cxliv. 

see.  Anal  spines  3  or  none,  never  2  nor  1;  pseudobranchis?  well  developed;  dorsal  fin 

continuous  or  divided;  vertebrae  24  to  35. 

f.  Vomer,  and  usually  palatines  also,  with  teeth. 

g.  Lateral  line  strongly  marked,  extending  to  end  of  caudal  fin;  body  elon- 
gate; teeth  small.  Cxxtropomidjk,  cxlv. 
</</.  Lateral  line  not  extending  on  caudal  fin. 

h.  Anal  fin  shorter  than  dorsal;  head  not  everywhere  covered  with  rough 
scales;  postocular  part  of  head  not  shortened.  Serranidac,  oxlvi. 
hh.  Anal  fin  scarcely  shorter  than  dorsal  and  similar  to  it;  head  and  body 
everywhere  covered  with  rough  scales;  body  deep,  compressed. 

Priacakthidjk,  cxLvni. 
jf.  Vomer  without  teeth;  dorsal  fin  continuous;  body  deep,  compressed. 

LOBOTIDA,  CXL7IL 

Maxillary  slipping  for  most  of  its  length  under  the  edge  of  the  preorbital,  which  forms  a 
more  or  less  distinct  sheath;  ventrals  with  an  accessory  scale;  opercle  without  spines; 
maxillary  without  supplemental  bone;  anal  spines  3,  rarely  2. 

».  Carnivorous  species;  intestines  of  moderate  length;  teeth  in  jaws  not  all  incisor-like; 
vertebra*  usually  24  or  25. 
j.  Spines  of  premaxillary  not  greatly  produced,  not  extending  backward  to  the 
occiput;  mouth  moderately  protractile. 
k.  Vomer  with  teeth. 

I.  Teeth  in  jaws  usually  unequal,  some  of  them  more  or  less  canine-like; 
no  distinct  tubercles  from  the  cranium  for  the  articulation  of  the 
epipharyngeals;  enlarged  apophyses  for  tho  articulation  of  the 
palatines  and  preorbital;  first  4  vertebra  without  parapophyses; 
maxillary  long.  Lutiakidjc,  cxlix. 

kk.  Vomer  without  teeth;  palatines  and  tongue  toothless. 

m.  Teeth  on  sides  of  jaws  not  molar;  maxillaries  formed  essentially  as  in 
the  Berranvbt.  Hasmuudjk,  cl. 

mm.  Teeth  on  sides  of  jaws  molar;  maxillaries  peculiar  in  form  and  in 
articulation,  unlike  those  of  the  Serrattidx.  Anterior  teeth  coni- 
cal, or  else  more  or  less  incisor-like;  preopercle  entire. 

Sparidjs,  cxi. 

jj.  Spines  of  premaxillary  extending  backward  to  the  occiput,  so  that  the  mouth 

is  excessively  protractile;  preorbital  very  narrow. 

m.  Lower  pharyngeals  well  separated;  teeth  in  jaws  small  or  wanting;  vomer 

with  minute  teeth  or  none;  dorsal  fin  continuous  or  deeply  notched; 

preopercle  entire.  MjEHId*,  clii. 

nn.  Lower  pharyngeals  closely  approximated,  often  apparently  united;  teeth 

present,  small;  dorsal  fin  notched.  Gkrridje,  cxiii. 

ii.  Herbivorous  species;  intestinal  canal  elongate;  anterior  teeth  in  jaws  incUor-like; 

no  molars  or  canines;  premaxillarie*  moderately  protractile. 

Ktphosid*,  cut. 

Family  CXL.  ELASSOMID.E. 

(Pigmy   Suxfishks.) 

Body  oblong,  compressed,  covered  with  rather  large  cycloid  scales. 
Month  small,  terminal,  the  lower  jaw  projecting ;  each  jaw  with  rather 
strong  conic  teeth,  in  few  series,  directed  forward  vomer  with  a  few 
weak  teeth ;  palatines  toothless ;  upper  jaw  very  protractile.  Bones  of 
head  with  entire  edges.    Cheeks  and  opercles  scaly,     tafll  mfeTstatasMA 
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than  in  Klamoma  zona  turn ;  the  head  thick,  moderately  pointed  anteriorly, 
ilattish,  and  moderately  wide  above.  Mouth  oblique,  very  small,  its  out- 
line curved,  upper  jaw  very  protractile,  lower  jaw  projecting ;  snout  very 
short,  not  longer  than  pupil ;  preorbital  very  narrow.  Maxillary  of  mod- 
erate width,  barely  reaching  the  vertical  from  front  of  eye,  its  length  4 
in  head.  Teeth  in  narrow  bands,  those  of  the  outer  series  enlarged,  close- 
set,  slender,  and  curved.  Apparently  a  few  teeth  on  the  vomer.  Cheeks 
and  opercles  scaly,  the  former  with  3  or  4  rows  of  scales.  Preoperole 
entire;  opercle  unarmed,  emarginate  behind.  Gill  membranes  broadly 
connected  across  the  isthmus.  Breast  with  small  scales ;  scales  of  body 
very  large,  cycloid ;  no  trace  of  lateral  line.  Gill  rakers  very  small, 
tubercular.  Pseudobranohise  very  small,  apparently  covered  by  skin,  as 
in  the  Centrarchidai.  Vent  normal  in  position.  Dorsal  fin  low,  the  first 
spine  short,  the  others  graduated ;  ventral  fins  very  slender  and  narrow, 
their  filamentous  tips  nearly  reaching  front  of  anal ;  their  rays  I,  5 ;  the 
inner  ray  short,  so  that  the  number  appears  on  a  hasty  examination  to  be 
I,  4 ;  peotoral  1J  in  length  of  head ;  caudal  slightly  emarginate,  H  in 
head.  Color,  in  spirits,  dusky  olive,  without  cross  bands  or  scapular 
spot ;  centers  of  scales  paler,  thus  forming  faint  longitudinal  streaks ; 
many  scales  of  back  and  sides  each  with  a  dark  brown  spot ;  these  irreg- 
ularly scattered ;  body  and  head  soiled  with  dark  points ;  dorsal,  anal,  and 
caudal  conspicuously  marked  with  cross  bands  formed  of  dark  dots;  ven- 
trals  and  anal  largely  dusky,  similarly  but  more  faintly  barred.  Length 
H  inches.  Swamps  of  southern  Georgia  and  Florida,  locally  common  in 
dark  waters  tributary  to  the  Everglades.  Extremely  variable  in  colora- 
tion and  in  number  of  fin  rays,  if  all  the  known  specimens  really  belong 
to  one  species. 

Elanoma  erergladti,  Jordan,  Proc.  U.  S.  Nat.  Mas.,  1884,  323,  Indian  River  and  Lake  Jesaup, 
Florida;  (Type,  No.  25326(8).  Coll.  K.  Edward  Karll);  Gilbert,*  Ball.  U.  S.  Fish  Comm., 
nil,  1888,  228;  WooLMAN.f  Ball.  U.  S.  Fish  Comm.,  x,  1890  (1892),  299  and  300,  pi.  63,  fig. 

*  "  A  single  specimen  from  the  Satilla  Hirer  at  Waycrosa,  answering  well  the  original  descrip- 
tion, but  with  the  anal  III,  7,  instead  of  III,  6  ;  D.  IV,  9  ;  scales  27.  Finsall  high,  the  ventral* 
reaching  slightly  beyond  origin  of  anal,  the  longest  dorsal  ray  \]A  in  head.  In  spirits,  faint 
traces  of  6  or  7  dusky  cross  bars;  a  white  area  on  base  of  caudal.  In  life,  a  blue  baud  under 
eye  and  a  number  on  sides.    Dorsal  spines  with  blue." — Gilbert. 

t  Woolman  gives  the  following  account  of  specimens  ot  this  species  from  Hillsboro  River. 
Florida :  "  Two  very  fine  specimens  were  taken  in  Pemberton  Creek,  which  differ  in  several 
{particulars  from  the  ty]>es  of  this  species  (Ela*oma  erergladei).  Total  length  of  specimens  25 and 
27  mm.  respectively;  length  to  caudal  fin  22%,  23  mm.;  greatest  height  of  body  6,7  mm.;  depth 
of  caudal  peduncle  3,  3  mm;  length  of  head  6,  7  mm.;  interorbital  area  2,  2  mm.;  eye,  2,  2  mm.; 
distance  from  tip  of  snout  to  front  of  dorsal,  10, 10  mm.  Number  of  dorsal  spines  and  rays,  III, 
H;  III,  8;  length  of  base  of  dorsal  7,  7  mm.;  longest  dorsal  spine  3, 3,  mm.;  longest  dorsal  ray  6, 
6;  anal  IV,  6;  IV  5;  vent  rate  reaching  anal;  scales  28,  28.  Ground  color,  very  dark  brown, 
nearly  black,  with  3  cross  bars  behind  dorsal,  between  which  there  is  a  dark  metallic  blue  space; 
Npot  on  opercle  of  a  dull  carmine  color;  2  small  spots  of  the  same  color  at  base  of  caudal;  spots 
of  blue  on  other  parts  of  body,  notably  along  lateral  line;  fins  dark;  upper  half  of  dorsal  black; 
2  lighter  spots  on  the  last  rays  of  dorsal. 

•'Several  specimens  were  obtained  in  Mill  Creek  which  correspond  more  closely  with  the  orig- 
inals of  ElaMoma.  The  measurements  of  3  of  these  are  as  follows:  Length  25,  25,  23  mm. 
respectively;  length  to  base  of  caudal  21, 21, 19  mm.;  greatest  depth  6,  7,5  mm.;  depth  of  caudal 
peduncle  3,  3,  3  mm.;  length  of  head  f»,  6,  6  mm.;  eye  1%,  1%,  1J£  mm.;  distance  from  end  of 
snout  to  origin  of  dorsal  9,  WyL  8  mm.  Dorsal  rays  IV,  8;  IV,  9;  IV,  9;  anal  rays  III,  5;  III,  5; 
III,  5;  number  of  scales  27,  28,  27.  Ground  color  dark  brown,  thickly  covered  with  darker  spots 
having  no  definite  arrangement;  a  few  deep  lustrous  blue  scales  on  body;  dorsal  dark,  showing 
in  soma  specimens  a  double  row  of  dark-red  spots,  forming  2  stripes  parallel  with  edge  of  fin. 
There  teams  to  be  tome  variation  in  size  of  eye  and  width  of  interorbital  tpejtft,"  (^wAxaaa^V  a^ 
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pterygoids,  and  hyoid.  Premaxillaries  protractile ;  maxillary  with  a  sop- 
piemen  tal  bone  in  the  large-mouthed  forms,  sometimes  minute  or  obsolete 
in  others.  Preopercle  entire  or  somewhat  serrate  ;  operole  ending  in  two 
flat  points  or  prolonged  in  a  black  flap  at  the  angle.  Preorbital  short  and 
deep;  first  suborbital  narrow,  the  maxillary  not  slipping  under  its  edge. 
Nostrils  2,  on  each  side.  Gills  4,  a  slit  behind  the  fourth.  Pseudo- 
branch  ijo  small,  almost  glandular,  nearly  or  quite  covered  by  skin.  Gill 
membranes  separate,  free  from  the  isthmus.  Branc^iiostegals  6,  rarely  7. 
Gill  rakers  variously  formed,  armed  with  small  teeth ;  lower  pharyngeal 
bones  separate,  their  teeth  conic  or  sometimes  paved.  Cheeks  and  operoles 
scaly ;  body  fully  scaled,  the  scales  usually  not  strongly  ctenoid,  rarely 
cycloid ;  lateral  line  present,  usually  complete.  Dorsal  fins  confluent, 
the  spines  6  to  13  in  number  (usually  10),  depressible  in  a  shallow  groove ; 
anal  spines  3  to  9.  Intestinal  canal  short.  Pyloric  cceca  5  to  10.  Verte- 
bra 28  to  35  (13  to  18  +  15  to  17),  Entopterygoid  present.  Precaudal  or 
abdominal  vertebra  with  transverse  processes  from  the  third  or  fourth  to 
the  last ;  ribs  all  but  the  last  2  to  4  sessile,  inserted  on  the  centrum  behind 
the  transverse  proceses.  Frontal s  with  a  pair  of  large  muciferous  chan- 
nels which  converge  posteriorly  or  are  confluent  with  a  transverse  channel 
connecting  the  postfrontals,  their  posterior  openings  close  together  on  the 
median  line  in  front  of  the  supraoccipital  crest.  Coloration  usually  bril- 
liant, chiefly  greenish.  Sexes  similar ;  changes  with  age  often  great. 
Fresh -water  fishes  of  North  America;  genera  12:  species  about  30,  form- 
ing one  of  the  most  characteristic  features  of  our  fish  fauna.  Most  of 
the  species  build  nests,  which  they  defend  with  much  courage.  All  are 
carnivorous,  voracious,  and  gamy.  All  are  valued  as  food,  their  impor- 
tance being  in  direct  proportion  to  the  size  which  they  attain.  The 
group  has  been  divided  by  Dr.  Gill  into  three  subfamilies  very  closely 
related  to  each  other — Centrarchince,  Lepomince,  and  Micropteritur.  Most  of 
the  species  belong  to  the  Lepomince.  The  Micropterinw  approach  most 
nearly  to  the  Serranidce.  At  the  same  time  they  are  perhaps  farthest  from 
the  primitive  stock  from  which  the  group  has  sprung.  (Peroidte,  group 
Orystina,  Gunther,  Cat.,  I,  256-261,  1859.) 

Ckxtrarchinje  : 
a.  Doroal  fin  scarcely  longer  than  anal. 

b.  Dorsal  spines  5  to  8;  anal  spines  6;  spinous  dorsal  shorter  than  soft  dorsal;  body  elo  Jgate, 
compressed.  Pom  ox  is,  450. 

bb.  Dorsal  spines  11  or  12;  anal  spines  7  or  8;  spinous  dorsal  longer  than  soft  dorsal;  body 
short  and  deep,  compressed.  Centra  rchus,  451. 

an.  Dorsal  fin  much  larger  than  the  anal;  gill  rakers  rather  short. 
Lkpominx  : 
c  Body  comparatively  short  and  deep,  the  depth  usually  more  than  }  the  length;  dorsal 
fin  not  deeply  emarginate. 
d.  Tongue  and  pterygoids  with  teeth;  mouth  large,  maxillary  reaching  past  middle 
of  eye. 
«.  Scales  cycloid;  caudal  convex.  Acantharchus,  462. 

ee.  Scales  ctenoid;  caudal  concavo  behind. 

/.  Opercle  emarginate  Whind;  anal  spines  5  to  8. 

g.  Lingual  teeth  in  a  single  patch;  gill  rakers  about  10;  preopercle  ser- 
rate only  at  its  angle,  other  membrane  bones  entire;  lower  point 
of  opercle  without  pointed  strife.  AjcaiAruma^  4B&. 


l"«t4Rf*L  *h*a(h  U*j».  ro* 


450.  POMOXIS.  IUfln».|iM-. 


JttrrraftBKUlii.,  Am   J.iani   hi    aixl  Arte.  |M  _.    _. 

Itwly  morn  ur  Imw  rlnu^nl''.  ilrniijclv  comprc—rii.  tb*> 
Mouth  lar£<',  olilli|W  :  maxillary  lpri*d.  with  a  ««U-4 
uieiital  Imar.  Treth  nu  luiiirr,  |iuUtinr«,  eatupurygi 
Lowvr  pharyngeal*  nartuw.  will)  >liaiji  lettb.  Uilt  rmh 
ilnr.  Tiiiiiii'iMiiK.  1  iprrelf  rmuTgiuatr:  prropprrlr  aad 
arrratiil.  Sralra  lar^r,  frrlily  cIpbuii).  Kina  Larcv.  it* 
iloraal,  uf  li  up  i  lira  a  11  <1  almut  IT  ray-;  iluTBal  with  ri  to  P 
the  npim.ni  .Initial  nliortit  than  I  lie  mi  ft  pari  :  caadal  fin 
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1881.  P0M0XI8  ANNULARIS*  Kannesque. 
^Crappis;  Bachelor;  New  Light;  Caxprellite;  Sao-a-lait;  Crapet.) 

Head  3 ;  depth  2$ ;  eye  large,  4,  reaching  past  pupil.  D.  VI,  15 ;  A.  VI, 
18 ;  scales  36  to  48.  Body  elongate.  Head  long,  the  profile  more  or  less 
strongly  S^aP6^  owing  to  the  projecting  snout,  depressed  occipital 
region,  and  very  prominent  thickened  antedorsal  area.  Month  very  wide. 
Scales  on  cheeks  in  4  or  5  rows.  Color  silvery  olive,  mottled  with  dark 
green,  the  dark  marks  chiefly  on  the  upper  part  of  the  body  and  having 
a  tendency  to  form  narrow  vertical  bars ;  dorsal  and  caudal  fins  marked 
with  green ;  anal  fin  pale,  nearly  plain.  Fins  very  high,  but  lower  than 
in  Pomoxis  sparoides.  Length  12  inches.  Very  variable.  Middle  United 
States  from  the  Great  Lakes  south  to  Texas  and  west  to  Kansas  and 
Nebraska;  generally  common,  especially  in  sluggish  waters,  in  ponds,  and 
bayous ;  it  strongly  resembles  its  equally  abundant  congener,  but  the  two 
do  not  intergrade  so  far  as  we  have  seen,    (annular**,  having  rings.) 

Pumoxii  annularis,  RAriMESQUE,  Amer.   Month.   Mag.,  1818,  41,  Falls  of  the  Ohio  River; 

Boll  man,  Review  of  the  Ccntrarcuidw,  560,  pi.  68,  fig.  3,1892;  Jordan  6  Gilbert,  8ynopsis, 

464, 1883. 
Cickla  ttnreria,  Kibtlanp,  Report  Zoiil.  Ohio,  191,  1838,  Ohio  River. 

Promari*  nitid**,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila,,  1857,  200,  Houston  River,  Kentucky. 
Pomortt*  brevicauda.  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1865,  64,  North  Grand  River,  Missouri. 
Pvmory*  intermetliu^  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1865,  64,  no  locality. 
Poim*xy$  prolacatUh**,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1865,  66,  Tarboro,  North  Carolina. 

1*82.  POMOXIS  8PAROIDE8  (Lacepdde). 
(Calico  Bam  ;  Gram  Bam  ;  Barfish  ;  Strawberry  Bam.) 

Ilead  3 ;  depth  2.  D.  VII  or  VIII,  15  ;  A.  VI,  17  or  18 ;  scales  40  to  46, 
6  rows  on  cheek.  Body  oblong,  elevated,  much  compressed.  Head  long, 
its  profile  not  strongly  S-shftP6*1* tne  projection  of  the  snout  and  ante- 
dorsal  region  and  the  depression  over  the  eye  being  less  marked  than  in 
Pomoxis  annularis.  Month  smaller  than  in  P.  annularis,  the  maxillary 
reaching  about  to  the  posterior  edge  of  pupil,  the  mandible  shorter  than 
pectorals.  Fins  very  high;  anal  higher  than  dorsal,  its  height  4-5  times 
in  length  of  body.  Color  silvery  olive,  mottled  with  clear  olive  green, 
the  dark  mottlings  gathered  in  irregular  small  bunches,  and  covering 
the  whole  body ;  vertical  fins  with  dark  olive  reticulations  surrounding 
pale  spots;  the  anal  marked  like  the  dorsal;  a  dusky  opercular  spot. 
Length  12  inches.  Great  Lakes  and  Upper  Mississippi  Valley  to  New  Jer- 
sey, and  southward  to  Florida,  Louisiana,  and  Texas ;  chiefly  in  lowland 
streams  and  lakes,  abundant ;  a  handsome  fish,  valued  as  food ;  it  frequents 
chiefly  cold  and  clear  waters,  being  rarely  seen  in  muddy  bayous,  (andpoc, 
Spar  us  >  e  l6oct  resemblance.) 

Lahnu  *parouU»,  Lacetkde,  Hurt.  Nat.  Poiss.,  in,  617, 1802,  South  Carolina. 

OtuUhanu  migrtwiaculatH*,  Le  Suetr  M.S.,  in  CrviER  A  Valenciennes,  Bitot.  Nat.  Pouk.,  in,  88, 

1829,  Wabash  River. 
Oentrarchtu  hesacnntku*,  Cvvier  A  Valenciennes,  Hist.  Nat.  Poias.,  vn,  450, 1831,  Charleston, 

South  Carolina. 


•This  perfectly  well-markod  tpaolM  is  confounded  with  Pomoxit  uparouU*  by  Dr.  Bwatangpc. 


Crnm  A  YAttvrmm.  Mat  get  M&,  tn.  •*,  tan*,  (i 
Gill.  Am.  Joar.  Bel.  wd  Aft*  ISM, «.  (i 


Body  short  and  deep,  compressed.  Month 
longer;  maxillary  with  a  well -developed  sopplosnsnt 
vomer,  palatines,  entopterygoids,  ectopterygoida.  aw 
einarginate  behind.  (Jill  rakers  setiform,  rery  loejg 
large  nnmlier  ('JO  to  30  below  angle  of  arch).  Fbno  Ini 
anal  fins  aliout  ei|ual  in  extent,  the  soft  portion  of  tlM 
most  posterior,  the  2  fins  being  obliquely  opposed ;  4 
spinous  part  longer  than  the  soft  part,  of  abont  13 
rapidly  graduated :  anal  fin  withabont  8  spinas, 
ctenoid,  lateral  line  complete,  the  tabes  stmiffct 
least  half  of  the  exposed  in r fare  of  the  scale*.  Pawl 
the  premaxillaries  extending  nearly  to  the  frontal* ;  A 
with  a  transverse  ridge,  connecting  the  parietal  and  sej; 
which  are  very  strong  and  extend  forward  to  between  ta> 
15+  16  31.  (Kivruov,  spine;  opjvr,  nana,  fton  too  si 
anal  spines.) 

IS**.  CtHTEABCirS  ■ACBOmaTB  (Lsrart 
(Eorws  Brans* ;  Pusa.) 


Head  2|  to  3;  depth  li  to  2:  eye  large,  Si  to  4  In 
j  12  to  14 :  A.  VII  or  VIII.  15:  scales  large,  5  or  *-3H  to 

on  cheeks.  liody  ovate,  strongly  compressed:  bend  si 
shorter  than  eye;  mouth  muall,  oblique;  maxillary  t 
bonier  of  pupil :  liugual  teeth  in  2  patches;  opereolnri 
higher  than  long:  domal  high,  longest  spina  1}  in  nm 
von  train  long,  reaching  anal,  ventral  spines  extending 
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452.  ACANTHARCHUS,  Gill. 

AemUharckuii  GflL,  Affler.  Journ.  8ci.  and  Arts,  1864,  92,  {pomotu). 

Body  oblong,  robust,  not  much  compressed  or  elevated.  Month*  not 
very  large,  the  broad  maxillary  with  a  well-developed  supplemental  bone; 
lower  jaw  projecting.  Teeth  on  vomer,  palatines,  pterygoids,  and  tongue ; 
lingual  teeth  in  a  single  patoh ;  pharyngeal  teeth  sharp.  Gill  rakers  few, 
rather  long  and  strong.  Opercle  emarginate ;  preopercle  entire.  Scales 
cycloid,  large.  Lateral  line  complete.  Dorsal  spines  usually  11 ;  anal 
spines  5 ;  caudal  fin  rounded  behind.  Close  to  Ambloplites,  differing  chiefly 
in  the  rounded  caudal.    One  species  known,    (aaavtfa,  spine;  apxki  anus.) 

1S84.  ACANTHABCHUS  P0H0TI8  (Baird). 
(Mud  SuNriRii.) 

Head  2} ;  depth  2 ;  eye  not  very  large,  3i  to  4  in  head.  D.  XI  or  XII, 
10  or  11 ;  A.  V,  10;  scales  6-43-12,  about  5  rows  on  cheek.  Body  oblong, 
moderately  compressed.  Snout  short.  Mouth  wide,  the  gape  short ;  the 
maxillary  reaching  posterior  part  of  orbit;  lingual  teeth  in  1  patch. 
About  5  gill  rakers  besides  rudiments.  Dorsal  spines  low,  the  longest 
about  as  long  as  from  snout  to  middle  of  pupil.  Pectoral  If  in  head. 
Color  very  dark  greenish  ;  body  usually  with  5  rather  indistinct  blackish 
longitudinal  bands  along  the  sides ;  cheeks  with  dark  bands,  which  run 
nearly  parallel,  the  lowest  passing  across  the  maxillary  around  the  front 
part  of  the  lower  jaw ;  fins  plain  dusky ;  a  black  opercular  spot.  Length 
6  inches.  Southern  New  York  to  South  Carolina,  in  sluggish  streams  near 
the  coast;  locally  common,  especially  in  the  Delaware  River;  a  small 
species  of  little  value  as  food.  ( Porno  tis,  the  sunfish,  a  synonym  of  Lepomie. ) 

CentrarchuM  pomotu,  Baird,  Ninth  Smithson.  Report,  325,  1854,  New  Jersey;  New  York; 

(Coll.  Baird);  GCnther,  Cat.,  I,  250, 1869. 
Acantharchu  pomotia,  Jordan  &  Gilbert,  Synopsis,  469,  1883;  Bollmam,  f.  c,  563,  pi.  70,  fig.  1. 
AmbloplUei  pomotu,  Bouumoeb,  Cat.,  I,  11. 

453.  AMBLOPLITES,  Rafinesque. 
(Rock  Bass.) 

AmblopliU*,  Rafinesque,  Ichth.  Oh.,  33,  1820,  {irJdkeloide*-^ntpe*trii)t 

Body  oblong,  moderately  elevated,  compressed.  Mouth  large,  the 
broad  maxillary  with  a  well-developed  supplemental  bone ;  lower  jaw 
projecting.  Teeth  on  vomer,  palatines,  tongue,  entopterygoids,  and 
ectopterygoids ;  lingual  teeth  in  a  single  patch  ;  pharyngeal  teeth  sharp. 
Branch iostegals  6.  Opercle  ending  in  2  flat  points ;  preopercle  serrate  at 
its  angle ;  other  membrane  bones  chiefly  entire.  Gill  rakers  rather  long 
and  strong,  dentate,  less  than  10  in  number,  developed  only  on  the  lower 
portion  of  the  arch.  Scales  large,  somewhat  ctenoid ;  lateral  line  com- 
plete, the  tubes  occupying  at  least  the  anterior  half  of  the  surface  of  the 
scale.    Dorsal  fin  much  more  developed  than  the  anal  fin,  with  10  or  11 


»calea  about  5-39-12,  6  to  M  roRing  cbMka.  C'wea  1 
Body  oblong,  luoderatelr  compw— M.  Iliad  l»r: 
depreeaed  above  the  eye.  Mouth  large,  th*  auxitLai 
■its  poa  tenor  part  or  pupil ;  lingual  teeth  in  1  pail' 
7  to  10.  duvolopeii  on  lower  part  of  arcb :  prauparcMii 
Color  olive  green,  hrawy -tinged,  with  unch  dark 
irregularly  barred  and  blotcbad  with  black.  lb*  ada 
on  each  ecelt.  tbnte  forming  interrupted  black  •trip 
•pot ;  dark  mottling!  ou  the  eoft  doraal,  anal,  aax 
iiicbea.  Vermont  to  tirrat  Lake  region  and  Haatb 
iana;  vary  abundant  weet  of  Ike  AHegbaalea;  a  g 
Toud.    (ravralrio,  living  among  rucbe.) 

H.J-—.-T— w.  B.rUHKIIt.  Am.   M.jMMj  ■*<  -    I"*.  <*X    Lai 


.imU.yl.ir,  njwiFv,  )«h  1  Ouan,  *jnv|ate,  Ma,  taOi  Vauaai 
ftflnqie.  rat,  i,  1« 

Hcjironentnl    in    tLe   Boa  do  It  e   Hirer,  «aM  of  Uw 
ieulaled  colony, 

iiM*.  niLOrum  irrnTto  cititm 

realm  on  cheek  minute  and  embeddad,  wholly  in1 
the  area  ;  pro  rile  concave  over  the  eye*.     Differing  le 

frinii   Aml.l„pl,i.-  r*jx-(ri'.      Kuinotc    River,   Virgins 
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jaws,  vomer,  palatines,  tongue,  ec  to  pterygoids,  and  entopterygoids ;  lin- 
gual teeth  in  2  patches ;  pharyngeal  teeth  pointed.  Gill  rakers  long 
and  strong,  compressed,  numerous,  about  20  in  number,  some  of  them  on 
the  upper  portion  of  the  arch.  Branch iostegals  7.  Operculum  emargi- 
nate,  the  lower  point  much  the  larger,  striate,  the  ridges  terminating  in 
small  spines;  preopercle,  interopercle,  suboperole,  suborbital,  and  pre- 
orbital  with  their  inferior  edges  conspicuously  serrate ;  dentaries  and 
preopercle  with  large  muciferous  depressions  or  pits.  Dorsal  fin  with 
about  13  spines ;  anal  usually  with  7  spines.  Caudal  emarginate.  Scales 
strongly  ctenoid.    California.     (apj&r,  anus;  un-A/nyf,  armature.) 

1886.  ABCHOPLITE8  1NTKRBUPTU8  (Glrard). 
(Sacrambkto  Pkbch.) 

Head  2}  ;  depth  2|;  eye  very  large,  4  to  5  in  head.  D.  XII  or  XIII,  10; 
A.  VI  or  VII,  10 ;  scales  about  7-40  to  51-14,  about  8  series  on  cheek. 
Body  oblong,  ovate,  compressed,  the  back  considerably  elevated  ante- 
riorly, depressed  over  the  eye,  the  snout  projecting  at  an  angle.  Mouth 
terminal,  very  large,  the  maxillary  very  broad,  extending  beyond  pupil. 
Dorsal  spines  rather  low,  strong;  anal  spines  similar;  pectoral  short, 
barely  reaching  anal.  Color  blackish  above,  sides  silvery,  with  about  7 
vertical  blackish  bars,  irregular  in  form  and  position  and  more  or  less 
interrupted ;  body  sometimes  almost  wholly  black ;  sometimes  brassy ; 
a  black  opercular  spot ;  fins  nearly  plain.  Length  1  to  2  feet.  Sacra- 
mento and  San  Joaquin  rivers  and  tributary  lakes;  abundant;  the  only 
fresh-water  Percoid  west  of  the  Rocky  Moantains;  an  excellent  food- 
fish,  now  being  exterminated  by  the  carp  and  catfish,  which  infest  its 
spawning  grounds,     (interrupts  t  interrupted.) 

Centrarchus  inlerruptu*,  Gibakd,  Proc.  Ac.  Nat.  Sci.  Phila.,  1854, 129,  San  Joaquin  and  Sac- 
ramento rivers,     (('oils.  Dm.  Heermann  and  Newberry.) 
Cextrarcfou  macuhmi*,  Aykks,  Proc.  Gal.  Ac.  Nat.  Sci.,  j,  1854,  8,  Sacramento  River. 
AmMoplite*  intemtptu*,  Girarp,  Pac.  B.  R.  Snrv.,  x,  10,  pi.  2,  figs.  1-4, 1858;  Boulengkr,  Cat,  1, 12. 
Archoplite*  interrupt™,  Jordan  A,  Gilbert,  Synopsis,  466,  1883;  Bollman,  560,  pi.  69,  fig.  1. 


455.  CH^ENOBRYTTUS,  Gill. 
(Warmouths.) 

Chsmnbryttm,  Gill,  Amer.  Jonrn.  Sci.  Arts,  92,  1864,  (meianop$ -=  gnlomu). 
GlomylUe*,  Jordan,  Manual  of  Vertebrates,  Ed.  1,  223,  1876,  (melattopt). 

This  genus  has  the  general  form  and  dentition  of  Ambloplites  with 
the  convex  opercle,  10  dorsal  and  3  anal  spines  of  Lepomis.  Preopercle 
entire.  Branchiostegals  6.  Caudal  fin  emarginate.  Scales  weakly 
ctenoid.  Vertebra  134-16=29.  Posterior  processes  of  the  premaxil- 
laries  extending  nearly  to  the  frontals;  frontals  posteriorly  with  a 
transverse  ridge  connecting  the  parietal  and  supraoccipital  crest,  which 
are  very  strong,    (^afru,  to  yawn ;  Bryttue,  i.  e.  Lepomii.) 
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none  on  the  tongue.  Operole  ending  behind  in  2  flat  points,  with  a 
dermal  border.  Preoperole  entire.  Scales  rather  large,  the  lateral  line 
sometimes  interrupted.  Gill  rakers  short,  9  or  10  below  angle  of  arch. 
Dorsal  fin  continuous,  normally  with  9  spines ;  anal  fin  smaller  than  the 
dorsal,  with  3  spines;  caudal  fin  convex  behind.  Branchiostegals  6. 
Species  of  small  size  and  bright  coloration,  intermediate  between  Lepamis 
and  Centrarchas,  Abnormal  variations  in  the  number  of  dorsal  and  anal 
spines  have  given  rise  to  the  nominal  genera  Hemioplites  and  Copelandia. 
(kwia,  nine  ;*a«cav0a,  spine.) 

a.  Opercular  spot  Urge,  more  than  half  eye;  sides  with  6  to  8  distinct  vertical  black  bars. 

OBK8US,  1388. 

oo.  Opercular  spot  smaller  than  half  eye;  body  with  the  crossbars  narrower  and  less  distinct, 
usually  disappearing  with  age;  male  with  head,  body,  and  vertical  fins  with  round 
sky-blue  spots;  female  duller  with  lower  ftns  and  larger  faint  spots,    oloriosub,  1389. 

1S88.  ENNEACAXTHI78  OBB8U8  (Baird). 

Head  2f ;  depth  1}  ;  eye  3*  in  head.  D.  IX,  10 ;  A.  Ill,  10 ;  scales  4-32-10, 
the  pores  developed  usually  on  about  20  scales,  but  sometimes  on  nearly 
all  of  them.  Body  oblong,  ovate,  elliptical.  Scales  large,  little  crowded. 
Gill  rakers  x  -+-  9  or  10.  Dorsal  spines  2i  in  head,  as  long  as  from  snout 
to  posterior  margin  of  eye ;  anal  fin  large ;  ventral  spine  not  reaching  vent, 
its  first  ray  not  reaching  the  base  of  the  last  anal  spine ;  caudal  fin  moderate, 
about  as  long  as  from  snout  to  middle  of  opercle;  opercular  spot  rather 
large,  more  than  half  the  size  of  eye,  velvet  black,  bordered  with  purple. 
Cheeks  with  4  rows  of  scales.  Color  olivaceous,  with  5  to  8  well-defined 
blackish  cross  bars,  not  disappearing  with  age ;  spots  on  body  and  fins 
purplish  or  golden ;  cheek  with  lines  and  spots ;  a  dark  bar  below  eye. 
Length  3  inches.  Charles  River,  Massachusetts,  to  Florida ;  abundant  in 
sluggish  streams  near  the  coast ;  usually  larger  in  size  and  duller  in  color 
than  the  next,  the  two  closely  related  but  apparently  not  intergrading. 
(obc9U8y  fat.) 

PbmotiM  obeiusy  Baud,  Ninth  Smithaon.  Report,  1854, 324,  Beesley  Point,  New  Jersey.    (Coll. 

Baird.) 
Biyttut  /a**iat*u,  Holbbook,  Jour.  Ac.  Nat  8ci.  Phila.,  1866,  61,  St.  Johns  River,  Florida; 

GCnthib,  Cat.,  1,  260, 1869. 
Pomotit  guttatu*%  Momsia,  Proc.  Ao.  Hat.  Set.  Phila.,  1869,  3,  Delaware  River,  Philadelphia. 
Emteacamiktu  ooenu,  Jordan  6  Oiumbt,  Synopeia,  470, 1883;  Bollmam,  I  c,  664. 
Apmotk  obemu,  Bovlkkoxb,  Cat.,  X,  19. 

1889.  E1TO1ACANTHU8  GLORI08U8  (Holbrook). 

Head  2f ;  depth  2i ;  eye  3i  in  head.  D.  IX,  10 ;  A.  Ill,  9  (occasionally 
D.  X,  or  A.  IV,  in  abnormal  specimens,  these  often  abundant  in 
certain  streams) ;  scales  3-30-9.  Body  comparatively  elongate.  Mouth 
moderate,  very  oblique,  the  maxillary  reaching  just  past  front  of  orbit. 
Dorsal  spines  medium  ;  soft  rays  in  the  males  somewhat  elevated,  reach- 
ing to  or  beyond  (var.  pinniger)  the  base  of  the  caudal;  the  longest  soft 
ray  as  long  as  from  snout  to  front  of  opercle,  or  (var.  pinniger)  as  long  as 
head ;  fins  in  females  all  lower ;  pectoral  fin  reaching  nearly  to  middle  of 

f.n.a. 64 
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anal.  Gill  Takers  x  +  9  or  10.  Lateral  line  usually,  bat  not  always,  com- 
plete. Color  dark  olive;  young  with  traces  of  narrow  vertical,  darker 
bars ;  ear  flap  small,  with  a  blue  border  and  a  pearly  spot  in  front ;  a  dark 
bar  about  width  of  pupil  extending  obliquely  downward  below  eye; 
sides  of  head,  whole  body  and  vertical  fins,  in  the  males,  with  round 
bright  blue  spots  arranged  in  irregular  rows,  these  spots  most  distinct  on 
the  cheeks  and  opercles  and  on  the  lower  part  of  the  sides ;  females  duller, 
with  larger  and  fainter  spots  more  regular  in  position ;  a  dark  bar  below 
eye.  Length  2f  inches.  New  Jersey  to  Florida,  in  clear,  sluggish 
streams;  a  beautiful  little  fish,    (gloriosus,  glorious). 

Bryttua  gloriomu,  Holbrook,  Jour.  Ac.  Mat.  Sci.  Phil*.,  1855,  51,  Cooper  River,  South  Caro- 
lina. 
HemiopliU*  rimulan$,  Cope,  Jour.  Ac.  Nat.  Sci.   Phi  la.,   1868,  218,   Tuckahoe   Creek,  near 

Richmond,  Virginia.    (Coll.  Cope.) 
Enneacanthtti  pirmiger,  Jordan,  Bull,  x,  U.  S.  Nat.  Hue.,  27,  1877,  Tar  River,  Kinaton,  North 

Carolina;  specimens  with  bright  colors  and  very  high  fins;  probably  not  worthy  of  varietal 

distinction. 
Exneacanthut  margaroti*,  Gill  &  Jordan,  Bull,  x,  U.  8.  Nat.  Mus.,  28,  1877,  Beealey  Point, 

New  Jersey. 
/  Ooptlandia*  criarcha,  Jordan,  Proc.  Ac.  Nat.  Sci.  Phila.,  1878,  56,  type  specimen  received  from 

Dr.  PhiloR.  Hoy,  said  to  be  from  Menomonee  River,  near  Milwaukee,  Wisconsin; 

this  is  probably  an  error,  aud  the  specimens  really  came  from  New  Jersey. 
Bnneanaidhu*  rimvlatu,  Jordan  &  Gilbkrt,  Synopsis,  470,  1883. 
BnncacantiiUM  gloriomu,  Bollman,  I.  c,  564. 
Emneaoantkus  eriardmfi,  Jordan  &  Gilbkrt,  Synopsis,  469,  1883;  Bollman,  (.  c,  564. 


457.  MESOGONISTIUS,t  Gill. 
(Banded  Sunfishes.) 

MenogonisiiuM,  Gill,  Amor.  Jour.  Sci.  and  Arts.,  1864,  92,  (ckttiodon). 

Body  short  and  deep,  compressed.  Mouth  small.  Teeth  present  on 
vomer  and  palatines,  none  on  the  tongue ;  supplemental  maxillary  bone 
small.  Gill  rakers  rather  strong,  dentat-e.  Opercle  ending  in  two  flat 
points,  with  a  dermal  border ;  preopercle  entire.  Scales  large.  Dorsal 
with*  10  spines;  outline  of  the  fin  angulated,  the  middle  spines  being  much 
longer  than  some  of  the  posterior  ones ;  anal  fin  much  smaller  than  the 
dorsal,  with  3  spines;  caudal  fin  posteriorly  rounded;  pectoral  obtusely 
pointed,  the  upper  rays  longest.  Size  small,  (niaog,  middle;  yuvia,  angle; 
ItxrioVf  sail.) 


*  Knncacanthn*  triarchtt*  (Jordan): 

Dorsal  X,  7;  anal  IV,  8;  scales  33.  Ventral  npino  reaching  anal.  Olivaceous;  vertical  fins 
with  round,  pale  spot ».  Only  two  specimens  known;  the  original  type,  purporting  to  be  from 
Milwaukee,  Wisconsin,  another  from  Tabu  Creek,  Missouri.  Both  these  specimens  were  received 
from  Dr.  1'.  R.  Hoy.  There  in  no  doubt  a  confusion  of  localities,  and  probably  both  came  from 
Delaware  River,  |>crha]>6  fiom  Dr.  Abbott's  collection.  This  in  especially  probable,  as  a 
specimen  of  l<tole]>ht)rns  bromtii  was  found  in  the  same  collection,  also  attributed*  to  Milwaukee. 

f  Dr.  Bou longer  unites  this  genus  and  E»n«acantkus  with  Apvmotia.  In  our  judgment  Apomotw 
is  scarcely  distinct  from  Lepomi*,  with  which  genus  Mctogonistiu*  and  E*neacantku»  have  no  very 
close  affinities. 
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1S90.  MES0G0NISTIC8  CHJETODON  (Baird). 
(Black-banded  SiwnsH.) 

Head  3;  depth  I};  eye  large,  3  in  head.  D.  X.  10;  A.  Ill,  12;  scales 
4-28-10.  Body  suborbicular,  compressed.  Head  moderate,  the  profile 
nearly  concurrent  with  the  dorsal  carve.  Mouth  very  small,  the  maxil- 
lary reaching  nearly  to  the  eye.  Cheeks  with  3  or  4  rows  of  scales.  Fins 
rather  large ;  dorsal  fin  high  in  front,  the  middle  portion  depressed.  Gill 
rakers  short,  x  -f  10  or  11.  Pectoral  H  in  head ;  fourth  dorsal  spine  2  to 
2\.  Lateral  line  continuous.  Coloration  clouded  straw  color,  the  sides 
with  6  to  8  conspicuous  but  rather  irregular  black  vertical  bars,  the  first 
through  the  eye,  the  second  in  front  of  pectorals,  interrupted  on  the  oper- 
culum, the  third  at  the  front  of  the  dorsal  covering  the  membrane  of  the 
first  3  spines  and  forming  a  medial  black  stripe  on  each  ventral  fin,  the 
fourth  at  front  of  soft  dorsal,  the  fifth  opposite  its  last  ray,  the  last  at 
the  base  of  the  caudal ;  black  opercular  spot,  with  a  crescent-shaped  paler 
center ;  fins  mottled.  Length  4  inches.  New  Jersey  to  Maryland,  in 
sluggish  streams.  A  very  handsome  little  fish ;  locally  abundant,  but  very 
narrow  in  its  range.  (Chatodon,  a  genus  of  marine  fishes,  with  similar 
cross  bands. ) 

/\>iN<j/i»  chtrto<ltm%  Baird,  Ninth  Smithson.  Report,  1854,  324,  Cedar  Swamp  Creek,  New  Jer- 
sey; (Coll.  Baird.)    GrNTifER,  Cat.,  I,  263,  1850. 
MeiogimUthu  cJuctodoit,  JoaDAN  A  Gilbert,  Synopsis,  471,  1883;  Bollmah,  /.  c,  565. 
Apomotis  chtetodon,  Boulenqer,  Cat.,  I,  19. 


458.  APOMOTIS,  Kafinesque. 

Aptmu*i*y  Rafinrbque,  Journal  de  Physique,  etc.,  Paris,  420,  1819,  {ryaneUwt). 
Telipomi$t  RAttNEgQi'E,  Ichth.  Ohiensis,  27,  1820,  (eyaaeDas). 
llryit**%  Cuvier  A  Valexciemnes,  Hist.  Nat.  Poiss.,  yii,  461, 1831,  (punetatus). 
Calliwnu,  Girarp,  t\  S.  Mex.  Bound.  Surv.,  Ichth.,  5, 1859,  (not  of  RAriNESQUK). 

This  genus  is  very  close  to  Lepomis,  from  which  it  differs  only  in  the 
development  of  the  supplementary  maxillary  bone,  which  becomes  rudi- 
mentary or  wanting  in  the  adult  of  LepomU.  The  mouth  is  largest  in  the 
species  in  which  this  bone  is  best  developed.  Lower  pharyngeals  narrow, 
with  acute  teeth;  gill  rakers  well  developed,  long  and  stiff;  pectoral 
bluntish,  shorter  than  head ;  scales  moderate,  43  to  50.  Species  widely  dis- 
tributed in  American  waters,  similar  in  habit  to  the  species  of  Ltpomis. 
(u,  without;  nCtfiOy  opercle;  ©it,  ear.) 

a.  Body  oblong,  the  depth  21/,  to  2%  in  length;  dorsal  with  a  more  or  less  distinct  black  spot 
at  base  of  laitt  soft  ray*;  opercular  spot  margined  with  bright  colors,  tho  black  confined 
to  bony  part;  scales  45  to  55;  supplemental  maxillary  well  developed. 

CYAXELLC8,  1391. 

aa.  Body  short  and  deep,  the  depth  about  2  in  length. 

h.  Scales  40  to  4C;  opercular  spot  as  large  as  eye,  margined  above  and  Itelow. 
e.  Eye  4}<£  to  5  in  head;  body  not  covered  with  brown  spots. 

</.  Color  dusky  olive,  with  some  red  and  bluish,  a  faint  spot  at  base  of  last  dorsal 
rays.  ischyrus,  1392. 

dd.  Color  plain  olive;  no  spots  on  the  fins.  TCmkX>\$&. 


II 

s 


Head  3 ;  depth  2|.  D.  X,  11 ;  A.  Ill,  9 ;  eealoe eoncUM 
10  to  48  pons;  8  row*  on  cheek.  Body  oblong,  tmMhm «J 
abort  and  daop  with  age;  moderately  eompreeeod~  Ho* 
Jofiting  snoot,  lloatb  rather  Urgo»  tho  maxillary  Wmi 
■mall  supplemental  bono,  reaching  nearly  to  snsdsli 
Jaw  projecting.  Doraal  spinas  quite  low,  the  bigfcee*  en 
snoot,  3  to  4  in  bead  in  the  ad  nit,  longer  in  the  yonng. 
small,  lest  than  eye,  broadly  margined  with  bronaa,  thm 
the  bony  part.  Gill  rakere  moderate,  x  + 13.  Pectoral 
ing  anal,  H  in  bead;  veatrale  not  reaching  vent.  C« 
prevailing  shade  green  with  a  strong  brassy  Ineter  ooj  nick 
nearly  yellow  below  ;  each  scale  nsnally  with  a  sky -bleu 
lees  of  gilt  edging,  giving  an  appearance  of  pale  later*) 
these  marks,  dnsky  or  obscure  vertical  ban  are  oftem 
sides  are  sprinkled  with  dark  dote;  vertical  fine 
green,  the  anal  usually  edged  in  front  with  pale  oi 
spiruous  black  spot  on  posterior  base  of  dorsal  and  emaJ. 
lete ;  iris  red ;  cheeks  with  narrow  bine  stripes,  Leagjtl 
variable.  Great  Lake  region  to  Mexico;  Ttry  stmndnejt 
westward  to  the  Kio  Grande;  as  sending  small  brook* :  i 
the  Alleghanies.    («uii-rr*t  blue.) 

Ltftmu  rprnmrttm;  EArlSRMjl  ■,  Jw«m.  4*  ffry*^— .  HIS,  4JB«  Oluo  RftW 
8yno|«ta,  474,  1*83;   Bollh&i.  I.  c.  SSf .  Kutinai  Kdmu,  B* 
xu,  1*»Z(1*»4i.  HI 
Irtktlu  mflmwft,  lUn«i«j<  t,  Ichlli  ttMrart*.  V,  lqa\  Oeie  WUwt. 
ffrwifii  luarWaa,  Baibi*  A  Oirarh.  I*rur  Ar.  Kftl.  Srt  flllfe..  ISU.  SSI,  OtSl 

(Coll.  r«|4.  G«..  B  Mrt'trlUa  . 
(UNm  4-]****;  Gift  t  ah.  IW.  Ar.  *•!.  Set  rfcllft..  SBS,  1SJT.  Me  ■!■ 
(ybm  /mmw,  <Ji »*■!.,  rW.  Ar.  Sal.  Sri.  Pklte.,  S*\  ISfT,  Al 
f Wfarm  Mimy*.  OiiABf.,  |>r,«   A. .  SUL  tfrl.  l"biU.,  OJB,  1*7.  It  to 
i»«fMu,*rtii4ii*.l'M    A'.  Nat  Sri   Phil*..  »«L  IsST.  Tei 
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1S99.  AP0M0TI8  I8CHTBUS  (Jordan  A  Nelson). 

Head  2} ;  depth  2£ ;  eye  4i  in  head,  smaller  than  opercular  spot.  D.  IX 
or  X,  12 ;  A.  Ill,  9  or  10.  Scales  5-46-14, 6  rows  on  oheek.  Form  of  Lepomis 
pallid uh.  Body  robust,  rather  elevated;  mouth  wide,  the  maxillaries 
reaching  middle  of  orbit ;  supplemental  maxillary  bone  well  developed. 
Palatine  teeth  present.  Occiput  prominent;  top  of  head  flat  and  short, 
forming  an  angle  with  the  descending  profile.  Fins  high ;  dorsal  spines 
rather  low  and  strong,  the  longest  equal  to  distance  from  tip  of  snout  to 
middle  of  orbit;  opercular  flap  large,  entirely  surrounded  by  a  broad 
pale  edge.  Gill  rakers  long.  Color  in  spirits  dusky  olive,  mottled  with 
orange  and  .blue  ;  cheeks  with  broad,  faint  blue  bands;  a  dusky  spot  on 
dorsal  and  anal  behind ;  belly  and  lower  fins  coppery  yellow  ;  lower  jaw 
and  lower  parts  of  head  leaden  blue.  Length  7  inches.  Upper  Missis- 
sippi Valley  ;  rare,  known  only  from  western  Illinois,     (loxvpoc,  robust.) 

!*piopomu$  ucAsrv*,  Jordan  &  Nruwn,  Ball.  U.  S.  Nat.  Mus.,  x,  25,  1877,  Illinois  River; 

(Coll.  S.  A.  Forbes). 
Lepomis  McAynu,  Jordan  A  Gilbert,  Synopsis,  474,  1883;  Bollman,  f.  c,  60. 

189S.  APOMOT18  PHENAX  (Cope  St  Jordan). 

Head  2\  (3  without  flap);  depth  2^ ;  eye  small,  5 ;  snout  4f .  D.  X,  10 ; 
A.  Ill,  9;  scales  7-44-12,  7  rows  on  cheek.  Form  of  Lepomis  pallidas. 
Body  rather  short  and  deep ;  snout  short,  projecting,  forming  an  angle 
over  the  eye.  Mouth  moderate,  the  lower  jaw  slightly  the  longer,  the 
maxillary  reaching  pupil ;  the  supplemental  bone  strong ;  operoular  spot 
larger  than  eye.  Gill  rakers  very  long.  Dorsal  spines  short  and  strong, 
the  longest  as  long  as  from  snout  to  middle  of  eye;  pectorals  long ;  soft 
dorsal  high ;  anal  higher.  Color  in  spirits  nearly  plain  olive  green ;  no 
black  spot  on  dorsal  or  anal.  Length  6  inches.  Beesley  Point,  New  Jer- 
sey ;  only  two  specimens  known  (in  Coll.  Ac.  Nat.  Soi.  Phila).  These 
specimens  are  referred  by  Bollman  to  Apomotis  isehyrus,  on  the  supposi- 
tion of  error  in  locality.  We  have  recently  been  permitted*  to  examine 
the  types  of  A.  phenax.  It  seems  to  differ  from  A.  ischyrus  in  the  some- 
what smaller  eye,  the  smaller  and  less  bony  opercular  flap,  and  in  the 
coloration.  Both  ischyrus  and  phenax  are  well  separated  from  eyanellus, 
but  both  are  near  punctatus,  and  more  material  is  needed  to  fix  the  status 
of  each.  (<pevd$,  deceptive,  having  the  maxillary  of  Apomotis  cyanellns 
and  the  form  of  Lepomis  pallidum. ) 

Apomotis  phenax,  Copk  A  Jordan,  Bull.  U.  S.  Nat  Mus.,  x,  26,  1877,  Beesley  Point,  New 

Jersey ;  locality  possibly  erroneous. 
Lepomia phemax,  Jordan  A*  Gilbert,  8y  nopal*,  474,  1883. 

18*4.  APOMOTIS  PUNCTATUS  (Curler  A  Valenciennes). 

Head  3;  depth  11;  eye  large,  3i  to  4  in  head.  D.  X,  11;  A.  Ill,  10; 
scales  6-40  to  45-13;  pores  38  to  40 ;  7  rows  on  cheek.  Body  deep,  com- 
pressed, the  profile  steep;  an  angle  above  the  eye.    Mouth  moderate; 

*  Through  the  kindness  of  Dr.  Edward  J.  Nolan  of  the  Philadelphia  Academy. 
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Lepomi*  *ymmetricu*,  Forbes,  in  Jordan  A  Gilbert,  Synopsis,  473,  1883,  Illinois  River,  (Coll. 

Forbes);  Bollman,  I.  c,  671;  Bvkbmann  A  Kkxdall,  Bull.  U.  S.  Fish  Comm.,  xu,  1892 

(1894),  111,  pi.  xxxii,  fig.  2. 
Apomoti*  fymmrtricus,  Boulrxgrr,  Cat.,  1,  21, 

459.  LEPOMIS,  Rafinesque. 
(SUNFI8HB8.) 

Ltpotiris,  RAfiNKSQiTS,  Jonrn.  do  Physique,  402,  1819,  (auritut). 

PbmotiA,  Raiimbsqi:k,  Journ.  de  Physique,  402,  1819,  (aurituM);  tho  name  transferred  by  Cuvibr 

to  the  group  of  which  vulgari*(—  gibbonts)  is  type. 
Ickikeli*,  RAFiNEsguK,  Ichth.  Ohiensis,  27,  1820,  (aurittu);  Holbrook,  Ichth.  8.  Carolina,  1,  12, 

1860. 
HelMperca,  Jordan,  Ann.  Lye.  Nat.  Hist  N.  T.,  1876.  (1877),  335,  (paHidu$). 
Ericheta,  Jordan,  in  Klippart's  Kept  Fish.  Comm.  Ohio,  1876  (1877),  48,  slip  for  Helioperca, 

uncorrected  in  proof,  (pallidus). 
Xenotu,  Jordan,  Proc.  Ac.  Nat.  Sri.  Phlla.,  1877,  76,  f/aflox). 
LepiopomuM,  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  1877,  316,  (emendation  of  Lepomu). 

Body  oblong  or  ovate,  more  or  less  compressed,  the  back  in  the  adult 
somewhat  elevated.  Month  moderate  or  small,  the  jaws  about  equal; 
maxillary  narrow,  the  supplemental  bone  reduced  to  a  mere-  rudiment  or 
altogether  wanting.  Teeth  on  vomer,  and  usually  on  palatines ;  none  on 
tongue  or  pterygoids ;  lower  pharyngeals  narrow,  the  teeth  spherical  or 
paved,  all  or  nearly  all  sharp,  few  or  none  of  them  conical.  Gill  rakers 
mostly  short ;  preopercnlum  entire ;  operculum  ending  behind  in  a  con- 
vex flap,  black  in  color,  which  in  some  species  becomes  greatly  developed 
with  age.  Branchiostegals  6.  Scales  moderate.  Dorsal  fin  continuous, 
with  10  spines ;  anal  with  3  spines;  caudal  fin  emarginate;  pectorals 
long  or  short ;  vertebra?  usually  13  +  16  or  17  =  29  or  30.  Coloration 
brilliant,  but  evanescent.  A  large  genus,  one  of  the  most  difficult  in 
our  fish  fauna  in  which  to  distinguish  species.  The  form  of  body,  devel- 
opment of  ear  flap,  and  height  of  spines  vary  with  age  and  condition, 
while  the  general  appearance  and  the  numbers  of  fin  rays  and  scales  are 
essentially  the  same  in  all.  Several  attempts  have  been  made  to  subdi- 
vide the  group,*  but  the  characters  used,  drawn  from  the  pharyngeals, 
gill  rakers,  palatine  teeth,  and  pectoral  fins  are  themselves  subject  to 
variation,  changing  or  disappearing  by  degrees  without  marked  gaps. 
The  following  analytical  key,  based  largely  on  work  of  McKay,  Bollman, 
and  Bonlenger,  will  generally  serve  to  identify  adult  examples ;  only  by 
careful  comparison,  aided  by  long  experience,  can  young  individuals  be 
distinguished.  As  to  the  difficulty  of  defining  the  genera  of  sunfishes, 
McKay  has  the  following  pertinent  remarks:  "This  genus  {Lepomis) 
as  understood  by  me,  includes  Apomotis,  Xcnotis,  Bryttua,  Helioperca, 
Xystroplites,  and  JCupomotis  of  authors.  Apomotia  has  been  separated 
from  Lepomis  on  account  of  the  large  size  of  the  supplemental  max- 
illary.   On  careful  comparison  this  is  found  to  be  scarcely  larger  than 


*  Dr.  Bonlenger  divides  Jjepomi*  and  Eupnmoti*  as  here  understood  into  genera,  thus  defined  : 

o.  Supplemental  maxillary  absent  or  reduced  to  a  slight  rudiment;  pectoral  fin  obtuse. 

Lepomis. 

Supplemental  maxillary  absent;  pectoral  fin  acutely  pointed.  Eupomotis. 
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Subgenus  LEPOMIS. 

1S96.  LEPOMIS  AURITU8  (Llnnisus). 

(Yellow  Bcllt  ;  Redbkrast  Bsjeam.) 

Head  (without  flap)  2|  to  3 ;  depth  2  to  2\ ;  eye  4  to  4$  in  head.  D.  X, 
11  or  12;  A.  Ill,  8  to  10;  scales  6-43  to  48-15,  40  to  45  pores;  7  rows  of 
scales  on  cheek ;  scales  on  breast  very  small.  Body  elongate,  not  much 
elevated.  Snout  moderately  prominent.  Month  rather  large,  oblique, 
the  maxillary  reaching  past  front  of  eye.  Palatine  teeth  few,  rather 
large.  Gill  rakers  quite  short,  x  -f-8  or  9,  not  much  longer  than  in  Lepo- 
mti  megalotU,  but  stiff  and  rough,  set  wide  apart,  diminishing  in  size 
from  the  angle  forward.  Opercular  flap  very  long  (longer  in  the  adult 
than  on  any  other  of  the  sunfishes  except  Lepomis  inegalotis),  narrow, 
usually  not  wider  than  the  eye;  in  the  young  the  flap  is  variously 
shorter,  but  always  narrow ;  lower  margin  of  flap  usually  pale.  Dorsal 
spines  rather  low,  the  longest  3  in  head;  pectoral  li  to  1±  in  head. 
Color  olive;  belly  largely  orange  red;  scales  on  the  sides  with  reddish 
spots  on  a  bluish  ground ;  vertical  fins  chiefly  orange  or  yellowish ;  head 
usually  with  bluish  stripes,  especially  in  front  of  eye,  most  distinct 
in  adult ;  fins  becoming  dusky  in  spirits ;  no  dusky  blotch  on  last  rays  of 
dorsal  and  anal.  Length  8  inches.  Maine  to  Louisiana;  abundant  in 
all  streams  east  of  the  Alleghanies ;  the  typical  form  above  described 
ohiefly  northward,    (aurittu,  eared.) 

Labnu  aw***,  Linnaeus,  Syst  Nat.,  Ed.  x,  1768,  283,  Philadelphia. 

Bryttus  unicolor,  Cuvier  A  Valbnciknnbs,  Hist.  Nat.  Poiss.,  vn,  464, 1831,  Philadelphia  and 
Charleston. 

Pbmotu*  rmbricaudo,  Storkr,  Jour.  Botton  Soc.  Nat.  HIM.,  1842,  177,  Concord,  New  Hamp- 
shire.    (Coll.  B.  S.  Hoar.) 

Leporxit  ophthalmic**.  Oops,  Jour.  Ac.  Nat.  Set.  Phila.,  1868,  233,  Roanoke  River,  Virginia. 

Lepomu  aurihu,  elong<ttu»  and  myrfaealM,  Jordan  A  Gilbert,  Synopsis,  476  and  477,  1883. 

Ltpovm  aurihu,  Bollman,  I.  c,  573;  Boulsmoer,  Oat.,  I,  24. 

Represented  southward,  from  Virginia  to  Louisiana  by 

1896a.  LEPOMIS  AUR1TUS  SOUS  (Curler  A  Valenciennes). 

Scales  on  cheeks  larger,  in  5  or  6  rows ;  scales  on  breast  large.  A 
dusky  blotch  on  last  rays  of  dorsal.  Very  abundant  in  coastwise 
streams,  passing  into  the  typical  form  northward,    (wlis,  of  the  sun.) 

Pomotie  adit,  Cuvibk  A  VALXNCiKJfWBS,  Hist  Nat  Poiss.(  vu,  468, 1831,  Lake  Pontchartrain, 

Louisiana ;  in  part. 
PomotU  elongate  Holbbook,  Jonr.  Ac  Nat  8ci.  Phila.,  1856,  47,  pi.  6,  fig.  I,  St.  Johns  River, 

Florida. 
Lepomis mysfocafts,*  Cora,  Proc.  Amor.  Philos.  Soc.,  1877,  66,  Rast  Florida. 

•Lepomis mqptacalit  {Cope):  Head  3%  depth  2.  Eye  large,  3%  in  head.  D.  X,  12;  A.  Ill,  12; 
scales  7-61-16.  Body  deep,  compressed.  Dorsal  spines  robust  little  shorter  than  the  soft  rays; 
paired  fins  long;  maxillary  extending  somewhat  beyond  front  of  orbit;  4  rows  of  scales  on 
cheeks;  opercular  spot  short,  without  border.  Gill  rakers  slender.  Dusky,  sides  silvery,  with 
irregular,  short,  dark,  vertical  bars;  a  pals  band  from  month  across  preopercle,  a  dark  line 
below  this,  then  a  silvery  band;  lower  parts  and  most  of  vertical  fins  yellow.    last  Florida.— 
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its  development  subject  to  great  variation.  Color,  brilliant  bine  and 
orange ;  the  back  chiefly  bine ;  the  belly  entirely  orange,  the  orange  on 
the  sides  in  spots,  the  bine  in  wavy,  vertical  streaks  ;  lips  bine ;  cheeks 
orange,  with  bright  bine  stripes ;  bine  stripes  before  eye ;  iris  red ;  soft 
parts  of  vertical  fins  with  the  rays  blue  and  the  membranes  orange ;  ven- 
trals  dusky.  Length  8  inches.  Michigan  to  Minnesota,  South  Carolina, 
and  southwest  to  the  Rio  Grande;  very  abundant  in  most  streams, 
especially  in  clear  brooks.  One  of  our  most  brightly  colored  fishes. 
Extremely  variable ;  the  young  are  often  elliptical  in  form,  and  the  size 
at  which  the  characteristic  ear  flap  is  developed  varies  greatly  with  dif- 
ferent individuals.  We  have  thus  far  failed  to  distinguish  any  tangible 
varieties.  Some  southern  specimens  have  the  ear  flap  longer  (fallax); 
some  northern  ones  have  the  scales  rather  larger  (itwcriptus),  or  the  margin 
of  the  ear  flap  broader  than  nsual  (peltastes),  or  wanting  altogether 
(lythrochloris) ;  others  (aureolus)  are  bright  golden  with  the  flap  short; 
some  southern  specimens  (breviceps)  have  a  dusky  spot  on  the  last  rays  of 
dorsal ;  still  others  (marginatus)  have  the  ear  flap  bordered  with  green. 
These  characters  gradually  disappear  on  examination  of  a  large  series. 
(ji£ya$,  great ;  ot>f ,  ear. ) 

Iehthelit  megaloti*,  lUriNKSQUE,  Ichth.  Oh.,  29,  1820,  Ohio  River. 

Pomotu  uiiida,  Kirtland,  Boat.  Journ.  Nat.  Hist.,  472,  1842,  Ohio. 

Pomotu  brericep*,  Baird  &  Girard,  Proc.  Ac.  Nat  8c i.  Phila.,  1863,  308,  Otter  Creek,  Arkan- 
sas.   (Coll.  Ciipt.  Geo.  B.  McClellan.) 

Pomoii*  falla*,  Baird  6  Girard,  Proc.  Ac.  Nat  Sri.  Phila.,  1854,  24,  Elm  Creek,  Texaa. 
(Coll.  John  II.  Clark.) 

Pomotit  cvurexifmn*,  Baird  &  Girard,  Proc.  Ac.  Nat  Sci.  Phila.,  1854,  24,  Rio  Cibolo,  Texaa. 
(Coll.  Clark.) 

Pomotis  ntfiutu*,  Baird  &  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  24,  Rio  Cibolo  and  Salado 
Creek,  Texaa.    (Coll.  Clark.) 

Pomotu  Mngubu>te*hu,  Aoaksiz,  Amer.  Jour.  Sci.  and  Arts,  1864,  302,  Huntaville,  Alabama. 

Pbmoli*  irwriptuA,  Aoassiz,  Amer.  Jour.  Sci.  and  Arts,  1864,  302,  Huntaville,  Alabama. 

Pomoti*  bombifron**  Aqabsiz,  Amer.  Jour.  Sci.  and  Arts,  1864,  303,  Huntaville,  Alabama. 

Pomoti*  mar<finatug,  Holbrook,f  Jour.  Ac.  Nat.  Sci.  Phila.,  1866,49,  St.  Johns  River,  Florida. 

Pomotis  popeii,  Girard,  Pacific  R.  R.  Survey,  x,  26,  1868,  headwaters  of  Colorado  River, 
Texas.     (Coll.  Capt.  Pope.) 

I^pomit  peltate*.  Cops,  Proc.  Amer.  Phil.  80c.,  1870,  463,  Huron  River,  Michigan.  (Coll. 
Prof.  A.  Winchell.) 

Xtnotit  lytkrochlorit,  Jordan,  Ann.  N.  Y.  Lye.  Nat.  Hist,  376, 1877,  Wabaah  River. 

Xemotu  attreolu*,  Jordan,  Anu.  N.  Y.  Lye.  Nat.  Ilist,  376, 1877,  Wabaah  River. 

Lepomit  megaloti*,  Jordan  &  Gilbert,  Synopsis,  477, 1883;  Boulxnger,  Oat,  1,  26. 


*  UpomU  bombtfrvtu  (Agassiz):  Head  2%;  depth  2%.  D.  X,  — ;  A.  Ill,  — ;  scales  6-?-ll. 
Body  rather  short  and  deep,  with  the  profile  very  steep  and  the  back  very  much  arched,  the 
greatest  depth  of  the  body  beiug  over  the  opercles;  opercular  flap  very  small,  unmargined. 
Eye  largo  ;  a  slight  angle  in  front  of  the  eye.  Gill  rakers  unknown.  Mouth  moderate,  placed 
very  low;  the  premaxillaries  entirely  below  the  eye;  maxillary  extending  back  to  the  middle  of 
the  pupil.  Donal  spines  moderate,  the  last  ones  somewhat  shortened.  Anal  fin  large,  pectorals 
and  ventrals  reaching  anul.  Scales  of  cheek  in  6  rows.  Light  brown;  fins  pale,  unspotted. 
Scales  of  belly  and  sides  dotted  with  golden  orange.  Length  4  inches.  Tennessee  River;  this 
account  taken  from  the  original  description  and  from  a  tracing  of  a  drawing  received  from 
Richard  Bliss.— Agamiz. 

f  Upomie  ,ntiryimatna  (Hoi brook):  Head  3;  depth  2.  D.  IX  or  X,  12;  A.  Ill,  10.  Body  short 
and  deep;  snout  shorter  than  diameter  of  eye;  maxillary  reaching  orbit;  paired  fins  rather 
long.  Color  dark  olive  with  darker  vertical  bars;  head  and  body  with  numerous  bluish-green 
•pots;  opercular  flap  bordered  with  green.    St.  Johns  Kiver,  Florida. —Holbrook. 


■  mi.  Lzraxui  iinMiiim,  o*^ 

Head  (without  tlnjn  :(j :  depth  3t :  ryr'H  in  h*l«ill»»1  *a*  «■» 
I  lie  nearly  Hat  inn-nirbiml  »pa<-e.  D.  X.  11:  A.  III.  V :  ■»!■  tx.:i 
IS.  li  rusrn  mi  cheek,  r'urm  oval.  Ikoraal  and  vea Inl  oalllM*  H  W*u 
convex.  ].<>urr  lip  more  prominent,  maxillary  boor  iwkin^  iawi 
line  of  urbil,  lower   pharyngeal  a  uiimw,  with  cuoiraJ    tavth  .   (iL   r*4- 

teeth.  IWlorul*  mil  timer  it  ml :  vmlnli  lunlj  rwkiaj  uik  nua 
lie-  of  soft  iluraiil  ami  anal  of  the  umr  length,  anil  felling  Iw  ■*_ r»  W  fca 
nf  caudal  I'nudiil  Mot  riled  al  tniiMle.  the  lot™  bcteUri  at  law  (V—  W 
il.-r-  llpermlai  ilnji  lather  long.  Color  ulivareuoa.  yrlluawk  i*m 
blur  hainl  fiDK.ini;  tli<-  pieorlnial  iMinn  almvc,  and  aootbvr  fvlWa  vt  U 
prniiiiiillary  Iwirder  am)  |4uiui;  alimjc  tl»  inferior  border  of  iW  -r^- 
Mo«  tin*  another  blue  line  rroaae*  Ihe  cheek.  IHbvi  bl—  Wa*  *•• 
Iveli  ulMH-ur.il  !•>■  (he  alcohol ;  rlap  plain  black.     LcBfc-lh  of  I J  a*  4,   wai 

Monterey,  Nu.  % i.  1 n.       the  moat   anntbern  of  lb*  p*ap  •*  "*-»« 

IwIouk".  ami.  the  lira!   knuwii    fmin   Meiiean   »»Un.      iC'ifa.  I         «*•  — 


i-.j-it      UiiftbiiixbH     Kaaeuta. -•»>*. 
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1402.  LEPOMIS  HACHOCHIRUS,  Baflneaqu*. 

Head  3;  depth  21;  eye  3f  to  4  in  head.  D.  X,  12;  A.  111,10;  scales 
about  6-42-15,  about  7  rows  on  cheek.  Body  rather  elongate,  the  head 
somewhat  acute.  Pectoral  fins  pointed,  as  long  as  head,  reaching  beyond 
ventrals  to  anal.  Gill  rakers  rather  long  and  slender,  strongly  toothed, 
x  + 11.  Longest  dorsal  spine  about  half  head.  Supplemental  bone  minute. 
Bright  steel  blue,  with  many  bronze  orange  spots,  which  cover  nearly  the 
whole  surface,  so  arranged  that  the  ground  color  forms  a  series  of  vertical 
chain-like  bars,  very  conspicuous  in  life;  vertical  fins  mottled  with  bronze 
and  usually  more  or  less  edged  with  pale  orange;  sometimes  a  faint  black 
dorsal  spot ;  no  distinct  blue  stripes  on  cheek,  but  the  sides  of  the  head 
shaded  with  purplish.  Opercular  flap  small,  black,  margined  with  pale. 
Length  5  inches.  Ohio  Valley  and  southwestward  to  Arkansas  and  Ken- 
tucky ;  rare;  a  small,  handsome  species.    (/MKpoc,  large;  jrZp,  hand.) 

Lepomu  maerochira,  Rafinksquk,  Journ.  de  Physique,  420, 1819,  Ohio  River ;  Licking  River; 

Jordan  A  Gilbert,  Synopsis,  475, 1883;  Bollman,  I.  c,  572. 
Ltpomotu  nepkelmt,  Cope,  Journ.  Amer.  Philot.  Soo.,  1868,  222,  Kiskiminitas  River,  western 

Pennsylvania. 
Ettpomolu  mocrocAtnu,  Boulenqeb,  Oat.,  I,  30. 

1408.  LEPOMIS  PALLID U8  (Mitchill). 
(Bldi-oill  ;  Blui  Brkam  ;  Blub  8tnmsH ;  Coppeb-nosbd  Bream  ;  Dolulbdee.) 

Head  3  (2f  to  3J);  depth  2  (1}  to  2*);  eye  3*  to  4  in  head.  D.  X,  11  or 
12 ;  A.  Ill,  10  to  12 ;  scales  7-43  to  52- 16,  40  to  50  pores,  5  rows  of  scales 
on  cheek.  Body  comparatively  short  and  deep,  compressed ;  the  young 
slender,  the  adult  nearly  orbicular.  Caudal  pedunole  rather  slender. 
Head  not  large,  the  projecting  snout  usually  forming  an  angle  above  eye. 
Mouth  quite  small,  oblique,  the  jaws  about  equal,  the  maxillary  barely 
reaching  the  front  of  the  eye.  Opercular  flap  very  short  in  the  young; 
in  the  adult  rather  long  and  wide,  without  pale  edge.  Gill  rakers  moder- 
ately long,  nearly  terete,  bent  slightly  downward,  about  x  + 11  to  13. 
Dorsal  spines  strong  and  high,  the  longest  about  half  head,  usually  longer 
than  snout  and  eye ;  ventral  fins  reaching  anal ;  pectorals  very  long,  usu- 
ally longer  than  head,  reaching  past  base  of  anal  spines.  Olive  green ; 
adults  dark ;  young  more  or  less  silvery,  with  a  purple  luster  in  life ;  sides 
with  undulating,  often  chain-like,  transverse  greenish  bars,  which  become 
obsolete  in  the  adult ;  no  blue  stripes  on  cheeks ;  a  diffuse  black  blotch  at 
base  of  posterior  rays  of  dorsal  and  anal,  often  obscure  in  young ;  no  red 
on  fins;  very  old  specimens  often  with  the  belly  coppery  red.  Length  12 
inches.  Great  Lakes  to  Florida  and  the  Rio  Grande ;  very  abundant ;  one 
of  our  most  widely  distributed  and  variable  species ;  found  in  all  quiet 
streams  throughout  its  range,  and  often  brought  into  the  markets;  a  good 
pan-fish,     (pallidus,  pale.) 

Labnut  pallid**,  Mi  to  hill,  Trans.  Lit.  &  Phil.  Soc.,  N.  T.,  1815,  407,  New  York;  misprinted 

pallathu, 
LtpomU  appendix,  Mitch  ill,  Amer.  Month.  Mag.,  1818,  247,  New  York. 
PtomotU  imdrntr,  Cuyieb  &  Valenciennes,  Hist.  Nat.  Poiss.,  vn,  466,  1831,  New  Orleans. 
PbmotU  gibbomu,  Cuyibb  A  Valenciennes,  Hist.  Nat.  Poiss.,  vu,  467,  1831,  Charleston. 


^ 


ll«l.  LKP01M  UnMI»ll%OtM 

Hea<l<  without  t!»p  i  :»i:  <lenthX|:  i-j-r  3t  in  brad  witbnurt  <*•>  — 
the  urarly  Hat  int*r»rliltal  r|>»-«.  D.  X.  11;  A.  III.  9:  ■«!■  a-X 
].-.,('  riiHni>ii  elwvk.  Komi  oval.  l>onal  an. I  '(DIhImUimhW. 
fiiiucj.  lji»ft  lip  mure  prominent,  maxillary  \roar  tr«ikii(  u 
line  of  orbit,  lower   pliaryiiireala  narro*,  mill  cocieaJ   lwtli  .   ,•>_ 

t««'tb.  IWtr.ru In  mil  deapribnl:  venlrala  barely  rrarbia*  •»•.:  »i 
lie-  nf  B-ifl  iloraal  ami  mini  i.f  [he  ume  length,  and  failing  Cm  i>»n  a 
of  raudal.  fi.ii.L.l  liotrbrd  .1  mMdk.  the  lob**  beveled  at  IW  fn. 
a-T-  it^rrulm  Hap  ralhrr  lone.  Color  olivarwn*.  j»]U,--h  w. 
Mm-  band  itiwIliK  thr  pteorl.il  a  I  bone  above,  end  uoibrr  foil*-  i 
prrniaKillary  liorgVr  mill  |i>miU|!  along  t tie  inferior  border  of  !W  • 
below  tin*  aiiollu-r  l.lu.-  lirir  rniHH  the  cbeek.  other  bine  bus* 
l«'ii  oWtirrtlhy  thralrulio];  Dap  plain  black.  Lrnnth  nf  ii  a*  4.  J 
Montr  rev.  Sn.to  Lmu.  The  niuat  aorjihem  of  Ibe  (mf-  **  •■' 
IitIoukh,  antl.  tbe   lirat    kuonn   from   Mnitan   water*.      tC*f*.  .         . 

Lt-«»U,j..^«.*..  .'■  i..  If..-,  i...   Il.il.a  *.«.,1iie4(1>#4i,1*a>M*a«rrrT   »—• 
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1402.  LEPOMIS  MACBOCHIBLK,  Rafintaqur. 

Head  3;  depth  2*;  eye  3*  to  4  in  head.  D.  X,  12;  A.  HI,  10;  scales 
about  6-12-15,  about  7  rows  on  cheek.  Body  rather  elongate,  the  head 
somewhat  acute.  Pectoral  fins  pointed,  as  long  as  head,  reaching  beyond 
ventrals  to  anal.  Gill  rakers  rather  long  and  slender,  strongly  toothed. 
x  +  11.  Longest  dorsal  spine  about  half  head.  Supplemental  bone  minute. 
Bright  steel  blue,  with  many  bronze  orange  spots,  which  cover  nearly  the 
whole  surface,  so  arranged  that  the  ground  color  forms  a  series  of  vertical 
chain-like  bars,  very  conspicuous  in  life;  vertical  fins  mottled  with  bronze 
and  usually  more  or  less  edged  with  pale  orange;  sometimes  a  faint  black 
dorsal  spot ;  no  distinct  blue  stripes  on  cheek,  but  the  sides  of  the  head 
shaded  with  purplish.  Opercular  flap  small,  black,  margined  with  pale. 
Length  5  inches.  Ohio  Valley  and  south  west  ward  to  Arkansas  and  Ken- 
tacky  :  rare;  a  small,  handsome  species.     (fdaKpi*,  large;  jf*>.  hand.) 

Ltp-mi*  macro<-Air>i,  B-triNEfejrr,  Journ.  de  Physique,  420, 1819,  Ohio  River  :  Licking  River: 

J-  ftM*  A  Gilbert,  87-nojnus,  47. ri,  18KI;  Rollmam,  1.  «.,  .r>72. 
L*j»-«  '.«  »rT>fc'/«*,  Cope,  Juurn.  Amer.  Philos.  Sue.,  16»**.  221.  Kiskiminitas  River,  western 

Pennsylvania. 
£»P  n,iOt  MocrvcAtnu,  Bori.BXGCB.  Cat.,  I,  30. 

140S.  LEPOMIS  PiLUMS  ■  Mi**  ill. 

Bite-gill  :  Blci  Bexah  :  Bli  k  SrxruM  :  Curpnt-wnaw-  Ite&A*  .  Imuoitt.) 

Head  3  (2\  to  3*):  depth  2  (1*  to  2*  i:  eye  JW  t*  4  in  bead.    I*.  X.  11  or 
12 :  A.  Ill,  10  to  12:  scales  7-43  to  52-lfi.  4(-  ro  m)  pore*.  ?  2t»w>  t.f  *caje* 
on  cheek.     Body  comparatively  short  and  our  p.  rompresfied  :  ill*  route 
slender,  the  adult   nearly  orbicular,     t  andal  pednxicie  raiL*r  t^tmdti. 
Head  not  large,  the  projecting  tnoci  u*nal!y  fonnite  n  '*z  z\  i**..vf  eye. 
Mouth  quite  small,  oblique,  the  jaws  about  e»jc*I.  ihr  ila  miliary  lianOy 
reaching  the  front  of  the  eye.     Opercular  dap  vt:v  »L"n  in  ib*  young? 
in  the  adult  rather  long  and  wide,  without  pale  ed^e.     ivlll  rakers  niuaes- 
ately  lung,  nearly  terete,  bent  slightly  downward.  aU»at  x  — 12  14  12 
Dur&al  opines  strong  and  high,  the  longest  about  halt  head,  uaaalK  iunpt~ 
than  snout  and  eye;  ventral  fins  reaching  anal ;  pectoral*  very  lon£.  tmu- 
ally  longer  than  head,  reaching  past  ba*e  of  anal  spine*.     Olivt 
adults  dark ;  young  more  or  less  silvery,  with  a  purple  luster  it  iifcr 
with  undulating,  often  chain-like,  transverse  greenish  ban,  wj 
obsolete  in  the  adult;  no  blue  stripes  on  cheeks;  a  diffuse 
ba*e  of  posterior  rays  of  dorsal  and  anal,  often  obscure  in  y« 
on  fins;  very  old  specimens  often  with  the  belly  coppery  red     ^■aru  21 
inches.    Great  Lakes  to  Florida  and  the  Rio  Grande  :  very 
of  our  most  widely  distributed  and  variable  species:  fir— rw  r1    i;i~*- 
streams  throughout  its  range,  and  often  brought  into  tfaesMMK  *  g*v 
pan-fish.     (jmi//Wmh,  pale. ) 

Lmbnt*  pallul**,  MiTCiui.i.  Tranc.   Lit.   .V   Phil.  Sm\,  N.    Y.,  1*15. 

palh'ltut. 
Lepomi*  appmdir,  MiTCiiu.L.  Amer.  Mouth.  MAp.,  IMS,  i'47.  N« 
Pomotis  mciitor,  Cuv ikr  &  Valrxcik.n.\»>,  Hi*!.  Nat.  I'mij*.,  vii. 
Fomotii  gibbonu,  Cuvikk  &  Yai.enciknnk*,  Hint.  Nat.  Puis*.,  td, 
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cle  rather  elongate.  Snout  projecting,  forming  an  angle  Above  eye. 
Mouth  wide,  the  lower  jaw  projecting;  maxillary  reaching  just  past  front 
of  pupil.  Eye  as  long  as  opercular  flap;  flap  moderate,  broad,  with  a 
very  wide  pale  edge  below  and  behind.  Dorsal  spinet  moderate,  as  long 
as  snout  and  half  of  orbit;  pectoral  short,  reaching  tips  of  ventrals. 
Lower  pharyngeal  teeth  blunt,  almost  paved.  Light  olive,  uniform  in 
spirits ;  traces  of  dusky  mottlings  on  last  rays  of  dorsal  and  anal.  Length 
7  inches.  Georgia  to  Texas ;  not  common,  but  few  specimens  known. 
(j>allidusj  pale.) 

Jtomons  pallid**,  Agassis,  Amer.  Jour.  Sci.  Arts,  1864, •303  (name  preoccupied  in  Lepomii  by 

Lnbnispatlidmn,  Mitchill,  but  not  in  BnpomotU. 
BnfUu*  albvlu*,  Gieabd,  Proc.  Ac.  Nat.  Sci.  Phil  a.,  1867,  200,  Rio  Blanco,  Texas  ;  (Type,  421). 
Xytropltiet  gillii,  Jordan,   Bull,  x,  U.  S.   Nat.  Mus.,  24,  1877,    "Garden  Key,  Florida" 

(undoubtedly  an  error,  as  there  is  no  fresh  water  stream  or  pond  on  the  island  of  Garden 

Key). 
Lepmni*  albultu,  Jordan  A  Gilbert,  Synopsis,  481, 1883;  Bollman,  J.  c,  676. 
Lepomi*  linn,  McKay,  Proc.  U.  S.  Nat.  Mus.,  1881,  89,  (after  Pomotis  pallidum  Agassis). 

Subgenus  EUPOMOTIS. 
1406.  EUPOMOTIS  HE  BOS  (Baird  &  Girard). 

Head  2J  to  3 ;  depth  2  to  2} ;  eye  3*  to  4*;  snout  3i  to  4.  D.  X,  11 ;  A. 
Ill,  11 ;  scales  4-34  to  39-13,  4  rows  on  cheek.  Appearanoe  of  Lepomis 
pallidus.  Body  robust,  moderately  elongate,  dorsal  and  ventral  outlines 
about  equally  curved ;  head  rather  large,  the  projecting  snout  forming  a 
considerable  angle  above  the  eye.  Mouth  rather  wide,  oblique,  the 
maxillary  reaching  slightly  past  front  of  eye.  Longest  dorsal  reaching 
past  posterior  border  of  pupil ;  pectorals  reaching  beyond  middle  of  anal ; 
ventral  spine  li  to  lfr  in  distance  between  origin  of  ventrals  and  anus. 
Opercular  flap  smaller  than  eye,  smaller  than  in  E.  holbrooki,  much  as  in 
E.  gibbo8us.  Gill  rakers  short  and  not  very  stiff.  Pharyngeal  teeth 
paved ;  the  pharyngeal  teeth  not  so  blunt  as  in  E.  holbrooki  or  in  E.  gibbo- 
&us.  Life  colors  dark  greenish  above,  gradually  becoming  brassy  toward 
the  belly,  which  is  light  brassy ;  opercular  spot  greenish  black,  the  flap 
with  a  broad,  blood-red  border  in  the  male,  plain  in  the  female;  no  spot 
on  dorsal  or  anal  fin.  Southern  Indiana  to  Florida  and  the  Rio  Grande 
basin,  in  lowland  streams ;  rather  rare,  (frwjc,  hero ;  Heros  is  the  name 
of  a  genus  of  Cicklida;  which  these  fishes  resemble.) 

PumotU  hen*,  Baibd  A  Girard,*  Proc  Ac.   Nat.  Sci.   Phi  la,,   March,  1854,  25.  Rio   Cibolo, 
Texas. 

orange  border  behind;  there  is  a  black  spot  at  the  base  of  the  posterior  rays  of  the  dorsal;  lx>th 
dorsal  and  anal  are  marked  by  1  or  2  dark  stripes;  the  caudal  is  crossed  by  several  dotted  vertical 
lines;  there  are  8  or  9  dusky  bars  across  the  sides  between  the  head  and  tail.  This  siiecies  bears 
the  same  relation  to  Pvmotit  that  PomoxU  bears  to  the  true  Otntrarchu*  in  the  size  of  the  mouth 
and  form  of  the  body,  and  I  have  no  doubt  it  will  some  day  become  the  type  of  a  distinct  genu*." 
(Agassis.)  Tennessee  River,  at  Huntsville,  Alabama.  We  are  informed  by  Mr.  Richard  Bliss 
that  the  types  of  this  species  have  the  pharyngeals  paved.  Since  these  pages  have  been  put  in 
type  we  have  received  from  Mr.  Samuel  Garman  a  description  of  Agasidz's  tvpe  which  leaves 
little  doubt  of  its  identity  with  the  present  species.  It  has:  Head  2%;  depth  21.,.  I).  X,  10;  A. 
Ill,  10.  Scales  5-36-13.  Pectoral  shorter  than  head  barely  reaching  front  of  anal;  mouth  large, 
with  projecting  snout,  the  maxillary  nearly  reaching  middle  of  pupil;  last  rays  of  dorsal  and 
anal  dusky  above  base. 
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cle  rather  elongate.  Snoat  projecting,  forming  an  angle  Above  eye. 
Mouth  wide,  the  lower  jaw  projecting;  maxillary  reaching  just  past  front 
of  pupil.  Eye  as  long  as  opercular  flap;  flap  moderate,  broad,  with  a 
very  wide  pale  edge  below  and  behind.  Dorsal  spinet  moderate,  as  long 
as  snout  and  half  of  orbit;  pectoral  short,  reaching  tips  of  vent  rale. 
Lower  pharyngeal  teeth  blunt,  almost  paved.  Light  olive,  uniform  in 
spirits ;  traces  of  dusky  mottlings  on  last  rays  of  dorsal  and  anal.  Length 
7  inches.  Georgia  to  Texas ;  not  common,  but  few  specimens  known. 
(pallidus,  pale.) 

Jfamo/u  pallid**,  Agasmz,  Amor.  Jour.  8d.  Arts,  1864,  «303  (name  preoccupied  in  Lepomi$  by 

Lnbr*$  pallid**,  M  itch  ill,  but  not  in  Jhpomotfs. 
Brythu  alMms,  Gjrard,  Proc.  Ac.  Nat.  8ci.  Phila.,  1867,  200,  Rio  Blanco,  Texaa  ;  (Type,  421). 
Xptropliin  gillii,  Jobdak,   Bull,  x,  U.  S.    Nat.  Mas.,  24,  1877,    "Garden   Key,  Florida" 

(undoubtedly  an  error,  as  thero  is  no  fresh  water  stream  or  pond  on  the  island  of  Garden 

Key). 
LepomiM  alfmlmA,  Jobdan  A  Gilbert,  Synopsis,  481,  1883;  Bollm  an,  I.  c,  676. 
Lepomi$  lints,  McKay,  Proc.  U.  8.  Nat.  Mus.,  1881,  89,  (after  Pomotis paOidm*,  Agassis). 


Subgenus  BUPOMOT1S. 

1406.  EUPOHOTI8  HER08  (Baird  A  Giranl). 

Head  2J  to  3 ;  depth  2  to  2\  ;  eye  3*  to  4fc;  snout  S\  to  4.  D.  X,  11 ;  A. 
Ill,  11 ;  scales  4-34  to  39-13,  4  rows  on  cheek.  Appearance  of  LepomU 
pallidus.  Body  robust,  moderately  elongate,  dorsal  and  ventral  outlines 
about  equally  ourved ;  head  rather  large,  the  projecting  snout  forming  a 
considerable  angle  above  the  eye.  Mouth  rather  wide,  oblique,  the 
maxillary  reaching  slightly  past  front  of  eye.  Longest  dorsal  reaching 
past  posterior  border  of  pupil ;  pectorals  reaching  beyond  middle  of  anal ; 
ventral  spine  1£  to  1}  in  distance  between  origin  of  ventrals  and  anus. 
Opercular  flap  smaller  than  eye,  smaller  than  in  E.  holbrooki,  much  as  in 
E.  gibbosus.  Gill  rakers  short  and  not  very  stiff.  Pharyngeal  teeth 
paved ;  the  pharyngeal  teeth  not  so  blunt  as  in  E,  hoJbrooki  or  in  E,  gibbo- 
*U8.  Life  colors  dark  greenish  above,  gradually  becoming  brassy  toward 
the  belly,  which  is  light  brassy ;  opercular  spot  greenish  black,  the  flap 
with  a  broad,  blood-red  border  in  the  male,  plain  in  the  female ;  no  spot 
on  dorsal  or  anal  fin.  Southern  Indiana  to  Florida  and  the  Rio  Grande 
basin,  in  lowland  streams ;  rather  rare.  (9puf ,  hero ;  Hero*  is  the  name 
of  a  genus  of  Cichlida;  which  these  fishes  resemble.) 

Pbmofo  Aeros,  Baird  A  Gibabd,*  Proc.  Ac.   Mat.  8cl.   Phila.,  March,  1864,  25.  Rio  Cibolo, 
Texas. 


orange  border  behind;  there  is  a  Mark  spot  at  the  banc  of  the  posterior  rays  of  the  dorsal;  tmth 
dorsal  and  anal  are  marked  by  1  or  2  dark  stripes;  the  caudal  is  crossed  by  several  dotted  vertical 
lines;  there  are  8  or  9  dusky  liars  across  the  sides  between  the  head  and  tail.  This  *|«eri«*8  bears 
the  same  relation  to  Fi>motiM  that  Ihnmvris  Itears  to  the  true  Otntrarcktu  in  the  sir.*;  of  the  mouth 
and  form  of  the  body,  ami  I  have  no  doubt  it  will  some  day  become  the  type  of  a  distinct  genu*." 
(Agassiz.)  Tennessee  River,  at  Huntsville,  Alabama.  We  aro  informed  by  Mr.  Kit-hard  Bliss 
that  the  types  of  this  species  have  the  pharyngeal*  paved.  Since  these  fiaices  have  l»een  put  in 
type  we  have  received  from  Mr.  Samuel  Garman  a  description  of  Asrasrfix'H  tvpe  which  leaven 
little  doubt  of  its  identity  with  the  present  species.  It  ha*:  Head  tf'i;  depth  2>:l.  I).  X,  1<>;  A. 
Ill,  10.  Scales  5-36-13.  Pectoral  shorterthan  head  barely  reaching  front  of  anal;  mouth  large, 
with  projecting  snout,  the  maxillary  nearly  reaching  middle  of  pupil;  last  rays  of  dorsal  and 
anal  dusky  above  base. 


robust,  elevated,  the  moat  rather  produced;  mamillary  re 
orbit ;  preopercle  slightly  denticulate.  Dorsal  Do  high,  ti 
as  high  at  the  toft  rays,  the  longest  half  bead ;  pieieral 
long  as  head.  Gill  rakers  moderate,  ohtoee,  strongly  1 
Opercular  flap  short,  broad,  with  a  broad  oraags>  aaar 
behind.  No  palatine  teeth  ;  lower  pharyngeal*  broad  ;  t 
with  subspheiical  crowns.  Dusky  olive,  silvery  below  ; 
tins  dark,  with  yellowiah  lays;  no  black  dor%aI  spot.  Ijh 
Virginia  to  Florida ;  abundant  in  lowland  streaass.  « 
John  Kdwanln  Hoi  brook,  of  Charleston,  author  of  tb*>  *a 
ology  of  8outh  Carolina.) 


t\m*4u    k*4tmiokt,  Ctvita    M    YAtft*<  tt*»a*.    H»L    Bal     fA*a«..   tit,    SSS. 

South  Carolina. 
/*■»■*»•  t~^~m*,    II<»tSBiM>K,    Jamr.    Ac     Nat.  *ei.  fall*..    ISM*   St.  at  ft, 

River,  Florida. 
fW*»  »^T,J.»pA«*,  ur«TNB»,  c*i ,  i.  JM.  1SBS,  St.  Jehas  River 
JCparap/*1"  *-*»-■■•,♦  Corr,  l»rur     Ann.   Path*   Sue  .  IfTT.  St,  Vol 

Florida. 

J^iwwiiftrmilii,  JoaiM*  A  <HLBirT.  hjDOp**,  4S&,  ISBS;   BlliaH.  I  #. ,  to 

*uftr*M4u,  Bui'LRftaca.  OaL,  I,  31. 

i«07.  k<  roftOTtfi  iriiosra  (MrKan 


Head  :<};  d.ipth  IN.  I).  X.ll;  A.  III,1U; 
cheek.     Itody  very  robuat,  comprasaed ;  form  oearly  oral 
more  convex  than  ventral;  profile  steep, convex.     Hearth 
maxillary  reaching  front  of  eye.    Outer  teeth  stronger  tha 
on  front  of  palatines.     Ix>wer  pharyngeals  with  the  rathm 
spur  turned  up,  stoutiah;    the  inner  angle 
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Teeth  stout,  very  much  blunted,  not  close  set,  the  inner  considerably 
stronger  and  less  blnnt  than  the  rest.  Gill  rakers  short,  stout,  about  8 
in  number,  the  inner  surface  roughened.  Maxillary  with  a  small  but 
perfectly  distinct  supplemental  bone.  Eye  very  small,  considerably  less 
than  length  of  snout.  Opercular  Hap  nearly  as  long  as  snout,  surrounded 
by  a  very  broad,  paler,  membranous  margin  ;  scales  on  the  opercle  large, 
in  5  rows.  Dorsal  spines  low,  the  longest  as  long  as  from  snout  to  eye; 
much  lower  than  soft  rays ;  caudal  peduncle  and  fin  short  and  broad ; 
ventrals  and  pectorals  short,  reaching  vent.  Scales  on  breast  larger  than 
those  on  cheeks.  Color  in  spirits  mottled  olive,  yellowish  below ;  top  of 
head  blackish  ;  membranes  of  vertical  fins  dusky  ;  ventrals  dusky,  with 
lighter  margins;  pectorals  pale.  Length  8  inches.  Upper  Great  Lake 
region,  long  known  from  one  specimen  ;  several  others  lately  obtained  in 
northern  Ohio  and  northeastern  Indiana  show  that  the  species  is  a  valid 
one,  although  allied  to  Eupomotis  gibbosus.    (evpig,  wide ;  6pof ,  margin.) 

Tsptmia  euryoru*,  McKay,  Proc.  U.  8.  Nat.  Muj  ,  1881,  89,  Lake  Huron  at  Port  Gratiot, 
Michigan;  (Typo,  No.  4109);  Jordan  k  Gilbert,  Sjnopsi*,  481,  1883;  McCoemick,  FUhM 
Lorain  Co.,  Ohio,  27,  1892;  Kimch,  Ball.  U.  8.  Fish  Gomm.,  xiv,  1894,  38. 

I*pomi»  attriltu,  Boulenoee,  Gat.,  I,  24;  in  part. 

» 
1408.  EUPOMOTIS  GIBBOSUS  (Linncot). 
(Common  SuNrim  ;  Bream  ;  Pumpkin  Sbbd  ;  Sunny.) 

Head  3  to  3£ ;  depth  If  to  2 ;  eye  4  to  4}  in  head  ;  snout  4}.  D.  X,  10  to 
12 ;  A.  Ill,  10  or  11 ;  scales  6-40  to  47,  pores  35  to  45,  4  rows  on  cheek. 
Body  short  and  deep,  compressed,  the  profile  steep,  convex,  usually  an 
angle  above  the  eye.  Head  rather  small.  Mouth  small,  oblique,  the 
maxillary  scarcely  reaching  the  front  of  the  eye.  Dorsal  spines  rather 
high,  the  longest  2  to  2}  in  head,  as  long  as  eye  and  snout ;  the  soft  rays 
higher;  pectorals  long,  as  long  as  head.  Scales  large.  Gill  rakers  short 
and  soft,  smaller  than  in  any  other  species  except  Lepomis  megalotis,  x  -f  8 
to  10.  Pharyngeal  teeth  all  bluntly  rounded,  paved,  the  bones  very  broad, 
somewhat  concave.  Color  greenish  olive  above,  shaded  with  bluish,  the 
sides  spotted  and  blotched  with  orange ;  belly  orange  yellow ;  cheeks 
orange,  with  blue  wavy  streaks;  lower  fins  orange,  upper  bluish  and 
orange  spotted.  Opercular  flap  rather  small,  the  lower  posterior  part 
always  bright  scarlet,  a  mark  which  distinguishes  this  species,  when 
adult,  at  once  from  all  our  other  high-colored  sunfishes.  Length  8 
inches.  Great  Lake  region  to  Maine  and  southward  east  of  the  Alle- 
ghanies  to  Florida;  rather  rare  in  the  Carol inas  and  Florida;  found  only 
in  the  northern  parts  of  the  Mississippi  Valley — Iowa,  Minnesota,  Wis- 
consin, etc. ;  one  of  our  most  abundant  fishes  northward ;  a  familiar 
and  active  inhabitant  of  clear  brooks  and  ponds,  defending  its  nests 
with  great  spirit.  "A  very  beautiful  and  compaot  fish,  perfect  in  all  its 
parts,  looking  like  a  brilliant  coin  fresh  from  the  mint.7'  (gibbon us 
formed  like  the  full  moon.) 

JVrca  ytooM,  Linnaws,  Syst.  Nat,  Ed.  x,  1758, 292,  Carolina;  after  IWca  JlurUdUU  gibbovi,  mtrt 
fafea,  of  Catmbt. 

F.N.  A.- 


developed.  Lower  Jaw  prominent.  Teeth  un  Jawn,  va— ■«.  m*d  >■*■» 
in  l.road  villifiirin  l.aitdn,  Ibe  timer  depreaaitde;  u.ually  a*  Wwtfc  M 
tongue.  I'rrupricln  entire;  operculum  ending  In  two  Oat  p».*t*  *  la 
cartilngiuoii*  llap,  llraiirhiuategala  normally  6.  '.ill  r*Xm  W«_f 
■lender.  Scalp,  ratlirr  small,  weakly  ctenoid  Lateral  lio-r  na|uw 
lnl*i.  Htraiclil.  orcupying  the  anterior  half  of  each  ara>  Km*, 
diwded  liy  adrepuotch.  the  apiiiea  low  and  Maw  feeble.  10  :a  ic» 
aual  apmea  :t :  the  anal  liu  murli  amaller  than  tbe  dor**.:  aw-w 
ohtnaely  pointed,  Iln>  upper  rayi  lung.-.!  ;  ventral*  rloa*  I 
the  pectoral-:  caudal  liu  niiargmale.  Coatenor  pn 
War iea  uol  extending  In  the  frontal*;  front  aU  pwleiiurlj    •  Ik  ■ 

iery  slroiic.  Vertelir*  ll>  ■+  It!  or  17  :«or3.1  Sue  Urge.  T»-. 
among  l In-  in- .-t  important  of  American  "  jmi*  fl»rw.~n*>*  Urj-  i 
du<-ed  into  the  » aim  of  Hiiro!*.  ( ,«*,.-.  .  .mail ;  —i^  .  •»  |W 
It n  in  the  I j  pical  »j»-riim-u  having  lm-ti  injured.  iU  poairrur  raj*  *V< 
and  liitten  off  short.  *m  taken  liy  LarZ-jwIe  for  a  •eparale  li 
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aa.  Mouth  very  large,  tho  maxillary  in  the  adult  extending  beyond  the  eye;  scales  rather 
large,  about  7-68-10,  at >out  10 rows  on  the  cheek;  last  spines  of  dorsal  very  short,  so 
that  the  fin  is  almost  divided  into  2;  young  with  a  blackish  lateral  band. 

salmoidks,  1410. 

1409.  MICR0PTERU8  DOLOMIEU,  Lacepede. 
(Small-mouthed  Black  Bass.) 

Head  2\  to  3* ;  depth  3*  (2}  to  34) ;  eye  1*  to  2  in  snout,  5  to  6*  in  head. 
D.  X,  13  to  15;  A.  Ill,  10  to  12;  scales  11-72  to  85-25,  pores  67  to  78. 
Body  ovate-fusiform,  becoming  deeper  with  age.  Month  large,  but 
smaller  than  in  Micropterus  salmoidcs,  the  maxillary  ending  considerably 
in  front  of  the  hinder  margin  of  the  orbit,  except  in  very  old  examples. 
Scales  on  the  cheek  minute,  in  about  17  rows ;  scales  on  the  trunk  com- 
paratively small.  Gill  rakers  long,  x  -f  6  or  7  besides  rudiments.  Dorsal 
fin  deeply  notched,  but  less  so  than  in  M.  aalmoidet,  the  ninth  spine  being 
about  half  as  long  as  the  fifth  and  not  much  shorter  than  the  tenth. 
Fifth  dorsal  spine  about  3£  in  head ;  base  of  soft  dorsal  and  anal  scaly. 
Coloration  dull  golden  green,  with  bronze  luster,  young  with  darker  spots 
along  the  sides,  which  tend  to  form  short  vertical  bars,  but  never  a  dark 
lateral  band ;  3  bronze  bands  radiating  from  eye  across  cheeks  and  oper- 
cles;  a  dusky  spot  on  point  of  operculum ;  belly  white;  caudal  fin  yellow- 
ish at  base,  then  black,  with  white  tips;  dorsal  with  bronze  spots,  its 
edge  dusky.  In  some  waters  the  fin-markings  are  obsolete,  but  usually 
they  are  very  conspicuous  in  the  young.  Southern  specimens  usually  have 
the  scales  of  the  lower  part  of  the  sides  with  faint  dark  streaks ;  adult 
specimens  have  all  these  marks  more  or  less  wholly  obliterated,  and 
become  ultimately  of  a  uniform  dead  green,  without  silvery  luster. 
"  The  black  bass  is  eminently  an  American  fish ;  he  has  the  faculty  of 
asserting  himself  and  of  making  himself  completely  at  home  wherever 
placed.  He  is  plucky,  game,  brave,  unyielding  to  the  last,  when  hooked. 
He  has  the  arrowy  rush  and  vigor  of  a  trout,  the  untiring  strength  and 
bold  leap  of  a  salmon,  while  he  has  a  system  of  fighting  tactics  peculiarly 
his  own.  I  consider  him  inch  for  inch  and  pound  for  pound  the  gamest 
fish  that  swims."  (J.  A.  Henshall.)  From  Lake  Champlain  to  Manitoba 
and  southward  on  both  sides  of  the  mountains  from  James  River  to  South 
Carolina  and  Arkansas;  abundant;  frequenting  running  streams,  and 
preferring  clear  and  cool  waters ;  its  southern  limit  is  bounded  by  the 
presence  of  such  waters.  As  a  game  fish  this  species  is  usually  more 
highly  valued  than  its  congener.  (Named  for  M.  Dolomieu,  a  mineralo- 
gist in  Paris  for  whom  the  mineral  Dolomite  was  also  named.) 

Mtcroptertu  dolomieu,  Lac&p&dr,  Hist.  Nat.  Poiss.,  iv,  325,  1802,  locality  uncertain,  perhaps 

South  Carolina  ;  Jordan  &  Gilbert,  8ynopsie,  485,  1883. 
Bodkmu*  aekigan^  Rafinrsqur,  Amer.  Month.  Hag.,  1817,  120,  New  York  ;  Canada. 
CaOimru* punctulaiM*,  Rafinrsqur,  Ichth.  Ohiensis,  26,  1820,  Falls  of  the  Ohio. 
Lepomu  trifaaciata,  Rafinrsqur,  Ichth.  Ohiensis,  31,  1820,  Ohio  River,  etc. 
Lepomti  jUxuolaria,  Rafinrsque,  Ichth.  Ohiensis,  31,  1820,  Ohio  River. 
LepomU  tcdmonea,  Rafinrsqur,  Ichth.  Ohiensis,  32, 1820,  Kentucky,  Green,  Licking,  and 

Ohio  rivers. 
Ltpomi$nolaia,  Rafinrsqur,  Ichth.  Ohiensis,  32,  1820,  Ohio  River. 
BUteottomacatliurti,  Rafinrsqur,  Ichth.  Ohiensis,  36, 1820,  Ohio  River;  Salt  River,  Kentucky. 


Hit.  ■irftorncftr*  nalioimm 

(LABOB-«nrrHBD  Bur*  Bam;  <**t*o  Bam.  liun  Ban      I 


Head  3  to  3* ;  depth  3  to  3£ ;  eye  U  to  2  in  snout.  5  t*>  I 
12  or  13;  A.  Ill,  10  or  11;  scale*  7-tS  to  ?(M*.  pom 
ovate-fusiform,  becoming  deeper  with  age,  moderately  ew 
large.  Mouth  very  wide,  the  maxillary  in  the  ado  It  ressr 
eye,  in  the  young  shorter.  Scales  on  the*  cheek  in  a  boot 
on  the  trunk  comparatively  large;  tip  of  maxillary  id  a 
eye.  Lingual  teeth  sometimes  present,  ttill  rakers  k 
fringes,  x  -f  7  or  8,  besides  rudimenU.  Itoreal  tin  very 
its  fifth  spine  3}  in  bead.  Coloration  dark  green  above ; 
greenish  silvery  ;  young  with  a  blackish  stripe  along  tb*> 
cle  to  the  middle  of  the  caudal  tiu  ;  three  dark  obliqu*  a 
oheeks  and  opercles ;  below  and  aliove  the  lateral  bead  ei 
caudal  fin  pale  at  bast*,  then  blackish,  whitish  at  lip;  I 
the  fish  grows  older  the  black  lateral  hand  breaks  up  as> 
and  the  color  liecomes  more  and  more  of  a  uniform  pmlt 
back  being  darker;  a  dark  opercular  blotch  usually  praa 
inches  or  more.  Rivers  of  the  I'nited  States  from  the  iirtm 
River  of  the  North  to  Florida.  Texas,  and  Mexico;  every* 
preferring  lakes,  bayous,  and  sluggish  waters.  It  growi 
than  the  preceding  species  and  is  readily  distinguished  I 
and  the  larger  mouth  aud  larger  scales.  Both  species  * 
different  water*,  but  in  general  this  species  is  leas  artiv< 
ceding,  and  is  lean  esteemed  as  a  game  fish,  i&mlmm.  tr 
the  fish  being  often  called  '•  Trout"  in  the  Southern  fttal 
like  in  gameneas  and  in  quality  as  food.) 

L*frn»  *•/•*.*(,•,  LAi-frtM  Hi*.  N*t   Ptn»  .  TK>.  1*13.  Sooth  Careltas. 
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Family  CXLII.  KUHLIID^E. 

Body  oblong,  strongly  compressed ;  scales  large,  ciliated.  Lateral  line 
complete,  the  tubes  straight  and  occupying  the  anterior  half  of  the 
exposed  surface  of  the  scale.  Mouth  large,  protractile;  maxillary 
exposed,  without  supplemental  bone;  teeth  in  jaws  in  villiform  bands; 
teeth  on  vomer,  palatines,  entopterygoids,  and  ectopterygoids ;  tongue 
smooth  ;  head  partly  naked ;  preorbital  and  preopercle  denticulate ;  oper- 
cle  with  2  spines.  Gill  membranes  separate ;  6  branchiostogals ;  pseudo- 
branch  ia3  large ;  gill  rakers  long  and  slender.  Dorsal  fins  connected  at 
the  base,  with  X,  9  to  13  rays,  the  spinous  portion  longer  than  the  soft. 
Anal  as  much  developed  as  the  soft  dorsal,  with  III,  10  to  12  rays.  Doraal 
and  anal  fins  fitting  in  a  well-developed  sheath.  Caudal  emarginate. 
Pectorals  obtusely  pointed,  with  14  or  15  rays,  upper  the  longest.  Ven- 
trals  behind  base  of  pectorals,  close  together,  with  a  strong  spine.  Pos- 
terior processes  of  the  premaxillaries  not  extending  to  the  frontals;  supra- 
occipital  bone  extending  forward  to  between  the  post-frontal  processes, 
its  crest  not  extending  on  the  upper  surface  of  the  cranium ;  parietals 
short,  without  crest.  Precaudal  vertebrae  with  transverse  processes 
behind  the  fourth ;  ribs  all  but  the  last  2  to  4  sessile,  inserted  on  the  cen- 
trum behind  the  transverse  processes.  (Boulenger.)  Vertebrae  25  (10  or 
11  -f- 14  or  15).  One  genus  with  7  or  8  speoies  inhabiting  the  Pacifio  Ocean, 
especially  fresh  and  brackish  waters  of  East  Africa,  the  islands  of  the 
Indian  and  Pacific  oceans,  and  north  Australia ;  our  species  strictly  marine. 
The  relations  of  this  family  have  been  muoh  in  doubt.  Its  species  were 
originally  placed  in  the  genus  Rules,  whioh  is  a  near  ally  of  Centropristes 
and  Serrano*.  Dr.  Gill  recognized  the  superficial  resemblance  of  these  spe- 
oies to  Xenichtht/8,  which  is  one  of  the  Sparoid  forms.  But  in  Kuhlia  the 
preorbital  is  narrow,  serrated,  and  not  sheathing  the  maxillary;  there  is 
no  axillary  ventral  scale  and  the  opercle  has  2  strong  spines.  All  this 
indicates  Serranoid  affinities,  for  whioh  reason  we  have  hitherto  placed 
Kuhlia  near  Morone.  A  similar  thought  seems  to  have  been  with  Dr.  Gill 
when  he  proposed  the  name  Moronopsis  for  species  of  Kuhlia.  Very  lately 
Dr.  Boulenger  has  shown  in  Kuhlia  the  presence  of  skeletal  characters 
of  the  Centrarckidff,  and  in  his  catalogue  Kuhlia  is  placed  in  the  latter 
family,  but  there  are  important  differences  and  the  natural  character  of 
the  group  Centrarchidw  disappears  if  this  genus  is  introduced.  We  there- 
fore admit  Kuhliidcc  as  a  distinct  family  between  Micropierus  and  Morone 
and  closely  allied  to  both. 

462.  KUHLIA,  Gill. 

Kuhlia,  GILL,  Ptoc.  Ac.  Nat.  Sci.  Phi  la.,  1861.  46,  (ciliatus). 

Morcmopns,  Gill,  Ptoc.  Ac.  Nat.  Sci.  Phi  la.,  1863,  82,  (margimUut). 

ParaduUs,  Blukkb,  Nederl.  Tijdachr.  v.  Dierkunde,  1,  257, 1872,  (marginatu$  =  cMattu). 

Body  oblong,  much  compressed;  head  compressed ;  mouth  short,  oblique ; 
maxillary  without  supplemental  bone;  lower  jaw  projecting;  no  canines; 
the  teeth  subequal ;  preorbital  sharply  serrate ;  angle  of  preopercle  with- 
out strong  spine.    Gill  rakers  slender.    Pseudobrancui®  l&tgp.    taata* 
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A'mJUui  arge,  Jordan  A  Bollman,  Proc«  U.  8.  Nat.  Mm,  1889, 159,  Chatham  Island,  Galapagos 
Archipelago;  (Type,  No.  41169.    Coll.  Albatross);  Jordan  6  Eiuknmanv,  U,  419, 1890. 

1412.  KUHLIA  XENURA  (Jordan  A  Gilbert). 

• 

Head  3} ;  depth  2| ;  eye  very  large,  2g  in  head.  D.  IX -1, 11 ;  A.  Ill,  11  ; 
scales  7-51-12.  Maxillary  barely  reaching  front  of  pupil ;  gill  rakers  long 
and  slender,  9  +  24;  pectorals  2\  in  head;  ventrals  scarcely  reaching 
vent ;  longest  dorsal  spine  H  in  head.  Body  deep  and  compressed.  Color 
olivaceous  above,  silvery  below ;  candal  fin  plain.  Tropical  seas ;  prob- 
ably west  coast  of  Central  America ;  known  from  two  specimens  in  the  U.  S. 
National  Museum,  bearing  the  label  "  San  Salvador.  J.  M.  Dow."  Bnt 
it  is  possible  that  they  were  brought  by  Dr.  Stimpson  from  China,  and 
Kuhlia  xenura  may  not  be  an  American  fish  at  all.  (|£voc ,  strange ;  ovpd, 
tail ;  the  tail  being  more  deeply  forked  than  in  Xenichthys.) 

Xentektkp  zemtnu,  Jordan  A  Gilbert,  Proc.  U.  8.  Nat.  Mas.,  1881,  454,  supposed  to  come 

from  San  Salvador.    (Type,  No.  4356.) 
KukHa  zemira,  Jordan  A  Gilbert,  Proc.  U.  Nat  Has.,  1882,  376  (locality  questioned);  Jordan 

A  Kiossvanv,  J.  c,  419, 1890. 

Family  CXLIU.  PERCHLE. 
(Thx  Perches.) 

Body  more  or  less  elongate,  terete  or  compressed,  covered  more  or  less 
completely  with  rather  small,  ctenoid,  adherent  scales.  Dorsal  and  ven- 
tral outlines  more  or  less  nnlike.  Lateral  line  usually  present,  not  extend- 
ing on  the  candal  fin.  Month  terminal  or  inferior,  small  or  large,  the 
premaxillaries  protractile  or  not;  maxillaries  large  or  small,  without 
distinct  supplemental  bone.  Jaws,  vomer,  and  palatines  with  bands  of 
teeth,  which  are  usually  villiform,  bnt  sometimes  mixed  with  canines; 
occasionally  the  teeth  on  the  vomer  or  palatines  are  absent.  Head  naked, 
or  more  or  less  scaly;  preopercle  entire  or  serrate;  operoles  usually 
ending  in  a  flat  spine.  Branchiostegals  6  or  7.  Gills  4,  a  slit  behind  the 
fourth;  gill  membranes  free  or  connected,  not  joined  to  the  isthmus; 
gill  rakers  slender,  toothed ;  pseudobranchiffi  small,  or  glandular  and 
concealed,  or  altogether  wanting;  lower  pharyngeals  separate,  with 
sharp  teeth.  Anal  papilla  usually  more  or  less  developed.  Fins  generally 
large;  2  dorsals,  the  first  of  6  to  15  spines;  anal  fin  with  1  or  2  spines,  the 
usual  number  2.  Ventrals  thoracic,  I,  5;  pectorals  often  very  large; 
caudal  lunate,  truncate,  or  rounded.  Air  bladder  small  and  adherent, 
often  entirely  wanting.  Pyloric  coeca  few.  No  subocular  lamina  of  the 
suborbitals;  entopterygoid  present.  Anterior  vertebras  without  trans- 
verse processes;  only  the  first  pterygial  or  actinost  usually  in  contact 
with  the  coracoid ;  sometimes  a  part  of  the  second  also.  The  posterior 
processes  of  the  premaxillaries  are  short;  the  supraoccipital  and  parietal 
bones  are  short  and  confined  to  the  back  of  the  skull;  parietal  crests 
are  absent,  and  the  supraoccipital  crest  is  very  short,  not  extending 
to  the  anterior  extremity  of  the  bone,  or  even  absent.  Vertebne  30 
to  48,  always  more  than  10,  13  to  25  in  the  precaudal  portion.    Genera 
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the  Etheostomina  especially  being  among  the  most  brilliantly  colored  fishes 
known;  the  sexnal  differences  are  often  great,  the  females  being  as  a  rule 
doll  in  color  and  more  speckled  or  barred  than  the  males.  Most  of  them  pre- 
fer clear  running  water,  where  they  lie  on  the  bottom  concealed  under 
stones,  darting,  when  frightened  or  hungry,  with  great  velocity,  for  a 
short  distance,  by  a  powerful  movement  of  the  fan-shaped  pectorals,  then 
stopping  as  suddenly.  They  rarely  use  the  caudal  fin  in  swimming,  and 
they  are  seldom  seen  moving  or  floating  freely  in  the  water  like  most 
fishes.  When  at  rest  they  support  themselves  on  their  expanded  ventrals 
and  anal  fin.  All  of  them  can  turn  the  head  from  side  to  side,  and  they 
frequently  lie  with  the  head  in  a  curved  position  or  partly  on  one  side  of 
the  body.  The  species  of  Ammocrypta,  and  perhaps  some  of  the  others, 
prefer  a  sandy  bottom,  where,  by  a  sudden  plunge,  the  fish  buries  itself 
in  the  sand  and  remains  quiescent  for  hours  at  a  time,  with  only  its  eyes 
and  snout  visible.  The  others  lurk  in  stony  places,  under  rocks  and 
weeds.  Although  more  than  usually  tenacious  of  vitality,  the  darters, 
from  their  bottom  life,  are  the  first  to  be  disturbed  by  impurities  in  the 
water.  All  the  darters  are  carnivorous,  feeding  chiefly  on  the  larvra  of 
Diptera,  and  in  their  way  voracious.  All  are  of  small  size ;  the  largest 
(Perdna  rex)  reaches  a  length  of  10  inches,  while  the  smallest  (Microperoa 
pnnctulata)  is,  next  to  Elassoma  zonatum,  the  smallest  spiny-rayed 
fish  known,  barely  attaining  the  length  of  an  inch  and  a  half. 
In  Europe  no  Etheo8tomina>  are  found,  their  place  being  filled  by  the 
genus  Zingel  (Aspro),  which  bears  a  strong  resemblance  to  the  American 
forms,  a  resemblance  which  may  be  a  clue  as  to  the  origin  of  the  latter. 
The  other  European  genera  are  Perca,  Lucioperca,  a  near  ally  of  Stizostedion, 
OymnocephaluB  (Acerina),  and  Percarina.  The  separation  of  the  Etheoeto- 
mina  into  genera  is  a  matter  of  much  difficulty  as  the  structural  differ- 
ences are  small,  the  individual  variations  great,  and  the  gradations  very 
perfect.  We  have,  hitherto,  been  disposed  to  unite  them  all  in  one  genus, 
but  to  do  so  tends  to  obscure  the  relations  of  the  species.    Dr.  Boulenger  * 


man  goes  a  fishing  not  for  "  pot  lack/'  but  to  let  escape  "  the  Indian  within  him."  The  Johnny 
has  all  that  ardent  desire  for  perfect  freedom  that  is  supposed  to  be  native  to  this  continent 
Unless  all  appearance  of  captivity  be  concealed  in  a  well-kept  aquarium  he  will  quickly  lie  ou  the 
bottom,  dead.  Here,  at  the  beginning  (for  much  as  we  may  regret  the  fact,  the  death  of  some 
individual  must  precede  our  acquaintance  with  the  group,  and  even  to  some  extent  with  the 
individual  himself),  we  observe  two  noteworthy  facts,  the  fish  in  dying  does  not  turn  over,  and 
does  not  rise  to  the  surface.  On  dissection,  we  And  that  the  air  bladder  is  only  rudimentary, 
being  structurally  but  not  functionally  present,  a  distinction  not  without  meaning  in  these  days 
of  evolutionary  hypotheses.  If  our  tank  be  so  arranged  that  the  conditions  are  nearly  natural, 
there  being  an  abundance  of  stones  and  weeds  on  the  bottom,  our  Johnnies  will  cheerfully  live 
with  us  and  we  eb*n  be  ready  to  study  their  individual  peculiarities.  For  it  must  be  known 
that  while  all  fish  aro  ft  eh,  tbey  are  so  only  as  all  men  are  men.  The  children  of  one  family  are 
not  more  unlike  one  another  than  the  fishes  of  one  brood  might  bo  if  the  sickly  ones  and  the  lazy 
ones  were  as  carefully  guarded  as  are  ours.  As  it  is,  they  have  their  individuality.  One  is  con- 
stantly darting  over  and  among  the  stones,  never  resting,  moving  his  head  from  side  to  side  when 
bis  body  is  for  a  moment  still.  Another  will  lie  for  hours  motionless  under  a  stone,  moving  only 
for  a  few  inches  when  pushed  out  with  a  stick.  These  peculiarities  of  temperament  are  import- 
ant factors  in  the  problem  of  life,  and  from  such  differences  under  varying  conditions  may  have 
resulted  forms  which  we  now  designate  as  different  species.— "The  Johnny  Darter*"  Jordan  Jt  Oop*- 
Lmd,  Am*.  NaL,  1876. 

•Dr.  Boulenger  gives  the  following  synopsis  of  the  genera  of  Pereidx  : 
L  Head  with  the  muciferous  cavities  moderately  or  feebly  developed  above  and  on  the  sides; 
dorsal  fins  distinct. 
A.  Body  more  or  less  compressed. 


Jordan  and  Evermann. — Fishes  of  North  America.      1019 


</.  Ventral  fins  well  separated,  the  interspace  about  equal  to  width  of 
their  base. 
h.  Middle  lino  of  belly  with  more  or  less  enlarged,  caducous  plates, 
which  are  shed  at  certain  seasons,  tearing  a  naked  strip. 

Hadroptxrub,  466. 
M.  Middle  line  of  belly  with  small,  persistent  scales  like  those  of 
sides.  Hypohomus,  4C7. 

ff.  Premaxillaries  protractile,  a  groove  separating  them  from  the  skin  of  the 
forehead,  rarely  crossed  by  a  narrow  frenum  in  one  species  (ihumardt). 
u  Anal  spines  2,  both  well  developed,  the  first  usually  the  longer,  the 
second  rarely  obsolete. 
j.  Maxillary  normal,  free  from  the  preorbital,  except  at  base;  vomer 
usually  with  teeth. 
k.  Anal  fin  rather  large,  scarcely  smaller  than  second  dorsal; 
mouth  not  very  small;  belly  naked  or  with  caducous 
plates,  at  least  anteriorly;  gill  membranes  scarcely  con- 
nected, ventral  fins  well  separated.  Cottooastxr,  468. 
kk.  Anal  fin  short  and  small,  much  smaller  than  second  dorsal; 
mouth  small;  belly  covered  with  ordinary  scales;  gill 
membranes  broadly  connected  across  the  isthmus;  ven- 
tral fins  inserted  close  together.  Ulockhtra,  469. 
jj.  Maxillary  adnate  to  the  preorbital  for  most  of  its  length,  and 
therefore  nearly  immovable;  mouth  very  small,  inferior;  no 
teeth  on  vomer;  ventral  fins  close  together.     Dipleaion,  470. 
it.  Anal  spine  single,  obscure;  dorsal  spines  usually  9,  slender;  anal  fin 
Hmall,  much  shorter  than  soft  dorsal;  ventral  fins  well  separated. 

Bolbosoma,  471. 

ee.  Body  extremely  elongate,  hyaline,  subterete,  the  belly  mostly  naked; 

lateral  line  complete;  head  long,  pointed;  gill  membranes  somewhat 

united. 

/.  Premaxillaries  not  protractile,  free  only  at  the  sides;  dorsal  spines  14; 

anal  fin  large,  with  1  spine;  scales  very  small.  Orystallaria,  472. 

//.  Premaxillaries  protractile;  dorsal  spines  7  to  11. 

mi.  Anal  spine  single;  anal  nearly  as  large  as  second  dorsal;  vertebra 

41  to  44;  bones  of  skeleton  very  thin.  Ammoortpta,  473. 

mm.  Anal  spines  2;  anal  fin  small,  much  smaller  than  second  dorsaL 

Ioa,  474. 
oo.  Parietal  region  of  skull  not  depressed,  more  or  less  strongly  convex  in  cross- 
section,  thus,  O  »   premaxillaries  never  protractile ;  belly  covered  with  ordi- 
nary scales;  ventrals  inserted  close  together;  anal  fin  rather  small,  of  7  to  9 
soft  rays,  notably  smaller  thau  second  dorsal,  usually  with  2  spines;  vertebra 
31  to  36,  the  tones  rather  firm, 
n.  Lateral  line  developed,  at  least  anteriorly;  dorsal  spines  8  to  14. 
o.  Lateral  line  straight;  body  rather  robust. 
p.  Head  naked  above. 

q.  Dorsal  fins  large,  usually  with  more  than  7  spines. 

Ethkostoma,  475. 
qq.  Dorsal  fins  small,  YI-10.  Alvarivs,  476. 

pp.  Head  completely  scaled  above.  Pitch  bom  aster,  477. 

oo.  Lateral  line  with  a  slight  arch  running  high  anteriorly;  dorsals  well 
separated;  body  slender, 
r.  Head  scaled  above.  Copelawdrllus,  478. 

rr.  nead  naked  above.  Bolkk  hthtr,  479. 

mi.  Lateral  lino  wholly  wanting;  fins  all  very  short,  only  6  dorsal  spines;  verte- 
bra) 14  -f  16 — 30.  MicRonmcA,  480. 
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other.  Large,  carnivorous  fishes  of  the  fresh  waters  of  North  America. 
(orifc,  to  prick ;  arrfdio^,  a  little  breast ;  "  the  name  means  pungent  throat/1 
according  to  Rafinesque ;  the  substitution  of  stedion  for  stethion  apparently 
suggested  by  the  name  Perietedion.) 

Stizostedion: 

a.  Pyloric  coeca  3,  subequal,  each  an  long  as  the  stomach;  soft  dorsal  long,  its  base  &  shorter 
than  spinous  dorsal,  of  about  20  soft  rays. 

b.  Cheeks  and  upper  surface  of  head  sparsely  scaled;  body  somewhat  compressed;  a  black 

blotch  on  last  dorsal  spines;  no  black  blotch  on  base  of  iwctoral;  second  dorsal 

simply  mottled.  vitreum,  1413. 

Cynoperca  («v*»k,  dog;  wifuctf  perch): 

aa.  Pyloric  ewea  unequal,  4  of  them  of  moderate  length,  much  shorter  than  stomach,  the 

others  1  to  3  in  number,  smaller  and  variable,  some  or  all  of  them  sometimes  wanting ; 

soft  dorsal  shorter,  its  base  %  shorter  than  spinous  dorsal,  of  about  17  soft  rays. 

c.  Cheeks  and  upper  surface  of  head  more  or  less  closely  scaled;  body  terete;  no  black 

blotch  on  last  dorsal  spines;  a  black  blotch  at  base  of  pectoral;  second  dorsal  with 
rows  of  dark  spots.  camadense,  1414. 


Subgenus  STIZOSTEDION. 

1418.  STIZOSTEDION  YITREUM  (Mitchill). 

(Wall-eyed  Pike  ;  Pike  Perch  ;  Dory  ;  Glassryk  ;  Yellow  Pike  ;  Blue  Pike  ;  Jack  Salmon  ; 

White-eye.) 

Head  3| ;  depth  about  4| ;  eye  shorter  than  snout,  4|  to  5  in  head.  D. 
XII  to  XVI,  19  to  21;  A.  II,  12  to  14;  scales  10-110  to  132-25,  83  to  95 
pores.  Body  slender,  becoming  compressed  with  age,  the  back  more 
arched  than  in  Stizostedion  canadense.  Cheeks  and  upper  surface  of  head 
nearly  naked.  Dorsal  spines  high,  more  than  half  length  of  head ;  dorsal 
fins  well  separated,  the  interspace  between  them  greater  than  diameter 
of  eye,  the  last  dorsal  spine  scarcely  erectile ;  soft  dorsal  nearly  as  long 
aa  spinous  dorsal ;  anal  longer  than  high.  Pyloric  cceca  3,  rather  long. 
Dark  olive,  finely  mottled  with  brassy,  the  latter  color  forming  indis- 
tinct oblique  lines ;  sides  of  head  more  or  less  vermiculated ;  lower  jaw 
flesh  colored ;  belly  and  lower  fins  pinkish ;  spinous  dorsal  with  a  large 
jet-black  blotch  on  the  membrane  of  the  last  2  or  3  spines,  otherwise 
nearly  plain;  second  dorsal  and  caudal  mottled  olive  and  yellowish; 
base  of  pectoral  dusky,  without  distinct  black  blotch.  Great  Lake 
region,  Upper  Mississippi,  north  to  Assiniboia,  east  to  Vermont  and  Penn- 
sylvania, south  to  Georgia  and  Alabama,  especially  common  northward: 
an  abundant  and  valued  food-fish,  reaching  a  length  of  3  feet  and  a 
weight  of  10  to  20  pounds,     (vitreus,  glassy,  from  the  large  eye.) 

Perca  vUrta,  Mitch  ill,  8upp.  Amer.  Month.  Magazine,  n,  247,  1818,  Cayuga  Lake,  New 

York. 

JVrca  M/moNea,*  Rafinesque,  Amer.  Month.  Magazine,  v,  364, 1818,  Ohio  River. 

Ftrca  (Fomacampri*)  nigropunetata,  Rafinesque,  Ichth.  Ohiensis,  23,  1820,  mythical;  on  a  draw- 
ing by  Audubon,  not  intended  to  represent  any  flab. 

♦The  name  mxlmtmeum  has  been  applied  to  the  so-called  "Blue  Piko"  originally  described 
from  tho  Ohio  River,  but  more  common  in  the  Great  Lakes,  particularly  Ontario  and  Erie.  It 
is  smaller  and  deeper  in  body  than  the  ordinary  riireum  and  different  in  color,  but  it  is  not 
likely  that  any  permanent  distinctions  exist,  this  species,  as  usual  among  fresh-water  fishes, 
varying  largely  with  the  environment  and  with  age. 
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464.  PERCA  (Artedi),  Linnaeus. 
(River  Pbrch.) 

Prrca  (Aktkdi)  Lufirsus,  System*  Nature,  Ed.  xv  176S,  v,  mad  Id.  xn,  I,  481(  1766,  (JhtviotUit) 
Eintrockg*,  Sghi?lzk,  Jonrn.  Ber.  Ver.  Magdeburg,  1M,  SOB,  (ftwnatWa). 


Body  oblong,  somewhat  compressed,  the  back  elevated.  Cheeks  scaly; 
operates  mostly  naked ;  the  operculum  armed  with  a  single  spine ;  preop- 
erele  and  shoulder  girdle  serrated ;  preopercle  with  retrorse,  hooked 
serrations  below.  Mouth  moderate,  terminal ;  premaxillaries  protractile ; 
teeth  in  villiform  bands  on  jaws,  vomer,  and  palatines ;  no  canine  teeth. 
Branohiostegals  7.  Gill  membranes  separate;  pseudobranchia*  email, 
bat  perfect;  no  anal  papilla.  Scales  rather  small,  strongly  ctenoid, 
lateral  line  complete,  the  tube  straight  and  not  extending  to  the  extremity 
of  the  scale.  Dorsal  fins  entirely  separate,  the  first  of  12  to  16  spines ; 
anal  fin  with  two  slender  spines,  well  separated  from  the  soft  rays ;  ven- 
tral spines  well  developed,  the  ventral  fins  near  together ;  caudal  emar- 
ginate;  air  bladder  present.  Pyloric  cceca3;  vertebrae  very  numerous, 
21  -f  20  or  21  =  41  or  42.  Fresh  waters  of  northern  regions  ;  three  closely- 
related  species  now  known — Perca  fluviatili*  in  Europe,  P.  sckrenkii  in 
Asia,  and  P.  fiavescens  in  North  America.  This  genua  has  long  been  con- 
sidered the  type  of  the  spiny-rayed  fishes,  and  in  many  systems  it  has 
been  placed  first  in  the  serios  of  fishes.  Perca  is,  however,  a  compara- 
tively recent  and  somewhat  aberrant  type,  and  in  no  sense  entitled  to  be 
regarded  either  as  the  first  or  the  center  of  the  spiny-rayed  series.  The 
great  group  of  Percoidea  occupies  in  some  sense  a  central  position  among 
the  Acanthopterygii  and  the  characteristic  spinous  armature  is  here  most 
typical  in  character.  But  the  genus  Perca  is  neither  central  nor  typical 
among  the  Percaidea.  That  position  i*  more  properly  to  be  assigned  to 
Epinephelus.  (*£?«?,  Perca,  the  ancient  name  of  Perca  fluviatilit,  from 
nkpKoc,  dusky.) 

1415.  PERCA  FLAYE8CEN8  (Mitchill). 
(Yellow  Pkrch  ;  American  Perch  ;  Rixgkd  Pkrcr  ;  Raccoon  Pzrch.) 

Head  3*;  depth  3*.  D.  XIII  to  XV-II,  13  to  15;  A.  II,  7  or  8;  scales 
7-74  to  88-17,  54  to  62  with  pores.  Back  highest  at  origin  of  spinous 
dorsal,  which  is  more  or  less  behind  insertion  of  pectoral ;  profile  convex 
from  dorsal  to  occiput,  thence  concave  anteriorly,  the  snout  projecting, 
a  little  longer  than  eye.  Mouth  somewhat  oblique,  maxillary  not  quite 
reaching  opposite  middle  of  orbit.  Gill  rakers  x  + 15,  the  longest  i  to 
t  length  of  branchial  filaments.  Cheeks  closely  scaled  throughout,  the 
scales  imbricated ;  opercular  stria?  and  rugosities  on  top  of  head  well 
marked.  First  anal  spine  longer  than  first  dorsal  spine;  first  dorsal 
spine  inserted  above  or  a  little  behind  base  of  pectoral.  Psendobranchia* 
quite  small.  Gill  rakers  stout,  shortish.  Back  dark  olivaceous;  sides 
golden  yellow;  belly  pale;  sides  with  6  or  8  broad,  dark  bars,  which 
extend  from  the  back  to  below  the  axis  of  the  body ;  lower  fins  largely 
red  or  orange ;  upper  fins  olivaceous ;  with  or  without  a  distinct  black 


Gmku*.  17*«|;  JoafrAS  A  ttiLasar,  iyinfii.  St*.  UML 
Morvm*  jlmrem***.  Mm  It  ILL,  B#f*.  Flak.  N.  T  ,  I*,  Itlt,  a«e*  N«w  V**1 
(Wrtfumi  IWmm,  lUrivawtrs,  Prikto  4<a  D*  uvtvtI**  ■— H  I  <>!■■■>  I ». 
prolwbly. 

/Wm  mntaln,  RAnNiwtrK,  A  mm*.  M<mtkly  M*c.,  Jaa  .  '•'•»  ■*.  Lafc*  tn 

Clinton.) 
/Vrr«j  -t-r.ifrnjM— Zulu,  Ct-vtsa  A  YALaanaanaft,  HM.  Vat.  fMM..  at.  €T.  I 

lWr*  frammUttn^  (Yvita  A  YALS»riEa»ta,  UUt.  Vat.  .%*■>.  II,  **,  H-  •*. 
IVrr»i  an*«,  <'inga  A  Valksk  tS«WS»,  Ilk*.  Vat    fiifci  .  II.  If,  pi.  t.  1S9S. 
/V*ra  grwtit«,  (YTiaa  A  VALsariavaaa.  II  m«.   Vm.  Nam.  it,  in;  ISJ*, 

New  York. 
Bodtamms  /I .intern*,  Mm  mill,  Trmn*    Ul.  tod  Fhilm  Rnr.  II.  T  .  UU.  ST 

JVr4.aVirwar«>«*,  <'t  vtca  A  V  tLivritsai*,  Baa    Va*.  Nam,  II.  #4,  iaa» 
1H.VI,  Not  Lsvorft,  Cat  ,  i,  4*.  am!  of  aath<*r»  g»a«taJtj. 

fVrrajfartiatWtf/aeraonM,  MTBi»t»ACMBBa,  ftjUgVr,  As.  Wla*.  Lttvtii.  If! 


465.  PERCINA,  HaWes*** 

(Lo«J    PBRC1IE0.) 

/Vt'iam,  HtLMMAk,  J  (Htm    A«\  Nat,  Hri.  PtiUa  ,  tiii,  IMS, 
/U-n.1,  l»r  Kai,  N>«  Y..rk  Faon*.  fi«li*a,  |C,  IMS,  i—|/i  ■  ■*■> 
|«|/f..pm-a,  Ht<  kkl.  <  «n*«trini,  Myt«>aiA  drr  FVrr  ifal— ,  311,  lata,  it 

Hody  elongate,  slightly  compressed,  covered  wita  mm 
Lateral  lint?  continuous  :  ventral  line  with  enlarged  pLa4 
leaving  a  naked  strip.  Head  depressed,  rather  pointed, 
Ninall  ami  inferior,  overlapped  l»y  a  tapering, s*)btrnac«>t 
upper  jaw  not  protractile.  Maxillary  small,  eipuawd. 
and  palatines,  (iill  membranes  scarcely  connected. 
separated,  the  tint  the  larger,  of  13  to  15  spine*;  the  set*. 
longer  than  the  anal,  which  has  two  spine*,  the  Are*  of  < 
the  nhorter.  Pectorals  nym metrical,  rounded,  or  Monti 
ra\*  II  or  1.1,  their  npirtea  moderate;  ventral  tins  ve 

if  1  turn  f. •»«••.     •tluiiil      .uiitnl      tf\     ¥■.«>•>     !»**«  &•»    Kln«l*taka>    ••»! 
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pattern  of  coloration  olivaceous,  with  dark  vertical  bands  alternatlv 
long  and  short.  Size,  largest  of  the  darters,  approaching  that  of  Aspro, 
to  which  genus  it  is  more  nearly  related  than  the  other  darters  are.  (A 
diminutive  of  Perca.) 

a.  Body  deep;  the  depth  more  than  |  the  length ;  body  with  orange  shade*  in  life,    hex,  1416. 
aa.  Body  tubterete,  the  depth  not  more  than  £  the  length;  no  orange  shades  in  life. 

CAPR0DK8,  1417. 

1416.  PKBCINA  REX,  Jordan  A  Eyermann. 

Head  3$ ;  depth  4J.  D.  XIV-15;  A.  II,  11;  scales  11-83  to  85-19,  5 
rows  of  small  scales  on  cheek.  Body  elongate,  little  compressed,  the 
form  more  robust  than  in  Fcrcina  caprodes,  the  back  more  elevated ;  head 
stouter,  the  snout  more  acuminate,  and  the  mouth  a  little  larger  than  in 
P.  caprodes;  the  head  similarly  formed.  Opercles  and  nape  closely 
scaled  ;  breast  naked ;  gill  membranes  nearly  separate ;  pseudobranchi» 
very  small;  median  scales  on  ventral  line  moderately  enlarged.  Fins 
higher  than  in  P.  caprodes,  the  longest  ray  of  the  soft  dorsal  slightly 
more  than  half  head.  Adult,  in  spirits,  mottled  green  above,  yellowish 
below ;  4  dark  cross  blotches  on  back ;  about  10  roundish  dark  blotches 
on  sides,  these  almost  confluent  into  a  band ;  a  small  black  spot  at  base 
of  caudal ;  no  trace  in  young  or  old  of  parallel  cross  bands  on  side  of 
back,  the  young  with  the  back  covered  with  zigzag  markings,  the  sides 
with  10  short,  vertical,  inky  black  blotches  about  as  high  as  the  eye ; 
second  dorsal  and  caudal  in  ado  It  yellowish,  with  oblique  cross  stripes 
of  black  spots ;  first  dorsal  yellowish,  mottled,  with  a  median  dusky 

not  serrate.  Foramen  of  hypercoracoid  much  larger  than  in  Perca.  Pelvic  bones  proportion- 
ately shorter  and  broader  than  in  Perca.  Rest  of  skeleton  essentially  as  in  Perca;  number  of 
vertebra?,  23  +  21=44.    Lower  pharyngeals  triangular-elliptical,  with  large  teeth. 

As  compared  with  the  other  darters,  the  skull  of  Percma  is  much  broader  between  the  eyes; 
the  parietal  bones  are  more  strongly  ridged,  the  sutures  more  distinct,  the  top  of  the  cranium 
beyond  the  eyes  more  depressed,  and  the  supraoccipital  crest  more  developed  than  in  most  of  the 
others.  In  all  these  respects  Percma  is  intermediate  between  Perca  on  the  one  hand,  and  the 
extreme  forms,  Ammoerypta  and  Microperca.  on  the  other. 

The  other  darters  form  two  irregular  lines,  the  one  with  depressed  cranium,  and  slenderer 
bones,  culminating  in  Ammoerypta-,  the  other  having  the  cranium  more  convex  transversely,  the 
bones  firmer  and  smooth,  and  the  vertebra  fewer  in  number.  This  group  seems  to  culminate 
In  Microperca. 

So  far  as  the  skeletons  are  concerned,  we  seem  to  be  Justified  in  the  following  inferences: 

1.  The  EOuodombuc  are  near  allies  of  the  Ferctiue,  and  should  not  form  a  separate  family. 

2.  They  are  among  themselves  closely  related,  and  the  extreme  forms  are  so  connected  by 
Intermediate  forms  that  they  might  with  no  great  violence  to  nature  be  regarded  as  forming  a 
single  genus. 

8,  The  species  nearest  allied  to  the  typical  Percitue  is  Percma  caprode*.  This  is  the  largest  in 
■tee,  and  of  the  others  in  general  those  smallest  in  size  are  most  aberrant  in  structure. 

4.  Those  species  which  have  usually  been  grouped  together  on  external  characters  agree  in 
general  in  regard  to  the  skeleton. 

6.  As  most  of  the  skeletal  characters  change  by  degrees,  none  of  them  is  of  much  use  in 
defining  genera. 

6.  These  skeletal  characters  apparently  of  most  importance  are  in  the  structure  of  the  mouth, 
the  breadth  of  the  frontal  region  {Percina),  the  number  of  vertebra,  and  the  outline  of  the 
transverse  section  of  the  skull  across  the  parietals,  whether  • — s  as  in  Boleotoma,  etc.,  or  fj," 
In  Bthtoetoma.  The  prolongations  of  the  frontals  in  Etkeoetoma  fiabdlare  and  in  Hadropienu 
whoaoocephahu  and  its  shortness  in  Etheodoma  sonaU  seem  to  be  purely  specific  characters.  The 
development  of  the  nearly  obsolete  supraoccipital  crest,  the  distinctness  of  the  sutures,  and  the 
sculpture  of  the  parietals  are  features  which  offer  no  basis  for  trenchant  division,  except,  per- 
haps, as  distinguishing  Percma  from  all  the  others. 

7.  As  defined  by  skeletal  characters  alone,  we  may  distinguish  Percma.  Etheoetoma,  Muroperca, 
and  perhaps  DipUmon  and  Ammoerypta  from  the  rest  as  a  distinct  genera.  Tho  other  groups,  if 
retained,  must  be  separated  from  these  and  from  each  other  by  other  characters.— Jordan  & 

Proc.  V.  B.  Nat.  JITw.,  1885,  71. 

F»  N .  A.  66 
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Lakes  and  streams  of  the  south  and  west  from  Quebec  to  Lake  Superior 
and  Iowa  and  south  to  Mississippi  and  the  Rio  Grande,  chiefly  in  swift 
gravelly  streams  of  some  depth,  not  in  brooks;  a  large  darter,  readily 
taking  the  hook,  and  abundant  in  most  localities,  (icdnpot,  pig ;  rido^, 
resemblance. ) 

Si'irna  caprodes,  RAPiNEMquK,  Amer.  Month.  Mag.,  1818,  534,  Ohio  River. 

/VrciMa  h*om/«*o,  Haldkmax,  Journ.  Ac.  Nat  Sci.  Phi  la.,  1842,  330,  Susquehanna  River, 
Pennsylvania. 

Pileoma  •emifatciatnm,  Dk  Kat,  N.  T.  Fauna:  Fishes,  16,  pi.  60,  ng.  162,  1842,  Lake  Cham- 
plain,  at  Westport,  N.  Y. 

PrrrhM  bimaculnta,  IIaldeman,  Proc.  Butt.  8oc.  Nat.  Hist.,  1844, 167,  Susquehanna  River, 
Pennsylvania. 

Pileoma  carbonaria,  Baibd  A  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1863,  387,  Rio  Salado;  Rio 
Medina;  San  Pedro  Creek,  Texas.     (Type,  Nos.  740;  742.    Coll.  Clark;  Kennerly.) 

Asproperca  zebra,  Hkckel,  Canestrinl,  Vorh.  Gea.  Wien.,  x,  311,  1860. 

EUteuttoma  eaprodet,  Bafinesque,  Icbth.  Ohiensis,  38,  1820;  Mowkhaus,*  Amer.  Nat.,  1894,  641, 
pi.  IK  and  19. 

PiUoma  wlmlota,  Vaillant,  Becherches,  51,  1873. 

PUeoma  bimantlala,  Vaillant,  Becherches,  52,  1873. 

Percina  caprode*,  Jordan  A  Oilbkst,  Synopsis,  499;  Boulknokr,  Cat.  i,  57,  and  of  writers, 

Represented  in  lakes  northward  by 

1417a,  PEBCINA  CAPBODB8  ZKBBA  (Agassi*). 
(Makitou   Dabtx*.) 

Head  4* ;  depth  7.  D.  XV-14;  A.  II,  10;  scales  90.  Nape  always 
naked.  Lateral  black  bars  short,  shorter  than  in  caprodes,  not  extending 
much  above  lateral  line ;  these  also  more  or  less  confluent,  about  20  in 

•  This  paper  gives  an  interesting  study  in  specific  variations.  The  following  are  some  of  the 
conclusions  reached  by  Mr.  Moenkhaus  in  regard  to  individual  variation  in  Percina  caprodes: 

1.  The  variation  between  the  specimens  of  a  single  locality  is  very  slight 

2.  The  most  complicated  color  pattern  can  be  connected  with  the  simplest  by  a  series  of  inter- 
mediate stages. 

8.  The  variation  in  color  pattern  can  not  be  connected  with  the  latitude  inhabited  by  the 
different  varieties.    The  color  variation  is  determined,  but  not  in  a  direct  line  north  and  south. 

4.  The  simplest  color  pattern  of  the  body,  found  only  iu  immature  specimens,  consists  of  9 
transverse  bars. 

6.  The  simplest  color  pattern  of  adults,  consists  of  the  9  bars  seen  in  the  young  plus  half  bars 
between  each  two  of  the  primary  bars. 

6.  The  next  complication  arises  by  the  addition  of  quarter  bars.  These  bars  are  first  intro- 
duced in  the  region  between  the  two  dorsals,  from  which  region  variation  seems  to  radiate. 

7.  Another  complication  may  be  the  splitting  of  the  bars  into  reticulations  on  the  back  and 
their  intensification  into  larger  spots  along  the  sides. 

8.  As  to  dorsal  rays,  XV,  15  is  the  commonest  combination,  XIV,  16  the  next,  XV,  16  and 
XVI,  16  the  next,  and  so  on.    The  largest  per  cent  of  any  combination  does  not  exceed  21.052. 

9.  The  average  number  of  dorsal  spines  is  15/«,  while  the  number  of  spines  predominating  is 
XV. 

10.  The  average  number  of  soft  dorsal  rays  is  15ft,  about  the  same  as  the  spines— 16  is  seen  to 
be  the  number  in  about  50  per  cent  of  all  the  specimens  examined.  While  42.11  per  cent  have 
XV  dorsal  spines,  and  50.007  per  cent  have  15  dorsal  rays,  only  21.05  per  cent  have  a  combination 
of  XV  spines  and  16  rays. 

11.  It  will  be  seen  that  the  prevailing  numbers  of  dorsal  rays  occuring  in  the  more  northern 
streams  are  XIV,  15.  As  we  go  farther  south  the  usual  number  is  XV,  IK,  and  in  the  most 
southern  streams  the  numbers  are  15, 16,  and  17  spines;  the  specimens  from  Texas  are  peculiarly 
poor  in  the  number  of  spines. 

12.  The  soft  rays  do  not  show  the  same  variation  found  in  the  dorsal  spines,  the  number  being 
the  same  for  localities  north  and  south.  The  average  number  of  dorsal  spines  and  rays  com- 
bined consequently  increases  with  the  dorsal  spines. 

13.  In  the  anal  rays  we  have,  as  in  the  dorsal  spines,  a  slight  increase  in  their  number  from 
north  to  south.  The  most  common  number  in  the  Indiana  streams  is  10,  the  number  increasing 
to  11  and  12  in  the  most  southern  specimens.— Mamkhatu,  I  c. 
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466.  HADROPTERUS, 
(Black-sided  Darts**.  > 

Umdropkrrm\  AoAJna,  Amv.  J<mn».  Act  a*4  Art*  1AM.  **\  < 
JEUUmIimm,*  Aqamix.  Aomt.  Jooni.  SH.  aa4  Art*.  1904.  ABA,  * 

Ahonim*,  Qimxuu,  Pror.  Ac.  Xal.  M  PAlla..  !»3S.  •«.  ( 
ftowprroui,  Vjuuairr,  B#rb*rrhw  mr  Pufcauai  4««  Baa. 
Awmm,  Jo»da«  A  ('"nuiP,  Bull,  x,  V.  K  Xal.  Ma*..  •.  1*7?.  4 
OiLSUrr,  Pmc.  t  .  A.  Sat.  Mev,  1«M.  *».  <«•*■•, 


Body  rather  elongate,  compressed  or  not.    Moath  rats* 

the  lower  jaw  included,  the  snoot  shore  not  protradia^ 

j  j  maxillaries,  which  sre  not  protractile.    Teeth  e*  yosm 

palatines,  also.      Gill  membranes  separaie  or  smote  m 
Scales  small,  ctenoid,  covering  the  body.     Belly  with  a 
more  or  less  enlarged  spinous  plates  or  ctenoid 
cies  fall  off*  at  intervals,  leaving  a  naked  strip;  in 
and  bat  slightly  enlarged ;  sides  of  bead  scaly  or  not ; 
plete  or  nearly  so.    Fins  large,  the  soft  dorsal  sssalUr  tat 
the  anal ;  anal  spines  2  (one  of  them  very  rarely  ol 
10  to  15.     Ventral  t  fins  more  or  leas  widely 


*  Th«  nam*  fflni  ■■  ran  not  b»  ea*4  for  tAte  cramp  a*  mmm  rfe« 

f  Thto  character  at  the  arparaUoo  of  tea  featfaki  ?  Ayaa 
>  fln«  tntrodar*d  as  a  f*o«rk  fcaii 
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with  caducous  plates.  Vertebra  39  to  44, 19  -+•  23  =  42  (H.  aspro) ; 
18+22  =  40  {H.  evides);  18  +  22  =  40  (JT.  icier**)}  19  +  20  =  39  (H. phox- 
ocephalue).  Parietal  region  more  or  lees  depressed,  not  strongly  convex 
in  cross  section  ;  supraoccipital  crest  usually  present,  bnt  small.  Pyloric 
ca>ca  2  to  4.  Coloration  bright;  often  brilliant;  sides  usually  with  dark 
blotches.  The  most  active  and  graceful  of  the  darters  and  many  of  them 
with  most  attractive  coloration.  This  group  exhibits  large  variation  in 
minor  characters,  some  of  its  species  approaching  very  close  to  those  of 
Etheostoma,  the  di  vising  line  between  the  two  genera  being  somewhat  arbi- 
trary. It  seems  best  not  to  regard  the  subdivisions  of  this  group  as 
distinct  geuera,  as  the  characters  which  separate  them  disappear  by 
degrees.     (ad()6\,  Btrong;  nrepbv,  fin.) 

a.  Median  line  of  belly  with  a  series  of  enlarged  caducous  ventral  plates,  which  fall  off  at 
certain  intervals  leaving  a  naked  strip  from  breast  to  vent;  preopercle  strictly  entire; 
gill  membranes  usually  separate,  sometimes  somewhat  connected  across  the  isthmus; 
ventral  fins  well  separated,  the  interspace  usually  not  less  than  the  breadth  of  their 
base. 
Alvordius  :  • 
b.  Palatine  teeth  present;  dorsal  spines  11  to  15;  ventral  fins  widely  separated. 

**.  Lower  jaw  as  long  as  upper;  snout  very  narrow  and  pointed,  especially  in  the  adult; 

space  between  mouth  and  gill  cleft  about  %  length  of  head;  cheeks  and  opercles 

scaly;  lateral  blotches  small,  quadrate;  scales  small.        piioxockphalus,  1418. 

ce.  Lower  jaw  shorter  than  upper;  snout  less  pointed;  distance  from  mouth  to  gill 

cleft  about  half  head. 

tL  Snout  longer  than  eye;  head  very  large  and  long,  3}£  iu  length,  chiefly  naked; 

scales  very  small,  about  90;  80  pores;  sides  with  oblong  blotches. 

MACROCKPHALUS,  1419. 


Group  A  (ventrals  widely  separated). 

Percina  rex.  Hadropterus  scleras.  Ioa  vitrea. 

Percina  caprodes.  Cottogaster  shumardi.  Ammocrypta  pellucida, 

Hadropterus  aspro.  Cottogaster  copelandi.  Ammocrypta  pellucida  clara. 

Hadropterus  peltatus.  Cottogaster  gilberti.  Boleosoma  podostemone. 

Hadropterus  ouachita;.  Cottogaster  nranidea.  Etheostoma  swannanoa. 

Hadropterus  macrocephalus.  Boleosoma  nigrum.  Hypohomus  aurantiacus. 

Hadropterus  phoxocephalns.  Boleosoma  nigrum  olmstedi.       Hypohomus  cymatotienia. 

Hadropterus  nigrofasciatus.  Boleosoma  camurum.  Hypohomus  equamatus. 

Hadropterus  roanoka.  Crystal  laria  asprella. 

Group  B  (ventrals  well  separated,  not  quite  so  much  so  as  in  A). 

Hadropterus  evides.  Ulocentra  histrio.  Ulocentra  stigmjea. 

Etheostoma  variatum.  Etheostoma  elegant.  Etheostoma  thalaasinum. 

Etheostoma  xonale.  Etheostoma  blennins.  Boleosoma  longimanns. 

Group  C  (ventrals  rather  close  together). 

Psychromaster  tnscumbia.  Dipleeion  blennioides.  Microperca  prteliaris. 

Etheostoma  obeyense.  Microperca  punctulata.  Etheostoma  squamiceps. 

Ulocentra  simotera. 

Group  D  (ventrals  very  close  together,  almost  touching). 

Etheostoma  flabellare.  Etheostoma  whipplii.  Etheostoma  pottaii. 

Etheostoma  cceruleum.  Etheostoma  jessia?.  Copelandellus  quiescens. 

Etheostoma  lepidum.  Etheostoma  rufilineatum.  Boleichthys  fusiform  is. 

Etheostoma  cragini.  Etheostoma  camurum.  Boleichthys  fusiformis  eos. 

Etheostoma  australe.  Etheostoma  maculatum. 

In  several  of  these  cases,  the  assignment  is  almost  arbitrary;  thus:  Hadroplenu  mgrofaaciabu 
has  the  interspace  narrower  than  in  Hodroplemt  o*pro,  and  scarcely  wider  than  in  IladropUnu 
tvidm.  Diple$km  Uamioide*  and  Pywhronuuter  tutcumbta  might  be  placed  iu  B  as  properly  as  in  C. 
We  conclude  that  while  this  character  may  prove  useful  in  classification,  we  are  unable  to  use 
It  to  separate  a  large  group  or  genua,  Pmrdna,  from  the  still  larger  and  more  heterogeneous  group, 


•  Named  for  General  Benjamin  Alvord,  U.  8.  Army,  a  gentleman  interested  in  natural  history, 
who  discovered  llAhordmu  mmcuUdut,"  at  Fort  Gratiot  on  Lake  Huron. 
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quadrate  in  form,  the  hues  rather  dull ;  a  small  blackish  spot  at  each  end 
of  the  lateral  line.  Length  6  inches.  Ohio  to  Iowa,  south  to  Kentucky 
and  Oklahoma;  in  sandy  rivers;  locally  common,  especially  in  Arkansas; 
a  well-marked  species,  notable  for  its  very  slender  head.  (^o£6r,  tapering ; 
Ks$a?j/,  head.) 

EUb«%Mlc/ma  phozocephdum,  Nelson,  Ball.  Ills.  Man.  Nat.  Hist.,  I,  35,  1876,  Illinois  River  and 

its  tributaries.    (Coll.  Nelson.) 
AlwrdiuM pttoxoctphahu,  Jordan  &  Gilbkst,  Synopsis,  601, 1883. 
Ptrcina phoxooephala,  Boulenuer,  Cat.,  I,  63. 

1419.  HADBOPTEBUS  MACBOCEPHALU8  (Cope). 

Head  3$  to  4 ;  depth  6  to  7 ;  eye  4i  in  head,  shorter  than  snont.  D.  XIII 
to  XV 1-12  to  14;  A.  II,  9  to  11 ;  scales  11-88  to  90-16,  pores  74  to  83. 
Body  elongate ;  head  longer  and  more  slender  than  in  Hadropteru*  aspro ; 
maxillary  about  reaching  pupil,  3±  in  head  ;  nape  scaly ;  cheek  naked,  or 
with  a  few  rudimentary  scales  behind  eye;  opercle  with  very  small 
cycloid  scales  above,  rarely  quite  naked ;  breast  naked ;  scales  on  middle 
line  of  belly  enlarged  and  caducous.  Gill  membranes  separate.  Pectoral 
If  in  head ;  anal  spines  subequal ;  ventrals  well  separated.  Color  light 
brown ;  9  black  spots  on  side,  confluent,  squarish  in  form,  sharply  denned 
and  edged  above  by  a  continuous,  undulating  pale  streak  from  eye  to 
base  of  caudal;  fins,  including  ventrals,  barred;  a  small  but  very  dis- 
tinct spot  at  base  of  caudal;  a  median  dark  shade  across  spinous  dorsal. 
West  slope  of  the  Alleghanies  from  Pennsylvania  southward  in  mountain 
streams ;  rather  scarce;  .known  from  Youghiogheny  River,  Foxburg,  Penn- 
sylvania; north  fork  of  Holston  River,  Saltville,  Virginia;  middle  fork 
of  Holston  River,  Glade  Spring,  Virginia ;  Big  Sandy,  Green,  and  Cum- 
berland rivers,  Kentucky;  and  Clinch  River,  Tennessee.  A  large  and 
interesting  darter ;  found  only  in  clear  ri  vers,  not  in  brooks,  (natcpbs, 
long;  Ke^atyj  head.) 

F3heo«toma  macroccphalum,  Cope,  Trans.  Amer.  Philos.  Soc.,  1866,  400,  Youghiogheny  River, 
Pennsylvania;  Va.illa.nt,  Becherches,  64,  1873,  with  plate;  Jordan,  Bull.  U.  S.  Fish 
Comm.,  Tin,  1888  (1890),  147. 

Alvordiutmacroctphalm*,  Jordan  &  Gilbert,  Synopsis,  601,  1883. 

Prrdma  macrocqphaluA,  BoULINOER,  Cat.,  I,  62. 

1420.  HADBOPTEBUS  HACULATUS  (Girard). 

This  species  has  never  been  satisfactorily  identified  since  its  first  descrip- 
tion. It  seems  to  be  close  to  Hadropterun  guntheri  and  to  Hadropter** 
aspro,  but  is  apparently  characterized  by  the  naked  head.  The  following 
is  the  original  description  :  "  Amongst  the  fishes  collected  by  Major  B. 
Alvord,  at  Fort  Gratiot,  Lake  Huron,  there  is  a  species  of  Etkeostomid,  the 
generic  character  of  which  reminds  us  somewhat  of  those  given  to  the 
genus  Hadropteru*.  The  operole  and  cheeks,  however,  are  scaleless,  as 
well  as  the  throat,  which  is  minutely  prickly.  The  first  dorsal  fin  is  longer 
and  lower  than  the  second,  which  is  equal  to  the  anal.  The  oaudal  is 
eraarginated  posteriorly.  The  species  itself  being  yet  undescribed,  we 
shall  call  it  Alvordius  maculatus.     The  specimen  before  us  measures  2f 
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rather  elongate,  fusiform,  compressed  behind.  Head  moderately  elongate 
leas  pointed  than  in  some  of  the  species.  Month  moderate,  the  lower  jaw 
inolnded  ;  maxillary  reaching  just  past  the  front  of  the  eye.  Gill  mem- 
branes scarcely  connected ;  distance  from  month  to  gill  cleft  about  half 
head.  Lateral  line  straight,  prolonged  forward  to  the  eye.  Opercles 
with  rather  large  scales ;  cheeks  usually  covered  with  very  small  ones, 
which  are  scarcely  visible,  but  rarely  or  never  obsolete ;  breast  naked ; 
nape  naked,  or  more  or  less  scaly ;  middle  line  of  belly  with  enlarged 
caducous  scales ;  body  otherwise  entirely  scaly ,  the  scales  small  and  rough. 
Pectoral  a  little  shorter  than  head;  ventrals  well  separated.  Skull 
smoother  than  in  Percina,  its  outline  more  convex,  frontal  region  very 
narrow ;  supraoccipital  crest  minute.  Pyloric  cwca  3.  Vertebrae 
19  -f  23 =42.  Shoulder  girdle  and  pharyngeals  as  in  Percina.  Coloration 
straw  yellow  or  greenish,  with  dark  tessellations  and  marblings  above, 
and  about  7  large  dark  blotches  along  the  sides,  which  are  partly  conflu- 
ent, thus  forming  a  moniliform  band  ;  fins  barred.  Great  Lake  region  to 
the  middle  Missouri,  and  north  to  Minnesota;*  southward  through  Mis- 
souri, Indiana,  and  Kentucky  to  Arkansas,  especially  common  in  the 
Ohio  Valley  ;  abundant  in  clear,  gravelly  streams,  not  common  in  small 
brooks.  One  of  the  most  curious  and  elegant  of  the  darters.  Its  color- 
ation varies  much  in  intensity  with  differences  in  surroundings.  (A*prof 
or  Zingely  a  related  genus,  which  this  species  resembles ;  from  asper,  rough. ) 


blnmioid**,  Kibtland,  Journ.  Bost.  8oc.  Nat.  Hist.,  1839,  340,  fig.  (but  not  descrip- 
tion) ;  not  of  Raft  wbso.uk. 

Al*or<H*M  tupro,  Gopk  &  Jordan,  Proc.  Ac.  Nat.  Sci.  Phila.,  1877,  51,  White  River,  Indian- 
apolis, Indiana,  substitute  for  Etkeotloma  bUmtioide*,  of  Kibtland  and  Aoabsiz;  Jordan  A 
Gilbbbt,  Synopsis,  601,  1883. 

Pmcima  oipro,  BouLUtoiA,  Cat.,  i,  69. 

14M,  HADR0PTERIT8  GtTXTHERI  (Eigenmann  A  Eigenmann). 

Head  3£  to  4 ;  depth  5f  to  6.  D.  X-13  or  14 ;  A.  II,  9  to  11 ;  scales  5-56 
or  57-9,  pores  53  to  56.  Premaxillaries  not  protractile;  distance  from 
mouth  to  gill  cleft  half  head ;  gill  membranes  scarcely  connected ;  ven- 
tral line  with  the  median  scales  enlarged  ;  lateral  line  complete  ;  palate 
with  well-developed  teeth;  preoperole  entire;  nape  and  breast < with  the 
exception  of  the  median  line)  naked;  cheeks  and  opercles  each  with 
about  3  series  of  large  scales.  A  strong  opercular  spine ;  pectoral  nearly 
as  long  as  head.  Yellowish;  back  marbled  with  darker;  a  lateral  series 
of  large  dark  spots ;  dark  streaks  below  and  before  eye ;  spinous  dorsal 
with  a  dark  spot  in  front  and  another  behind.  Closely  related  to  Hadrop- 
terut  ouachita.     Sonris  River,  Winnipeg,  south  to  Iowa.     (Eigenmann.) 

•  Recorded  by  Dr.  Eigenmann  from  Brandon  and  Wiunipeg  in  Manitoba.  Concerning  these 
specimens.  Dr.  Boulenger  remarks:  "The  latter  specimens  hare  been  referred  by  Prof.  Eigen- 
mann to  P.  oqyro,  from  which  they  differ  in  the  naked  cheek  (with  or  without  r  few  embedded 
seals*)  and  the  smaller  number  of  scales  in  the  lateral  line.    They  show  the  following  formula: 

D.  XIII,  12-14;  A.  II,  9-10;  scales  64-72,,-^  ;  lateral  line  56-62.     In  the  Bull.  U.  S.  Fish  Coram., 

rot,  1889,  p.  118.  Professor  Jordan  says  of  P.  peltate:  '  General  form  of  E.  aspro,  from  which  this 
species  scarcely  aiders  except  in  the  larger  site  of  the  scales.'  If  so,  the  Canadian  specimens 
belong  to  P.  jistlsjfti  and  not  to  P.  otpro.  The  two  species  are,  however,  nearly  completely  con- 
nected, sad  nay  ultimately  hare  to  be  united." 
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1424.  HADROPTEBU8  OUACHITA  (Jordan  A  Gilbert). 

Head  4  ;  depth  6| ;  eye  3}  in  head,  equal  to  snoot.  D.  XI  or  XII-13; 
A.  II,  10;  scales  6-52  to  60-10,  pores  50  to  58.  Body  elongate,  slender, 
comparatively  little  compressed.  Head  slender,  the  snout  not  blunt,  the 
upper  profile  descending  in  a  long  gentle  curve.  Mouth  moderate, 
narrow  ,  premaxillaries  on  a  level  with  lower  part  of  orbit,  nonprotrac- 
tile ;  lower  jaw  included ;  gape  nearly  horizontal ;  maxillary  reaching 
vertical  from  front  of  orbit,  its  length  slightly  greater  than  snout,  3|  in 
head.  Gill  membranes  scarcely  joined  across  isthmus.  Fins  of  moderate 
size;  longest  dorsal  spine  2±  in  head,  the  longest  soft  ray  more  than  half 
head ;  anal  spines  short  and  weak,  the  two  nearly  equal,  their  length 
equaling  diameter  of  orbit ;  caudal  emarginate ;  pectorals  reaching  to 
opposite  tips  of  ventrals,  as  long  as  head.  Scales  moderate,  rough; 
lateral  line  complete,  straight ;  opercles  and  nape  scaled ;  cheeks  smooth, 
naked  or  covered  with  embedded  scales ;  breast  naked ;  middle  of  belly 
naked,  or  with  series  of  enlarged  plates;  an  enlarged  spinous  scale 
between  bases  of  ventral  fins.  Color  olivaceous ;  back  more  or  less  tes- 
sellated with  dark  brownish,  the  margins  of  the  scales  dusky  ;  5  rather 
faint  dark  bars  from  the  back  downward  and  forward  to  lateral  line  ;  the 
first  under  front  of  spinous  dorsal  and  the  second  under  its  last  rays,  the 
third  under  middle  of  soft  dorsal  and  the  fourth  immediately  behind  it, 
the  fifth  a  mere  cross  blotch  on  back  of  tail ;  on  middle  of  back  these 
bars  are  narrower  than  the  interspaces,  bnt  grow  much  wider  downward; 
middle  of  sides  with  a  series  of  8  or  9  quadrate  dusky  blotches,  more  or 
less  confluent,  as  in  aspro ;  below  pale,  unmarked  ;  dorsals,  caudal,  and 
pectorals  more  or  less  evidently  barred  with  light  and  dark ;  ventrals 
and  anal  unmarked ;  no  red  or  blue  in  life.  Length  2  inches.  Southern 
Indiana,  western  Kentucky,  and  southwest  to  Arkansas;  not  rare ;  known 
from  Patoka  River,  Indiana  (Evermann) ;  lower  Green  and  Obion  rivers. 
Kentucky  (Wool m an) ;  Black  River  *  and  Saline  River,  Arkansas.  Very 
close  to  Hadropterus  peltatus,  a  little  more  slender,  the  pectorals  longer, 
and  4  distinct  cross  blotches  on  the  back.  The  scales  in  both  are  larger 
than  in  Hadropterus  a*pro,  which  they  otherwise  much  resemble.  (Name 
from  the  Ouachita  River  in  Arkansas,  now  usually  spelled  Washita, 
from  a  tributary  of  which  the  types  were  taken.) 

Rheottotna  {Uadroptenu)  onachiUe,  Jordan  &  GiLBKRT,  Proc.  U.  8.  Nat.  Mus.,  49,  1887,  Saline 
River,  Benton,  Arkansas,  a  tributary  of  the  Washita;  (Type  No.  36449) ;  Coll.  Jor- 
dan &  Meek);    Jordan,  Bull.  V.  8.  Fish  Gomm.,  vin,  1888  (1890),  164. 


*Th<»  following  description  is  taken  from  a  specimen  from  Black  River,  Black  Rock,  Arkan- 
(Coll.  S.  E.  Meek): 

Head  4;  depth  6%;  eye  3|;  snout  3>£;  interorbital  width  2  in  eye.  D.  X-13 ;  A.  II,  10;  scales 
6-58-8,  lateral  line  complete.  Body  slender,  subterete,  rather  loosely  scaled;  breast  and  nape 
naked,  cheeks  and  opercles  scaly;  •belly  with  a  naked  streak  where  the  plates  have  fallen  off. 
Head  narrow,  slender;  snout  pointed;  mouth  large,  maxillary  reaching  pupil.  Upper  jaw  with 
frenum,  but  scarcely  protractile.  Gill  membranes  slightly  connected  across  isthmus.  Eye 
large,  a  little  less  than  snout;  iuterorbital  very  narrow.  Anal  fin  large.  Color  similar  to  that 
of  H.  asprv;  sides  with  about  8  very  irregular,  confluent  dark  blotch**,  most  distinct  on  pos- 
terior part  of  body;  a  dark  line  forward  and  a  very  distinct  one  downward  from  the  eye,  meet- 
ing its  fellow  beneath;  4  broad  dark  blotches  across  the  back  (resembling  CotiogaMer  urmtidea 
in  this  respect),  the  first  at  anterior  part  of  spinous  dorsal,  the  second  between  the  dorsals,  the 
third  near  the  middle  of  soft  dorsal,  and  the  fourth  just  behind  the  soft  dorsal;  fins,  except 
Tsntrals  and  anal,  barred  with  dark. 
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base;  ventrals  not  widely  separated.  Coloration  extremely  brilliant; 
dark  olivaceous  above,  tessellated  with  dark;  sides  with  about  7  broad 
transverse  bars  extending  from  below  the  lateral  line  on  one  side,  across 
the  back,  and  down  the  other  side ;  these  bars  are  wider  than  the  eye 
and  are  connected  along  the  lateral  line  by  a  faint  black  stripe ;  in  the 
female  these  bars  are  black  and  the  intervening  spaces  yellowish ;  in  the 
male  the  bars  are  of  a  dark  rich  blue  green,  with  metallic  luster ;  the 
connecting  longitudinal  line  greenish  bronze;  just  above  this  line  is  a 
luminous  yellowish  streak,  and  above,  in  each  of  the  interspaces  between 
the  bars,  is  a  bright  blotch  of  bronze-red ;  blackish  green  streaks  down- 
ward and  forward  from  eye ;  cheeks  orange  red,  the  color  of  iron  rust ; 
dorsal  fin  orange  colored,  with  a  bright  bronze  edge,  a  blackish  spot  on 
the  last  rays ;  seoond  dorsal  and  caudal  pale  orange ;  two  bright  yellow- 
ish spots  at  base  of  caudal;  anal  bronze,  with  a  blue-black  shading; 
ventral  fins  dark  blue-black ;  pectorals  faintly  orange.  Males  with  the 
rays  of  the  ventral  and  anal  fins  covered  with  small  corneous  tubercles, 
much  as  in  some  Cyprinidas.  Female  and  alcoholic  specimens  show  little 
of  the  bright  colors,  although  the  same  pattern  is  preserved.  The  spinous 
dorsal  has  a  dusky  spot  on  its  posterior  rays,  and  the  fins  are  destitute  of 
the  dark  bars  found  in  related  species.  Length  2  to  3  inches.  Indiana, 
in  the  Wabash  and  Maumee  basins,  west  to  central  Iowa  and  south- 
ward in  Arkansas,  Kentucky,  and  Tennessee  in  the  larger,  clear  streams ; 
especially  abundant  in  the  French  Broad,  the  Wabash  and  in  the  Ozark 
region ;  not  found  east  of  the  Alleghanies.  There  is  considerable  varia- 
tion in  ooloration  and  in  size  of  scales,  those  from  the  Tennessee  Basin 
especially  having  larger  scales  (52  to  65).  One  of  the  most  brilliant  of 
all  fishes,     (eiecdfc,  comely.) 

Ahrordw*  orides,  Jordan  &  Copkland,  Proc.  Ac.  Nat.  Sci.  Phila.,  1877,  51,  White  River,  near 
Indianapolis,  Indiana;  (Coll.  Jordan  A  Copeland);  Jordan  &  Gilbert,  Synopsis,  503. 

Bktotkma  midm,  Jordan,  Boll.  U.  8.  Fish  Comra.,  vm,  1889,  53;  Woolman,  Ball.  U.  S.  Fish 
Oomia.,  x,  1890,  260. 

Subgenus  SBRRARIA,  Gilbert. 
1427.  HADROPTKRUS  8CIERIS,  Swain. 

Head  4  to  4£ ;  depth  5  to  6 ;  eye  4  to  4$  in  head,  scarcely  equal  to  snout ; 
snout  bluntish,  3£  in  head.  D.  XIII-13  or  14;  A.  11,9;  scales  7-68  to 
70-17,  pores  64  to  71.  Body  robust,  rather  compressed  behind.  Head 
rather  short.  Mouth  small,  the  lower  jaw  included ;  maxillary  not 
reaching  the  eye  by  about  the  width  of  the  pupil ;  preopercle  more  or 
less  distinctly  serrate,  especially  in  the  youug  and  in  southern  speci- 
mens. Gill  membranes  broadly  connected.  Lateral  line  straight,  com- 
plete, not  prolonged  forward  to  the  eye.  Opercle  covered  with  rather 
large  scales;  cheeks  with  slightly  smaller  ones  ;  a  triangular  area  ou  the 
breast,  in  front  of  the  ventral  fins,  with  embedded  scales;  breast  other- 
wise almost  naked ;  throat  naked  ;  scales  persistent,  those  ou  middle  line 
of  belly  little  enlarged  and  not  caducous,  except  a  few  of  the  anterior 
ones,  1  enlarged  plate  being  present  between  the  veut?a\  ^\yv*\  \x*&3 
otherwise  covered  with  rather  small  ctenoid  scales.    Flua  a\\  N^rg  Yv£fp\ 
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enlarged,  but  the  most  of  them  not  caducous  nor  especially  spinous. 
Gill  membranes  a  little  connected.  Color  dark  olive  above,  with  black- 
ish markings;  sides  with  vertical  bars,  somewhat  diamond-shaped,  but 
quite  narrow ;  these  acute  above  and  below,  more  or  less  confluent  along 
the  middle,  about  12  in  number;  the  bands  dark  greenish,  varying  to  jet 
black,  most  distinct  near  the  middle  of  the  body  and  broadest  behind ; 
inner  half  of  each  of  the  vertical  fins  black ;  outer  half  more  or  less 
speckled  and  barred ;  top  of  head  black,  a  black  band  through  eye  and 
snout,  and  a  dark  vertical  shade  below  the  eye;  a  small  black  spot 
between  2  smaller  ones  at  base  of  caudal  fin ;  no  red  nor  blue.  Length  6 
inches.  South  Carolina  to  Louisiana  in  the  larger  dear  streams ;  common 
in  the  Alabama  Basin ;  one  of  the  largest  of  the  darters,  its  form  heavy, 
more  like  that  of  a  typical  perch,     (niger,  black;  fasciatus,  banded.) 

HadropUrus   nigrofaxiatui,  Agassis,   Amer.  Journ.  Bel.   and  Arts,   xvn,   1854,  306,   Mobile, 

Alabama;  Jordan  ft  Gilbert,  Synopsis,  606. 
PUmoperca  ancept,  Vaillawt,  Becherches  rar  Etheostom.,  37,  plate  1,  flg.  3,  1873;  do  locality 

given. 
AlrofrHn*  tpdlmaui,  Hay,  Proc.  U.  S.  Nat  Mas.,  1880,  491,  Chickaaawha  River,  Mississippi. 

(Type,  No.  27432.    Coll.  Hay.) 
Bkeotkmta  nigro/cudatum,  Vaillakt,  Becherches,  69, 1873;  Boulknokb,  Oat.,  i,  80. 


467.  HYPOHOMUS,  Cope. 

Hypohomu*,  Cops,  Proc.  Amer.  PhlL  80c.  Phila.,  1870,  449,  (aurttntiactu). 
Swainia,  Jordan  ft  Evermann,  new  subgenus,  (mptamattu). 

This  genus  contains  darters  closely  allied  both  to  HadropteruB  and  to 
Etheostoma  (Nothonotu*).  From  the  former  they  are  separated  by  the  non- 
differentiation  of  the  ventral  scales,  the  belly  being  covered  with  small, 
persistent  scales  like  those  on  the  sides.  From  Etheostoma,  Hypohomus  is 
distinguished  chiefly  by  the  larger  anal  fin,  more  depressed  cranium,  and 
more  separated  ventrals.  The  relation  in  both  cases  is  very  close.  Species 
of  large  size  and  usually  showy  coloration,    (rru,  below ;  6/*6f,  uniform.) 

SWAIXIA*: 

a.  Gill  membranes  broadly  united  across  the  isthmus;  scales  very  small;  snout  long  and  slender, 
the  mouth  long  and  narrow. 
I.  Color  olivaceous,  with  dark  lateral  blotches;  a  black  humeral  scale;  fins  with  orange; 
head  3 J  in  length;  depth  5%;  cheek  and  opercles  scaly.  squam  atus,  1429. 

Htpohomus: 
aa.  Gill  membranes  scarcely  connected;  snout  moderately  produced, 
c.  Opercles  and  breast  scaly. 

d.  Scales  very  small,  about  86;  dorsal  rays  XV,  16;   color  yellow,  with  dark  lateral 

shades.  airantiacuk,  1430. 

dd.  Scales  moderate,  about  66;  dorsal  rays  about  XIII,  13;  color  greenish,  with  a  dark 

wavy  lateral  band,  bordered  above  and  below  by  pale;  a  dark  si»ot  at  base  of 

caudal.  cymatot.knia,  1431. 

cc.  Opercles  and  breast  naked;  cheeks  nearly  so;  dorsal  rays  about  XII,  12;  color  brilliant 

olive,  with  dark  cross  bars,  the  interspaces  red  in  the  male. 

e.  8ca1es  about  74;  lateral  line  complete.  ma  not.*:,  1432. 

«*.  Scales  about  60;  lateral  line  incomplete.  spiloti-k,  143:). 


*  Named  for  Dr.  Joseph  Swain,  President  of  the  University  of  Indiana,  and  discoverer  of  the 
typical  species. 
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head  moderate,  snout  deourved;  month  nearly  horizontal,  lower  jaw 
slightly  included ;  premaxillaries  not  protractile ;  maxillary  reaching  past 
front  of  orbit ;  gill  membranes  slightly  connected;  width  of  interorbital 
space  about*  5  in  head.  Cheeks,  opercles,  and  nape  covered  with  fine 
scales;  breast  naked ;  scales  very  small,  firm,  and  even,  strongly  ctenoid ; 
lateral  line  nearly  straight,  complete.  Dorsal  fins  long,  well  separated, 
low,  longest  spines  less  than  half  length  of  head;  anal  higher;  pectorals 
long,  1{  in  head ;  caudal  truncate.  Color  in  life  olive,  tinged  with  orange ; 
a  black  lateral  band  of  confluent  black  blotches ;  ohin  and  throat  deep 
orange ;  deep  orange  on  front  of  spinous  dorsal,  shading  to  yellow  behind ; 
orange  on  front  of  pectoral ;  a  round  yellow  spot  above  each  interspace 
in  lateral  band ;  a  row  of  small  brown  spots  on  each  side  of  back  nearer 
base  of  dorsal  fin  than  to  lateral  line,  these  ceasing  under  soft  dorsal ;  top 
of  head  dark.  Length  4  to  6  inohes.  Upper  Tennessee  Basin,  rather  rare, 
in  swift  waters;  a  beautiful  species;  known  from  the  North  Fork  of 
Holston ,  Clinch,  Watauga,  and  French  Broad  rivers,  (aurantiacus,  orange 
colored.) 

CbttogatUr  anrantiacu*,  Copk,  Journ.  Ac.  Nat.  8ci.  Phila.,  1869,  211,  North  Fork  of  Holston 

River,  Saltville,  Virginia,  (Coll.  Cope). 
EXkeottom*  tmrantiacwn,  Vaillant,  Becherche*,  67,  1873;  Jordan,  Bull.  U.  8.  Fish  Comm.,  mi, 

1888(1890),  147;  Boulxngkr,  Cat.,  i,  67. 
Hadroptmu  amraniiacuA,  Jordak  k  Gilbkrt,  Synopsis,  605, 1883;  Bean,  Proc.  U.  8.  Nat.  Mot., 

1885, 165. 

1481.  HTPOHOHUS  CTHATOTJENIA  (Gilbert  A  Meek). 

Head  4  to  4±;  depth  5 ;  eye  large,  4  in  head,  about  equaling  snout; 
D.  XII  to  XIV-12  to  14 ;  A.  II,  10.  Scales  7-64  to  70-12,  pores  60  to  63. 
Body  robust,  comparatively  little  compressed,  the  ventral  region  very 
prominent,  rounded,  the  dorsal  region  scarcely  elevated ;  dorsal  and  ven- 
tral outlines  converging  rapidly  toward  caudal  peduncle,  which  is  very 
narrow  and  expands  abruptly  behind  to  form  a  broad  basis  for  the  caudal 
fin.  Head  short,  tapering  rapidly  forward,  the  snout  not  blunt,  short  and 
slender.  Mouth  small,  oblique,  the  lower  jaw  included ;  maxillary  nearly 
reaching  vertical  from  front  of  orbit,  about  4$  in  head.  Teeth  in  very 
narrow  cardiform  bands,  the  outer  series  in  both  jaws  rather  conspicuously 
enlarged.  Cheeks,  opercles,  nape,  and  breast  covered  with  large  scales, 
those  on  cheeks  smaller  than  the  others.  Preopercular  margin  entire. 
Gill  membranes  narrowly  joined  across  isthmus,  the  union  being  in  most 
cases  hardly  perceptible,  but  in  one  specimen  examined  quite  broad. 
Spinous  dorsal  rather  short  and  high,  the  first  spine  but  little  shorter  than 
the  second ;  anterior  spines  highest,  the  outline  of  the  fin  thence  declined ; 
highest  spine  equaling  half  the  length  of  the  head ;  soft  dorsal  small, 
quadrate,  as  long  as  high,  its  base  but  little  more  than  half  that  of  spinous 
dorsal,  its  longest  ray  If  in  head ;  first  anal  spine  very  strong  and  robust, 
much  stronger  than  any  of  dorsal  spines,  or  than  the  second  anal  spine, 
its  length  equaling  distance  from  snout  to  center  of  pupil,  equaling  or 
slightly  exceeding  that  of  second  anal  spine ;  anal  larger  than  second 
dorsal,  its  base  slightly  longer,  and  the  rays  higher,  the  longest  ray  li  to 

F.  N.  a.— 67 
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equaling  that  of  snout ;  candal  wide,  truncate  behind,  slightly  emarginate 
when  fin  is  not  spread ;  pectorals  equaling  distance  from  front  of  orbit 
to  tip  of  opercular  spine,  the  tips  of  pectorals  and  ventrals  reaching 
about  the  same  vertical ;  ventrals  1±  or  If  in  head.  Scales  on  body  of 
moderate  size,  becoming  larger  and  less  closely  imbricated  posteriorly, 
those  on  nape  and  along  base  of  dorsal  anteriorly  little  imbricated, 
roundish,  without  spinous  points,  partially  embedded  in  the  skin ;  ventral 
region  uniformly  scaled,  without  naked  strip  or  series  of  caducous  plates ; 
no  enlarged  scale  between  bases  of  ventral  fins ;  head  and  breast  naked, 
excepting  a  few  embedded  scales  below  and  behind  eye.  Color  olivaceous, 
the  back  with  8  to  10  dusky  cross  bars  wider  than  the  interspaces ;  these 
dorsal  bars  usually  continuous  with  an  equal  number  on  middle  of  sides, 
the  latter  terminating  below  lateral  line  in  V-shaped  prolongations,  much 
like  those  in  DipUsion  bleunioides.  In  one  specimen  examined  (adult  male) 
the  first  2  bars  are  partially  confluent  on  sides,  the  anterior  one  including 
the  axil  and  ending  in  a  black  spot  below  pectorals,  the  second  encircling 
body  behind  ventral  fins ;  bars  behind  front  of  anal  in  this  specimen  also 
completely  encircling  body ;  back  and  sides  marked  with  many  small, 
bright,  carmine-red  spots,  irregularly  disposed  in  the  light  interspaces; 
in  the  male  specimen  examined  by  us  they  are  muoh  more  numerous, 
those  on  hinder  part  of  body  confluent,  forming  narrow  bars,  1  down 
the  middle  of  each  light  space ;  a  dark  streak  forward  and  1  backward 
from  eye,  none  downward ;  opercle  and  vop  of  head  dusky ;  spinous  dor- 
sal dusky,  the  base  marked  with  fine  red  spots,  the  fin  broadly  margined 
with  a  bright  carmine  band ;  soft  dorsal  barred  with  alternating  series  of 
dark  and  of  reddish  spots ;  caudal  with  wide  bars  of  dark  and  red ;  a  pair 
of  small  jet-black  spots  on  caudal  peduncle  at  base  of  median  caudal 
rays;  anal  dusky  at  base;  pectorals  and  ventrals  light  orange,  indis- 
tinctly barred  with  dusky.  Length  4  inches.  Niangua  River,  in  the 
Ozark  region  of  southern  Missouri ;  scarce ;  not  seen  elsewhere.  A  sin- 
gularly beautiful  fish. 

EtitMMoma  (Hadrcpterus)  nioapue,  Gilbert  A  Mkkk,  Proc.  U.  8.  Nat  Mas.,  1887,  62,  Niangua 
River,  near  Marshfield,  Missouri  (Type,  No.  36214.  Coll.  Gilbert  A  Meek);  Mirk, 
Bull.  U.  8.  Fish  Coram.,  ix,  1889  (1891),  126. 

Bkeodoma  wtawgag,  BouLXNOER,  Oat,  i,  68. 

148S.  HYP0H0MU8  8PILOTUS  (Gilbert). 

Head  $£  to  3| ;  depth  5±  to  6i ;  eye  5  in  head  in  specimens  2  to  3  inches 
long.  D.  X  or  XI-12  or  13 ;  A.  II,  10  or  11.  Scales  8-58  to  60,  the  pores 
absent  on  the  posterior  5  to  13  scales,  and  occasionally  on  single  scales 
more  anteriorly.  Color  in  life  olive  green  above,  light  below ;  back  with 
8  dark  cross  bars  formed  of  dusky  mottlings;  continuous  with  these,  or 
in  other  cases  alternating  with  them,  are  8  V-shaped  markings  on  middle  of 
sides;  sides  and  above  spotted,  with  reddish  orange  occupying  the  light 
interspaces ;  a  narrow  black  bar  from  above  opercular  angle,  through  eye, 
encircling  the  snout;  pectorals  and  ventrals  translucent,  tinged  with 
light  orange ;  dorsal  translucent,  the  rays  speckled ;  spinous  dorsal  with 
a  narrow  red  margin,  terminating  posteriorly  in  a  bright  orange-red 
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broad,  depressed,  the  bones  rugose.  Gill  membranes  very  slightly  joined 
at  base  Cheeks  mostly  naked  ;  opercles  closely  scaled.  Breast  naked, 
or  with  a  few  scattered  scales.  Paired  fins  rather  small,  the  vertical  fins 
long  bat  rather  high  ;  membrane  of  first  dorsal  not  joining  base  of  second; 
longest  dorsal  spine  about  equaling  distance  from  tip  of  snout  to  middle 
of  orbit ;  soft  rays  half  as  long  as  head ;  caudal  fin  deeply  emarginate  • 
anal  spines  very  short,  about  equal  in  size,  as  long  as  diameter  of  orbit ; 
soft  rays  of  anal  high,  the  fin  rather  longer  than  second  dorsal ;  pectorals 
and  ventrals  short,  reaching  about  the  same  vertical,  not  nearly  to  vent; 
length  of  pectorals  nearly  equal  to  head.  Scales  of  moderate  size ;  nape 
completely  invested  ;  a  wide  naked  strip  on  each  side  of  median  line  of  belly, 
the  latter  containing  a  single  series  of  thin,  elongate  plates,  weakly 
spinous  on  posterior  margins,  these  probably  caducous ;  lateral  line  com- 
plete, parallel  with  outline  of  back.  Color  greenish  olive,  rendered  dusky 
on  upper  parts  by  black  specks  which  become  large  and  very  conspicuous 
on  top  of  head,  opercles,  and  sides  of  snout ;  four  conspicuous  dark  cross 
bars,  narrower  than  interspaces,  downward  and  forward  from  back  to 
lateral  line  ;  the  first  from  anterior  dorsal  spines,  the  second  from  space 
between  dorsals,  the  third  from  posterior  half  of  soft  dorsal,  and  the 
fourth  from  caudal  peduncle;  a  series  of  about  11  dusky blotohes  on 
sides  immediately  below  lateral  line  ;  a  black  bar  before,  one  below  and 
one  behind  eye,  the  one  below  eye  very  distinct ;  dorsals,  pectorals,  and 
caudal  barred  with  light  and  dark ;  ventrals  and  anal  plain.  In  life  the 
colors  similar,  there  being  no  distinct  blue,  red,  or  green.  Lower 
Wabash  basin  (Evermann)  to  southern  Missouri,  south  through  Arkansas 
and  Alabama  to  the  Escambia;  mostly  in  sandy  lowland  streams.  A 
strikingly  colored  species.*  ( Uranidea,  the  miller's  thumb,  or  blob,  now 
called  Cotius ;  ovpavoc,  sky ;  eiriof,  looking.) 

EUu*nioma  (OoUogtuUr)  uranidca,  Jordan  k  Gilbirt,  Proc.  U.  S.  Nat.  Mna.,  1887,  48,  Washita 
River,  Arkadelphia,  Arkansas;  (Type,  No.  36413.  Coll.  Jordan  &  Gilbert);  Jordan, 
Bull.  U.  8.  Fish  Coinm.,  vm,  1888  (1890),  164. 

I486.  COTTOG ASTER  COPELANDI  (Jordan). 

Head  3f  to  4* ;  depth  5*  to  6* ;  eye  large,  3*  to  3f  in  head.  D.  X  to  XII-10 
to  12 ;  A.  II,  8  or  9 ;  scales  6-44  to  56-8.  Body  rather  slender  and  elongate. 
Head  rather  large  and  long,  somewhat  narrowed,  resembling  that  of 
Boleosoma.  Mouth  small,  horizontal,  subinferior.  Cheeks  naked;  oper- 
cles and  neck  each  with  a  few  scales ;  throat  naked ;  ventral  plates  well 
developed ;  scales  moderate,  strongly  ctenoid.  Pectoral  as  long  as  head. 
Color  brownish  olive ;  a  series  of  rather  small,  horizontally-oblong,  black 
blotches  along  the  lateral  line,  forming  an  interrupted  lateral  band ;  back 
tessellated;  blackish  streaks  forward  and  downward  from  eye;  ventral 
fins  dusky  in  the  male ;  vertical  fins  with  dusky  specks  ;  a  small  ink-like 
speck  at  base  of  caudal  persistent  in  most  specimens ;  a  black  spot  on 
anterior  rays  of  spinous  dorsal.  Length  2£  to  3  inches.  Great  Lake 
region,  from  Lake  Champlain  to  Lake  Huron  and  south  to  the  Black 

*  Improperly  placed  in  the  uynonymy  of  Oottogcuter  i*wrrdi  by  Dr.  Boulenger. 
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River ;  very  variable ;  inhabits  rivers  rather  than  brooks.  (Named  for 
its  discoverer,  Dr.  George  C.  Shamard,  surgeon  of  the  U.  8.  Pacific  R.  R. 
Survey.) 

Hadrvpieru*  ukumardi,  G i bard,  Proc.  Ac.  Nat.  Sci.  Pbila.,  1869,  100,  Arkansas  River,  near 

Port  Smith,  Arkansas. 
Btkeodomawrighti,  MgCormick,  Bull.  Oberlin  College  Lab.,  No.  2,  80,  1891,  near  Oberlin, 

Lorain  County,  Ohio;  specimen  with  a  frenum  to  upper  jaw.    (Ooll.  L.  M.  MoOormick.) 
Bkeottoma  9ck*mardi,  Vaillant,  Becherches,  73,  1873. 
JmotUtma  $humardi,  Jordan  A  Gilbert,  Synopsis,  498, 1883. 
Bolaosoma  akmnardi,  BOUUWOKR,  Oat,  I,  92. 

469.  ULOCENTRA,  Jordan. 

Ulocemtra,  Jordan,  Han.  Vcrt.  E.  U.  8.,  Ed.  2,  223,  1878,  (atripumV). 

Body  moderately  elongate,  little  compressed.  Head  short,  thick,  with 
tumid  cheeks.  Month  small,  horizontal,  the  lower  jaw  included.  Pre- 
maxillaries  protractile,  little  movable,  sometimes  with  a  narrow,  mesial 
frenum  in  some  species ;  maxillary  movable,  not  joined  to  the  preorbital 
except  at  its  root ;  vomerine  teeth  present,  small.  Gill  membranes  nar- 
rowly or  broadly  connected.  Scales  moderate ;  the  belly  scaled  like  the 
aides,  with  no  ventral  plates.  Lateral  line  complete  or  incomplete. 
First  dorsal  with  about  12  spines ;  anal  smaller  than  second  dorsal,  with 
2  well-developed  spines,  the  first  the  longer.  Ventrals  not  widely  sepa- 
rated. Vertebra  (simotera)  15 -f-  23  =  38.  Skull  not  very  narrow  ante- 
riorly ;  parietal  region  rather  depressed,  not  strongly  convex  transversely- 
Frontal  region  much  broader  than  in  Diplesion.  Supraoccipital  crest 
small.  Small  species,  often  highly  colored,  intermediate  between  Bole- 
osoma  and  Dipleiion.  (ovhog,  complete ;  Ktvrpov,  spine ;  the  ohief  character 
separating  the  genus  from  Boleosoma.) 

a.  Gill  membranes  narrowly  connected;  cheeks  and  opercles  usually  scaly;  body  slender;  scales 
large. 
6.  Lateral  line  incomplete;  coloration  olivaceous,  tessellated  with  darker;  scales  about  46. 

BTIOMJCA,  1437. 
66.  Lateral  line  complete;  scales  about  66;  pectorals  as  long  as  head.  oilberti,  1438. 

oo.  Gill  membranes  broadly  united. 

c  Lateral  line  complete  or  nearly  so. 
d.  Opercles  naked  or  nearly  so. 

e.  Spinous  dorsal  longer  than  soft  dorsal;  pectorals  as  long  as  head;  sides 

with  green  spots;  scales  about  47.  vrrrcunda,  1439. 

ee.  Spinous  dorsal  not  longer  than  soft;  pectoral  longer  than  head;  sides 

much  variegated;  scales  about  62.  uistrio,  1440. 

dd.  Opercles  scaled;  pectoral  longer  than  head;  snout  blunt;  scales  about  60; 

sides  with  dark  green  quadrate  blotches.  bimotera,  1441. 

ee.  Lateral  line  incomplete;  cheeks  and  opercles  naked;  anal  rays  II,  6;  red,  with 

dark  markings.  phlox,  1442. 

1487.  ULOCENTBa  STIGMJEA  (Jordan). 

(Speck.) 

Head  4*;  depth  5.  D.  X  to  XIII-12;  A.  II,  7;  scales  5-46  to  55-10, 
pores  35,  more  or  less.  Body  slender,  formed  as  in  Boleosoma.  Head  nar- 
row and  thin,  the  snout  somewhat  pointed,  obliquely  truncate  in  profile. 
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Bhtotloma  dari*miA  Hay,  Proc.  V.  S.  Nat.  Mac.,  1885,  654,  Yellow  River,  near  ChafHn, 

Santa  Rosa  County,  Florida  (Coll.  Mann  &  Davison);  anal  rays  II,  6. 
Lhxxntm  Migmxa,  Jordan  A  Gilbkrt,  Synopsis,  515,  1883;  Boulkxqkr,  Cat.,  i,  99. 
llocmtra  daviwnii,  BocLENGEB,  Cat.,  I,  99. 

14S8.  ULOCENTRA  tilLBERTI,  Evermann  A  Thoburn,  new  species. 

Head  4£ ;  depth  6 ;  eye  3  in  head,  longer  than  snout.  D.  IX-12 ;  A.  II, 
9;  scales  5-54  to  57-x.  Body  slender,  fusiform,  little  compressed;  the 
upper  profile  descending  in  a  gentle,  regular  curve  from  front  of  dorsal 
to  tip  of  snout,  which  is  below  the  axis  of  the  body.  Mouth  small,  hori- 
zontal, the  lower  jaw  included ;  maxillary  reaching  vertical  from  front 
of  orbit,  its  length  equal  to  diameter  of  eye ;  premaxillaries  protractile. 
Interorbital  space  f  diameter  of  eye.  Gill  membrane  narrowly  joined, 
free  from  isthmus.  Lateral  line  continuous,  nearly  straight,  continued 
forward  to  eye.  Opercle  and  upper  part  of  cheeks  with  scales  similar  to 
those  on  body  ;  breast  naked ;  scales  on  median  line  of  belly  similar  to 
the  others.  Fins  moderate,  the  pectoral  reaching  to  tip  of  ventral  and  § 
distance  to  anal,  equal  to  length  of  head;  anal  rather  small.  Color  in 
alcohol:  Yellowish  with  dark  tessellations  above ;  8  to  10 oblong  blotches 
along  the  sides,  with  smaller  blotches  between  and  partly  confluent  with 
them  ;  the  coloration  much  as  in  Cottogaster  copelandi ;  upper  fins  barred. 
Three  specimens  from  Clinch  River,  at  Walker's  Ford,  near  Tazewell, 
Tennessee,  the  longest  2  inches  in  length.  (Type,  No.  47531.  Coll.  Ever- 
mann, Scovell,  and  Gurley.)    (Named  for  Dr.  Charles  Henry  Gilbert.) 

1489.   ULOCENTRA  YEBECUNDA  (Jordan  A  Evermann). 

Head  4| ;  depth  4  j ;  eye  large,  longer  than  snout,  3£  in  head.  D.  XI, 
11 ;  A.  II,  7;  scales  6-47-9.  Form  of  head  and  body  much  as  in  Pvccilich- 
tkys  zonalis,  the  body  subfusiform,  little  compressed,  the  back  somewhat 
elevated.  Head  small;  snout  short,  very  convex  in  profile.  Mouth 
small,  inferior,  horizontal ;  premaxillaries  protractile,  but  with  traces  of 
an  obsolete  mesial  frenum  ;  maxillary  extending  to  just  beyond  front  of 
eye,  3f  in  head.  Gill  membranes  broadly  united;  preopercle  entire; 
cheeks,  opercles,  and  nape  scaly ;  breast  naked ;  lateral  line  complete. 
Fins  all  very  low ;  dorsal  fins  scarcely  joined ;  caudal  slightly  lunate ; 
pectorals  as  long  as  head,  reaching  tips  of  ventrals,  not  to  vent.    Color 


•  Uhcentra  davuxmi  (Hay). 

Head  4£;  depth  6%;  eye  3;  snout  1%  in  eye.  D.  IX-10,  well  separated;  A.  II,  6;  scales  5-50-7, 
pores  developed  on  about  30.  Interorbital  space  narrow.  Mouth  large,  horizontal,  terminal, 
the  maxillary  extending  to  a  perpendicular  from  pnpil;  cleft  of  mouth  %  head;  jaws  about 
equal;  premaxillaries  freely  protractile.  Cheeks  and  opercles  densely  scaled;  breast  naked; 
opercular  spine  well  developed;  gill  membranes  narrowly  connected;  vomerine  teeth  apparently 

? resent.  Base  of  spinous  dorsal  4%  in  length  of  body,  its  height  7;  base  of  soft  dorsal  shorter, 
in  length  of  body,  its  height  about  the  same.  Anal  spines  well  developed,  the  first  the  stronger. 
The  pectorals  reach  to  vertical  of  eighth  dorsal  spine,  the  ventrals  falling  short  of  tips  of  pec- 
torals. Caudal  peduncle  compressed,  tapering  gradually  to  caudal  fin.  General  color  oliva- 
ceous; many  scales,  each  with  a  dark  blotch,  these  uniting  to  form  zigzag  and  y^f-ah&ped 
markings,  especially  above  the  lateral  line;  sides  with  about  10  larger  and  nearly  square  spots. 
the  largest  on  caudal  peduncle;  belly  and  chest  under  a  lens  are  seen  to  l»o  thickly  sprinkled 
with  black  dots;  a  black  streak  downward  from  eye  and  another  forward  to  snout;  fins  dusky; 
both  dorsals  with  rows  of  dusky  spots  between  the  rays;  caudal  barred.  One  specimen  known, 
Yellow  River,  near  Chaffin,  Santa  Bona  County,  Florida.  This  is  probably  identical  with 
I/Iocenfrs  sfcymsro. 
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Indiana  and  southwestward  to  Arkansas;*  known  from  the  lower  Wabash 
and  tributaries  (Evermann),  Qreen  River,  Kentucky,  and  Black,  Poteau, 
and  Washita  rivers,  Arkansas ;  locally  common,    (his trio,  a  harlequin.) 

¥Xk*o*oma  (Ulocentra)  histrio,  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.,  1887, 47,  Poteau  River, 
near  Hackett  City,  Arkansas;  Saline  River  at  Benton,  and  Washita  River  at 
Arkadelphta,  Arkansas.    (Type,  Nos.  86386,  36409,  36448.    ColL  Jordan  *  Gilbert.) 

JEMffMtom*!  histrio,  Jordan,  Bull.  U.  S.  Fish  Comm.,  vm,  1888, 164. 

lloctntra  histrio,  BoVLSNOKR,  Cat.,  I,  98. 


1441.  ULOCENTRA  8IM0TEBA  (Cope). 

Head  4  to  4f ;  depth  4  to  5;  eye  3i  in  head;  D.  X  to  XII-10  or  11;  A. 
II,  7 ;  scales  6-48  to  52-11.  Body  short  and  rather  deep.  Head  small ; 
the  snout  very  obtuse  with  strongly  curved  profile,  almost  as  blunt  as 
in  Dipletion  blennioides.  Cheeks,  ope  re  lea,  and  breast  naked  or  partly 
scaly.  Dorsal  fins  well  separated ;  pectoral  a  little  longer  than  head ; 
lateral  line  complete.  In  life  pale  green,  the  dark  markings  green ; 
various  scales  on  back  bronze-red  in  center,  the  neighboring  scales  light 
yellow,  the  bronze  markings  forming  very  irregular  streaks ;  belly  pale 
yellow,  more  or  less  flushed  with  bright  orange ;  spinous  dorsal  pale  at 
base,  then  a  black  streak,  then  pale,  each  membrane  with  an  orange  spot 
throughout  the  pale  streak,  the  first  two  spots  of  a  brilliant  scarlet; 
edge  of  the  fin  snuffy  brown ;  soft  dorsal  with  the  rays  pale  yellowish, 
the  membranes  spotted  with  bronze  brown,  a  black  spot  at  base  of  each 
ray;  caudal  yellowish,  with  three  wavy  black  bars;  anal  and  ventrals 
pale  yellowish ;  pectorals  yellowish,  faintly  barred ;  head  with  various 
green  markings ;  a  dark  stripe  downward  and  one  forward  from  the  eye. 
Length  3  inches.  An  elegant  and  peculiar  species,  carrying  to  an  extreme 
the  gobioid  appearance  of  these  fishes.  Western  Virginia,  eastern  Ken- 
tacky  and  Tennessee,  in  the  basins  of  the  Green,  Camberland,  and  Ten- 
nesee  rivers,  southward  through  Alabama  to  the  Escambia  River ;  very 
abundant  in  clear  rooky  or  sandy  streams ;  one  of  the  handsomest  of  the 
small  darters,     (oifiortpa,  comparative  of  cun'oq,  snub-nosed.) 

Hffotloma  $imoterum,  Cope,  Journ.  Ac.  Nat.  Scl.  Phila.,  1868,  215,  Holaton  River  and  its 

tributaries;  Vaillant,  Recherches,  100,  1873,  with  plates. 
Ulocentra  nimotera,  Jordan  &  Gilbert,  Synopsis,  495,  1883;  Boulknokr,  Cat,  i,  97. 
Arlima  alripinni$t\  Jordan,  Bull.  X,  U.  8.  Nat.  Mus.,  10, 1877,  tributary  of  the  Cumberland 

River,  near  Nashville,  Tennessee.    (Type,  No.  20433.    Coll.  A.  Winchell.) 

♦The  following  description  is  taken  from  the  specimens  from  Black  River,  Black  Bock, 
Arkansas,  belonging  to  Ulocentra  htitrio,  (Coll.  S.  E.  Meek): 

Head  4%;  depth  6*^;  eye  4;  snout  V/%\  D.  IX-9;  A.  II,  7;  scales  6-56-7,  lateral  line  complete; 
cheek*  and  opercles  nearly  naked,  a  few  scales  on  their  upper  parts;  nape  scaled;  breast  and 
anterior  portion  of  belly  naked.  Body  rather  robust,  similar  in  form  to  Pircilichthytzonali*.  Head 
heavy;  snout  short,  sharply  decurved;  mouth  small,  horizontal,  the  lower  jaw  included;  upper 
jaw  with  a  slight  frenum,  premaxillaries  slightly  protractile;  gill  membraues  broadly  united; 
teeth  In  jaws  well  developed.  Fins  rather  high;  pectorals  large,  their  tips  reaching  past  tips 
of  ventral*.  Color  dark  olivaceous,  much  mottled  with  darker;  six  dark  dorsal  blotches;  top  of 
head  and  base  of  caudal  black;  spinous  dorsal  with  a  broad  dark  margin  across  top  of  spines  and 
downward  on  first  membraue;  all  the  other  fins  irregularly  barred  and  dotted  with  black  or 
dark  brown;  a  dark  vertical  bar  above  base  of  ventral;  a  series  of  dark  spots  on  postocular  and 
a  dark  line  downward  from  eye;  snout  and  lower  parts  of  head  with  some  spots. 

tThe  description  of  this  form  is  substantially  as  follows: 

Ulocentra  atripotnii  (Jordan).— Head  4%;  depth  4%.  D.  XII-10  or  11;  A.  II,  7.  Body  rather 
short,  somewhat  compressed  behind.  Head  extremely  short  and  deep,  the  snout  very  short  and 
abruptly  rounded,  as  in  Ulocentra  rimuUra.   Eye  large.    Gill  membranes  broadly  united.    Mouth 
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144S.  DIPLKSION  BLENNIOIDES*  (Baflnesque). 
(Grxkn-sidxd  Darter.) 

Head  4*  to  4*;  depth  4f  to  6.  D.  XII  to  XIV-12  to  15;  A.  II,  8  or  9; 
scales  6-58  to  78-14.  Body  stout,  elongate,  little  compressed ;  profile 
very  convex.  Eyes  large,  3|  in  head,  high  up  and  close  together ;  a 
longitudinal  farrow  between  the  eyes.  Month  small,  horizontal,  quite 
inferior ;  upper  jaw  concealed  in  a  furrow  under  the  snout.  Opercular 
spine  strong ;  distance  from  mouth  to  gill  cleft  \  head.  Scales  moderate ; 
those  on  the  belly  large,  not  caducous ;  cheeks  with  fine  scales ;  opercles 
with  large  ones ;  neck  scaly ;  chest  naked.  Anal  papilla  very  large. 
Anal  spines  strong;  caudal  fin  emarginate;  lower  rays  of  the  pectorals, 
and  the  rays  of  the  ventrals  and  anal  enlarged  and  fleshy  in  the  males. 
Pectoral  longer  than  head,  of  15  rays.  Vertebra)  23  +21  =  44.  Color 
olive  green,  tessellated  above;  sides  with  about  8  double  transverse  bars, 
each  pair  forming  a  Y-shaped  figure;  these  are  sometimes  joined  above, 
forming  a  sort  of  wavy  lateral  band ;  in  life  these  markings  are  of  a 
clear  deep  green;  sides  sprinkled  with  orange  dots;  head  with  olive 
stripes  and  the  usual  dark  bars ;  first  dorsal  dark  orange  brown  at  base, 
blue  above,  becoming  pale  at  tip ;  second  dorsal  and  anal  of  a  rich  blue 
green,  with  some  reddish;  caudal  greenish,  faintly  barred;  young  and 
female  specimens  are  more  or  less  dull,  but  the  pattern  is  peculiar. 
Length  3  to  5  inches.  Pennsylvania  to  South  Dakota  and  Kansas  and 
south  to  the  lower  Alabama  basin ;  one  of  the  handsomest  and  most 
abundant  of  the  darters;  in  clear  brooks.  (Blenniu8f  blenny;  eldo^, 
likeness.) 

BUieodoma  (Dipl&ion)  blennioidt*,  Bajtinksqvx,  Joan),  de  Physique,  419,  1819,   Ohio  River; 

Vaillant,  Becherches,  67,  1873. 
Hffotloma  netrmaniy  Agassis,  Amer.  Journ.  Sci.  and  Art*,  1854,  305,  vicinity  of  Huntsville, 

Alabama.    (Coll.  Dr.  Newman.) 
PShoma  cymatogramtna,  Abbott,  Proc.  Ac.  Nat.  Sci.  Phila.,  I860,  327,  no  locality. 
Hfottoma   btennioperca,  Copk,  Journ.   Ac  Nat.    Sci.    Phila.,    1868,   215,    tributaries  of  the 

Kanawha  and  Holston  rivers. 
DipUsium  Mcnnioides,  Jordan  &  Gilbert,  Synopsis,  497,  1883;  Bou linger,  Cat.,  i,  100. 

•One  of  the  most  simply  beautiful  of  all  fishes  is  the  Green-sided  Darter  (Depletion  blennioide*). 
He  is  not  like  the  Etkeotloma  caruleum,  an  animated  rainbow,  bat  he  has  the  beauty  of  green 
grass,  wild  violets,  and  mossy  logs.  As  we  watch  him  in  the  water,  with  his  bright  blended 
colors  and  gentle  ways,  once  more,  with  Old  Izaak.  "we  sit  on  cowslip  banks,  bear  the  birds 
sing,  and  possess  ourselves  in  as  much  quietness  as  the  silent  silver  btreanis  which  we  see  glide  so 
quietly  by  us."  During  the  ordinary  business  of  the  year,  Diptenum,  like  most  sensible  fishes  and 
men,  dresses  plainly,  ft  is  not  easy  to  get  time  for  contemplation  when  the  streams  are  low  and 
food  is  scarce.  Besides,  a  plain  coat  may  ward  off  danger  as  well  as  facilitate  attack.  At  all 
times,  however,  he  may  be  known  by  these  marks:  The  fins  are  all  large;  the  back  is  covered 
with  zigzag  markings,  while  on  the  lower  part  of  the  sides  are  8  or  9  W-sbaped  olive  spots; 
these  are  more  or  less  connected  above,  and  sometimes  form  a  wavy  line.  The  eyes  are  promi- 
nent; the  snout  Is  very  short  and  rounded;  while  the  little  inferior  mouth  is  puckered  up  as  if 
for  saying  "prunes  and  prisms,  prunes  and  prisms."  But  when  the  first  blue  birds  give  warning 
by  their  shivering  and  bodiless  notes  that  spring  is  coming,  then  Dipleti<m  puts  on  his  wedding 
clothes  and  becomes,  in  fact,  the  Green-sided  Darter.  The  dorsal  fins  become  of  a  bright  grass 
green,  with  a  scarlet  band  at  the  base  of  each;  the  broad  anal  has  a  tinge  of  the  deepest  emerald; 
while  every  spot  and  line  upon  the  side  has  turned  from  an  undefined  olive  to  a  deep  rich 

K»u,  such  as  is  scarcely  found  elsewhere  in  the  animal  world  excepting  on  the  heads  of  frogB. 
e  same  tint  shines  out  on  the  branching  rays  of  the  caudal  fin,  and  may  be  seen  rtrugKling 
through  the  white  of  the  belly.  The  blotches  nearest  the  mid. lie  of  the  back  become  black, 
and  thickly  sprinkled  everywhere  are  little  shiny  specks  of  clear  bronze  orange.  In  the  aqua- 
rium Dip/etfcm  is  shy  and  retiring,  too  much  of  a  fine  lady  to  scramble  for  augleworms  or  to 
snap  at  the  "bass  feed.**  She  is  usually  hidden  among  the  plants  or  curled  up  under  an  arch 
of  stones  or  in  a  geode.— (Jordan  6  Copeland. ) 
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as  long  as  head ;  ventrals  long,  but  not  reaching  tips  of  pectorals  nor  front 
of  anal ;  dorsal  spines  high,  the  longest  1£  in  head ;  soft  dorsal  very  high, 
l^V  in  head ;  anal  smaller  than  soft  dorsal ;  anal  spine  short,  the  first  ray 
longer  than  the  spine,  simple,  bnt  articulate  toward  the  tip ;  caudal  lunate. 
Color  in  spirits :  Straw  color,  many  scales  on  the  baok  darker ;  10  dark 
■pots  on  sides,  rather  irregular  and  small ;  1  at  base  of  caudal  and  1  on 
front  of  opercle;  back  with  5  or  6  dark  cross  blotches.  Both  dorsals  with 
dark  spots ;  oaudal  and  pectoral  somewhat  barred ;  3  or  4  dark  bars  only 
on  oaudal ;  ventrals  and  anal  plain ;  a  stripe  forward  from  eye,  but  only 
a  very  faint  dark  shade  below  eye ;  a  little  black  spot  on  base  of  pectoral 
above ;  sometimes  faint  dark  dashes  on  lower  part  of  side,  alternating 
with  the  dark  blotches.  In  life  this  species  is  clear  green,  with  markings 
of  darker  green  or  black.  Length  2\  inches.  Basin  of  James  River,  Vir- 
ginia ;  recorded  from  North  River  at  Loch  Laird,  Virginia ;  Buffalo  Creek 
near  Lexington,  Virginia,  and  Elk  Creek  near  Natural  Bridge,  Virginia. 
An  active  speoies  living  among  rocks ;  locally  abundant,  (long us y  long; 
■taaat,  hand.) 

Btkmmttxma  hrngtmcma,  Jordan,  Proc.  Ac.  Nat.  Sci.  Phil*.,  1888, 179,  tributary  of  James  River, 
Virginia;  (Type,  No.  24619,  Mua.  Oomp.  Zool.,  8  specimens) ;  Josdan,  Proc.,  U.  8.  Nat.  Maa., 
1888,361. 

flpfsosoani  Umgimamu,  Boulbxosk,  Cat,  l,  96. 

1446.  BOLE080MA  POD08TEMONE  (Jordan  A  Jenkins). 

Head  4} ;  depth  5} ;  eye  31  in  head,  a  little  longer  than  snout.  D.  X-13 ; 
A.  1,8;  scales  4-35-6.  Body  rather  stout,  somewhat  compressed,  the  back 
elevated.  Head  short,  rather  bluntly  rounded  in  profile,  the  rather  wide, 
blunt  snout  overhanging  the  small  inferior  mouth.  Upper  jaw  protrac- 
tile; maxillary  short,  freely  movable,  just  reaching  front  of  eye,  and 
scarcely  as  long  as  eye ;  mouth  very  small,  inferior,  contracted ;  teeth 
small ;  gill  membranes  broadly  united.  Cheeks,  nape,  and  breast  naked ; 
opercles  with  a  few  large  scales ;  preopercle  entire ;  middle  line  of  belly 
naked  anteriorly  with  ordinary  soales  behind;  lateral  line  complete. 
Dorsal  fins  moderate ;  anal  fin  lower  and  smaller  than  soft  dorsal ;  anal 
spine  short ;  first  anal  ray  simple,  a  little  longer  than  the  spine  and  artic- 
ulate toward  tip ;  candal  truncate ;  pectorals  rather  long,  ±  longer  than 
head,  reaching  beyond  ventrals  to  vent.  Color,  light  yellowish  green, 
with  7  or  8  small  dark  quadrate  spots  along  side ;  5  or  6  larger  ones  along 
back ;  scales  of  back  mostly  with  dark  centers ;  a  dark  bar  below  eye ;  a 
little  spot  behind  eye ;  a  dark  opercular  bar  and  a  dark  bar  before  and 
behind  pectorals ;  lower  side  of  head  with  some  dark  spots;  pectorals, 
both  dorsals  and  caudal,  with  cross  bands  of  dark  olive  spots ;  dorsal  in 
life  also  spotted  with  brownish  red ;  caudal  also  with  a  subterminal  dark 
band ;  ventrals  and  anal  nearly  plain.  Length  2  inches.  Roanoke  River 
Basin  ;  locally  abundant  in  very  clear  streams,  living  almost  exclusively 
in  the  river  weed  Podoaiemon  ceratophyllum  (Michaux),  whence  the  specific 
name. 

JttsMlMM  podottemom,  Joed  AH  ft  Jenkins,  Proc.  U.  S.  Nat.  Mna.,  1888,  359,  Roanoke  River 
at  Roanoke,  Salem,  and  Alleghany  Springs,  Virginia.  (Type,  No.  39863.  Coll.  Jor- 
dan, Krermann,  and  Jenkins.) 

r,  Boalenger,  Cat,  i,  96. 
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gravel  and  weeds.  The  typical  form  {nigrum)  has  the  lateral  line  slightly 
interrupted  behind,  the  dorsal  rays  usually  IX-12,  and  the  fins  rather  low. 
(niger,  black.) 

Bktotttyma  nigrum,  RAriNHQUB,  Ichth.  Ohiensis,  37, 1820,  Green  River,  Kentucky. 
BoUotoma  maculatum,  Aqa*siz,  Lake  Superior,  306,  1850,  Lake  Superior.     (Coll.  Agassis). 
BoUonma  olnuUdi  breripinnit,  Cope,  Journ.  Ac.  Nat.  Sci.  Phila.,  1868,  214,  Kiakiminitaa  River, 

Pennsylvania. 
BoUotomamutatHm,  Vaillant,  Rocherches  sar  Etheostomatida*.  88, 1873;  substitute  for  macvlatum 

of  Aoauis,  changed  on  account  of  the  prior  maadahtm  of  Kibtland. 
Paeciiickthy*  btani,  Jobdah,  Proc.  U.  8.  Nat  Mas.,  479, 1884,  Tabo  Creek,  Lafayette  County, 

Ifiaaouri.    (Type,  No.  36754.) 
Bofoosoma  nigrum,  Boulbnokb,  Gat,  i,  93. 

Represented  Northeastward  by 

1446*.  BOLE080MA  NIGRUM  OLMSTEDI  (Storer). 
(Tkssbllatbd  Dahtkb;  Gbard  Obancheb.) 

Head  4 ;  depth  5*.  D.  IX-14  or  15 ;  A.  I,  9 ;  scales  47  to  52.  Body 
slender,  little  compressed,  with  long  caudal  peduncle.  Head  slender, 
rather  pointed.  Cheeks  and  opercles  scaly ;  space  before  dorsal  and  breast 
usually  naked,  sometimes  closely  scaled.  Fins  very  high,  pectorals  reach- 
ing past  tips  of  veutrals.  Coloration  olivaceous,  tessellated  above ;  sides 
with  blotches  and  zigzag  markings ;  fins  speckled  or  somewhat  barred ; 
head  not  speckled,  dusky  in  males ;  usually  a  black  stripe  forward  from 
the  eye  and  another  downward.  Length  3i  inches.  Lake  Ontario  to 
Massachusetts,  south  to  Virginia,  chiefly  coastwise  and  east  of  the 
Alleghanies ;  probably  intergrades  with  Boleosoma  nigrum,  but  generally 
the  dorsal  is  longer  in  olmstedi,  the  fin  higher,  and  the  head  more  scaly. 
(Named  for  Charles  H.  Olmsted,  an  early  student  of  the  fishes  of '  the 
Connecticut  River.) 

EOnmMtoma  olnutedi,  Stobbb,  Journ.  Bost  Soc.  Nat.  Hist,  1841,  61,  pi.  6,  fig.  2,  Hartford,  Con- 
necticut.   (Coll.  Chas.  H.  Olmsted). 

Area  minima,  Haldbmak,  Journ.  Ac  Nat  Sci.  Phila.,  vm,  1842,  330,  Susquehanna  River. 

Boleotoma  temeOahtm,  Dk  Kay,  New  York  Fauna:  Fishes,  20,  pi.  20,  fig.  57,  1842,  "moat  of  the 
freah -water  streams  of  New  York;"  no  definite  locality  given. 

EUkeodoma  atromaculata,  Gibabd,  Proc.  Ac.  Nat.  Set  Phila.,  1859,  66,  Potomac  River, 
vicinity  of  Washington,  D.  C;  a  slight  variety  with  nape  and  breast  closely  scaled; 
this  form  found  also  in  Cayuga  Lake,  New  York. 

?  BoUotoma  moptu*  Cops,  Proc.  Am.  Philoe.  Soc,  1870,  270,  Loyal  soc  Creek,  a  tributary  of 
the  Alleghany  River  in  Pennsylvania. 

BoUtmma  otmdedi,  Jobdah  A  Gilbert,  Synopsis,  492,  1883. 


•BoUomma  rnmtpu*  (Cope):  D.  VI 1-14;  A.  10;  scales  6-47-8.  Body  stout,  the  back  rather 
elevated;  the  caudal  peduncle  somewhat  contracted;  muzzle  somewhat  decurved;  mouth 
terminal.  Dorsal  fins  much  elevated.  Color  light  brown,  with  G  small  dark  doroal  spot*,  and 
10  similar  small  spots  along  the  dorsal  line;  a  bar  around  muzzle  and  one  below  eye.  Length 
t%  inches.  Loyalsoc  Creek.  (Cope.)  One  specimen  known,  probably  an  accidental  variation 
Of  Boleotoma  obnatedi. 

F.  N,  A. 68 
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Another  form  or  species  of  this  type  from  Nebraska  may  be  recorded  as 

1446*.  BOLEOSOMA  NIG  BUM  HK8JEUM  (Oope). 

A  stout,  little  compressed  species,  with  large  scales.  Dorsals  not  in  con- 
tact. Eye  5  in  head,  more  than  once  in  muzzle,  anterior  to  its  border ; 
head  i\  in  total  length.  Caudal  very  rounded,  first  scarcely  as  high  as 
second  dorsal.  Pectorals  longer  than  ventrals,  not  reaching  vent.  Scales 
4-40-5.  D.  IX-13;  A.  9;  V.  I,  4.  Outline  of  back  rather  elevated. 
Beside  the  large  size  of  the  scales,  the  proportionately  longer  head  and  4 
soft  ventral  rays  distinguish  it  from  other  species.  The  color  in  spirits  is 
pale  brown,  with  four  dorsal  blotches,  and  a  few  groups  of  zigzags  on  the 
sides.  Second  dorsal  and  caudal  barred.  (Cope.)  We  have  the  follow- 
ing additional  notes  upon  the  type  of  this  species :  Head  3f  in  length 
of  body ;  pectoral  as  long  as  head ;  dorsal  spines  IX ;  the  ventral  rays 
appear  to  be  really  1, 4 ;  anal  spine  weak.  Cheeks  naked;  gill  membranes 
separate.  Eye  not  half  as  large  as  in  specimens  of  nigrum  of  same  size, 
4}  in  head  in  adult ;  snout  more  pointed  than  in  other  species  of  BoUq- 
8oma ;  mouth  larger.  Lateral  line  complete.  A  true  Boleonoma  and  appa- 
rently a  valid  species.  Type,  a  single  speoimen  in  poor  condition  in  the 
Museum  of  the  Academy  of  Natural  Scienoes  at  Philadelphia.  Platte 
River,  near  Fort  Kearney,  Nebraska;  only  the  type  known,  (mttizus, 
tiioaios,  intermediate.) 

PtodtidUMft  flMNma,*  Cope,  Proc.  Ac.  Nat  Sci.  Phlla.,  1864,  232,  Platte  River,  near  Port 

Kearney,  Nebraska.    vColl.  Dr.  Hammond.) 
Bofawoma  metomm,  Vaillant,  Becherchea,  96,  1873. 

1447.  BOLEOSOHA  SUSAN  JE  (Jordan  A  8 wain). 

Head  4* ;  depth  6*.  D.  VIII-10  or  11 ;  A,  I,  8 ;  scales  4-45  to  50-6. 
General  form  and  appearance  of  Boleosoma  nigrum,  the  body  slenderer, 
the  fins  smaller,  and  the  head  entirely  naked.  Body  very  slender,  fusi- 
form, little  compressed,  the  back  not  much  elevated.  Head  short  and 
small.  Mouth  small,  inferior,  formed  as  in  other  species  of  the  genus. 
Snout  short,  bluntly  decurved.  Eye  rather  large,  a  little  longer  than 
snout,  the  maxillary  extending  to  below  front  of  pupil.  Whole  head, 
nape,  breast,  and  middle  line  of  belly  naked.  Scales  rather  large,  the 
tubes  of  the  lateral  line  wanting  on  the  last  3  or  4.  Fins  moderate,  the 
dorsals  shorter  and  lower  than  usual  in  this  genus,  highest  in  the  males. 
Anal  spine  single,  weak.  Pectorals  rather  long,  reaching  well  beyond 
tips  of  ventrals,  their  length  about  equal  to  that  of  head.  Color  in  life 
essentially  as  in  Boleosoma  nigrum,  the  mules  (in  spring)  with  the  head 
and  fins  jet  blaok,  the  body  blackish  olive,  barred  with  black.  Females 
light  olive,  tessellated  with  darker,  and  with  dusky  spots  along  the  lat- 
eral line.  A  dark  spot  before  eye  and  one  on  back  before  dorsal ;  lower 
fins  pale ;  both  dorsals  and  caudal  with  darker  bars.  Length  2  inches. 
Basin  of  the  Upper  Cumberland  River,  Kentucky  ;  locally  abundant.  A 
well-marked  species,  without  bright  colors ;  small  and  slender.    (Named  * 
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Both  dorsals  and  anal  high  and  long;  candal  notched ;  ventrals  well  sep- 
arated ;  anal  with  one  feeble  spine.  This  genus  differs  from  Ammocrypta 
chiefly  in  having  the  premaxillaries  non protractile.  The  vertical  fins  are 
much  more  developed  than  in  the  latter  genus,  there  being  14  dorsal 
spines  and  12  soft  rays  in  the  anal  fin.  The  squamation  is  much  more 
complete  than  in  Ammocrypta,  but  the  body  is  similarly  hyaline.  The 
single  species  is  one  of  the  largest  of  the  darters,  much  larger  than  the 
species  of  Ammocrypta  or  Toa,  resembling  species  of  Hadropterus  in  habit. 
(jcpfarraAAof,  crystal.) 

1449.  CBY8TALLARIA  ASPRELLA  (Jordan). 

Head  long  and  slender,  4£  to  4i ;  depth  7  to  8 ;  eye  large.  D.  XII  to 
XIV-13  to  15  ;  A.  I,  12  to  14  ;  scales  7  to  10-98  to  100-10  (83  to  85  in  speci- 
mens from  Alabama).  Body  long,  slender;  mouth  not  large,  subterminal, 
horizontal;  premaxillaries  not  protractile;  opercular  spine  well  devel- 
oped. Squamation  much  more  complete  than  in  Ammocrypta  pellucida,  the 
scales  very  small  and  quite  rough,  largest  posteriorly;  cheeks  and  oper- 
oles  with  pectinate  scales;  throat  and  belly  naked,  the  space  between 
the  ventrals  scaled  ;  back  of  neck  scaled.  Fins  large ;  the  dorsals  well 
separated,  the  spinous  high,  highest  in  front;  second  dorsal  smaller, 
smaller  than  anal ;  anal  spine  high,  flexible ;  caudal  lunate.  Color  hya- 
line olive,  with  3  or  4  dark,  broad  cross  bands  meeting  over  the  back, 
the  width  of  each  of  the  first  3  about  equal  to  depth  of  body,  the  fourth 
narrower,  all  extending  somewhat  obliquely  downward  and  forward  to 
the  lateral  line ;  a  dark  lateral  band  along  side,  made  up  of  about  10 
more  or  less  confluent  dark  quadrate  blotches,  darkest  where  it  passes 
through  the  cross  bands.  Southern  Indiana  and  Illinois  to  Arkansas  and 
Alabama,  chiefly  in  the  larger,  clearer  streams,  where  it  is  found  in  the 
swift  currents.  Recorded  from  the  Ohio  River,  at  Rising  Sun  (Jenkins) ; 
Wabash  River,  at  New  Harmony,  Vincennes,  and  Terre  Haute  (Ever- 
inann);  Green  River,  Kentucky  (Woolman);  Chocolo  Creek,  Alabama 
(Kirsch) ;  and  Washita  River,  Arkansas  (Jordan  &  Gilbert),  besides  the 
original  locality  in  Illinois,  where  it  was  first  obtained  by  Dr.  Forbes. 
A  singularly  interesting  fish,     (asprellua,  a  diminutive  of  Aspro.) 

Ptcurolepi*  attpnllu**  Jordan,  Bull,  it,  111.  Lab.  Nat.  Hist,  38, 187S,  rocky  tributary  of  Mis- 
sissippi River  in  Hancock  County,  Illinois.    (Coll.  Forbes.) 
Ammocrypta  tuprella,  Jordan  &  Gilbert,  Synopsis,  490, 1883. 
Rkeotioma  anprelbu,  Evkrmann  A  Jenkins,  Proc  U.  8.  Nat.  Mus.,  1888,  66. 
Ofafoflona  aeprdbtu,  BouLKNOlR,  Gat.,  1, 104. 

473.  AMMOCRYPTA,  Jordan. 
(Sand  Darters.) 

Ptewrolepu,  Agassis,  Bull.  Mus.  Comp.  Zool.,  i,  5,  1863,  (peUucidtu),  (not  PtevrolepU,  Eoerton,  a 

genus  of  extinct  Ganoids). 
Ammoctyplay  Jordan,  Bull.  U.  8.  Nat.  Mus.,  x,  6, 1877,  (beauu). 

Body  slender  and  elongate,  suhcylindrical ;  pellucid  in  life.  Head  slen- 
der.   Mouth  rather  wide,  terminal,  horizontal,  the  lower  jaw  included ; 

♦  In  the  original  description,  copied  in  Jordan  A  Gilbert,  Synopsis,  490,  the  count  of  fin  rays 
of  A  mmocrypia  pellmeida  was,  by  a  slip,  substituted  for  that  of  CryduUaria  atprdla. 
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series  of  small,  squarish  olive  or  bluish  blotches  along  the  back  and 
another  along  each  side ;  lateral  spots  connected  by  a  gilt  band.  Length 
3  inohes.  Lake  Erie  to  Minnesota,  Kentucky  and  Texas ;  abounding  in 
clear  sandy  streams ;  one  of  the  most  interesting  of  our  fishes,  burying 
itself  in  the  sand  by  an  instantaneous  movement,  leaving  only  its  eyes 
and  snout  visible,    (pellucida*,  transparent.) 

PUmrvUpu  jxllueidua  (Baikd  MS.)  Aqassix,  Ball.  Mas.  Comp.  Zo»l.,i,  6, 1S63,  no  locality;  the 
specimens  from  Black  River,  Ohio,  the  types  of  Etheottoma  peUucidum,  Bai&d  MS.,  1863, 
(Type,  No.  l:Ul.    Ooll.  Baird);  Vaillant,  Recherches,  138, 1873,  with  plate. 

PUwroUpitptUmcichu,  Jordan  A  Gopblawd,  Amer.  Nat,  86, 1877. 

Awmmocrypta  pdlmcida,  Jordan  A  Gilbert,  Synopsis,  489, 1883;  Boulxwobs,  Oat,  1, 102. 

Represented  northwestward  by 

1460a.  AMMOCRTPTA  PBLLUCIDA  CLARA  (Jordan  A  Meek). 

This  variety  differs  from  the  typical  pellucida  in  having  no  scales  along 
the  nuchal  region,  and  none  on  sides  anteriorly,  except  the  5  or  6  rows 
along  the  lateral  line ;  cheeks  with  few  scales.  It  grades  into  the  typi- 
cal pellucida,  although  extreme  forms  are  readily  recognizable ;  scarcely 
worthy  of  separation  from  the  species.  Mississippi  Valley,  Wabash 
River,  west  to  central  Iowa  and  Minnesota  and  south  to  Arkansas  and 
northern  Texas,    (clarus,  clear.) 


>*fpta  rloro,  Jordan  A  Mkkk,   Proc.   U.  8.   Nat.   Mas.,   1886,  8,  Des  Moines  River, 
Ottumwa,  Iowa.    (Type,  No.  35828.    Coll.  Jordan  &  Meek.) 
AfrsosfcwM  peUwcidmm  ebmrn,  Etirmakm  A  Jenkins,  Proc.  U.  8.  Nat.  Mas.,  1888,  49. 

Represented  southwestward  by 

1460b.  AMMOCRTPTA  PELLUCIDA  TIT  AX  (Hay). 

More  fully  scaled  than  typical  pellucida,  the  region  before  the  dorsal 
being  more  or  less  closely  covered  with  scales ;  scales  firmer  and  rougher. 
A  dusky  bar  across  base  of  soft  dorsal.  In  other  respects  essentially  as 
in  pellucida.    Pyloric  cceca  4.    Vertebra  21  +  20  =  41.    Length  If  inohes. 

a  swift  beating;  of  the  tail  to  right  and  left  was  in  less  than  fire  seconds  completely  buried.  The 
sand  bad  been  violently  stirred  of  course,  and  just  as  it  had  nearly  settled,  probably  in  less  than 
half  a  minute,  its  nose  was  put  quietly  out,  and  settling  back  left  the  twinkling  eyes  and  narrow 
forehead  alone  risible.  Since  then  we  have  kept  scores  of  them  in  an  aquarium  arranged 
especially  for  their  convenience  and  have  often  seen  them  burrow  into  the  sand.  They  will  remain 
buried  so  long  as  the  water  is  pure  and  cool.  Indeed,  we  now  rely  almost  entirely  on  them  to 
warn  us  when  the  water  needs  changing.  When  this  need  is  felt  they  come  out  of  the  sand  and 
lie  on  the  bottom  panting  violently.  We  have  been  unable  to  discover  any  immediate  incentivo 
for  the  act.  It  seems  to  be  entirely  unpremeditated.  A  number  of  them  in  confinement  lie 
helplessly  on  the  bottom,  motionless  and  slowly  breathing,  when  one  suddenly  starts  and  buries 
his  head  and  neck  in  the  now  whirling  sand;  by  a  motion  as  quick  as  thought,  his  tail  beats 
frantically  about  and  when  again  the  clean  sand  lies  smooth  on  the  bottom  the  little  eyes  are 
looking  at  yon  like  two  glistening  beads,  as  if  to  witness  your  applause  at  so  clever  a  trick. 
We  have  never  seen  Ammocrtrpta  taste  of  food,  nor  do  we  ever  expect  to  do  so;  for  although  its 
mouth  bristles  with  teeth,  its  small  sise  forbids  an  attack  on  any  game  which  we  can  offer.  Its 
quiescent  habits  and  the  character  of  the  bottoms  to  which  it  confines  itself  seem  to  indicate  that 
its  prey  Is  minute  if  not  microscopic.  But  speculation  about  what  we  do  not  know  as  to  it*  food 
might  lead  us  to  speculation  as  to  the  origin  of  its  characteristic  features — how,  for  instance,  the 
hard  snout,  the  transparent  muscles,  and  the  burrowing  habits  are  consequent  on  its  loss  of  scales, 
or  how  the  loss  of  unnecessary  scales  and  of  pigment  cells  is  consequent  on  its  burrowing  habits. 
Then,  when  we  have  finished  these  matters,  we  might  inquire  how  it  came  about  that  there  are 
"  Johnny  Darters"  at  ail,  and  why  no  other  continent  has  them.— -Jordan  <t  CopalamL 
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covered  with  large,  imbricated,  very  rough  scales,  these  less  closely  set 
below;  breast  naked;  behind  the  ventrals  the  middle  line  of  the  belly 
with  some  small  scales,  behind  which  is  a  naked  space  bounded  by  small 
embedded  scales,  and  extending  as  far  as  tLe  vent ;  back,  from  middle  of 
first  dorsal  forward,  naked,  posteriorly  more  or  less  scaly.  Fins  low  and 
small,  the  second  dorsal  longer  than  the  first  or  the  anal,  the  spines 
slender;  anal  spines  short ;  pectoral  fins  long  and  narrow.  Translucent, 
with  small  dark  spots  on  back  and  sides,  besides  finer  speoklings ;  fins 
plain.  Length  2  inches.  Southeastern  Virginia  and  eastern  North  Caro- 
lina; locally  abundant  in  clear  sandy  streams  in  pine  woods,  (vitreus, 
glassy.) 

PtrcOicklfys  vitretu,  Cope,  Proc.  Amer.  Philoa.  Soc.  Phil*.,  1S70,  263,  Walnut  Creek,  a  tribu- 
tary of  Neuse  River,  Wake  County,  North  Carolina.    (Coll.  Cope.) 
loa  vitrei,  Jordan  k  Gii.bkrt,  Synopsia,  490,  1883. 
Amrnocrypta  vitroa,  Bodlenqkr,  Cat.,  i,  102. 

1468.  IOA  VIGIL,  Hay. 

Head  3f ;  depth  6;  eye  3,  greater  than  snout.  D.  X-12;  A.  II,  10;  scales 
about  60  in  longitudinal  series.  Body  slender ;  head  long ;  caudal  pedun- 
cle compressed  and  comparatively  deep,  the  fish,  therefore,  having  nearly 
the  same  depth  throughout  its  length.  Top  of  head  sloping  gradually 
from  occiput  to  snout.  Upper  jaw  protractile ;  mouth  large,  terminal, 
slightly  oblique;  the  jaws  equal,  maxillary  reaching  anterior  edge  of 
pupil ;  interorbital  space  very  narrow ;  jaws  with  recurved  teeth ;  oper- 
cular spine  well  developed ;  opercles  and  cheeks  naked.  Dorsal  fins  well 
separated ;  the  origin  of  spinous  dorsal  1  distance  from  snout  to  base  of 
caudal,  its  length  £  and  its  height  £  length  of  head ;  soft  dorsal  same 
size  as  spinous.  Length  of  anal  fin  }  length  of  head,  its  height  }  head. 
Posterior  portion  of  body  densely  scaled,  anterior  portion  probably  with 
few  scales  above,  but  none  below  the  lateral  line.  Pale  straw  color  or 
pellucid  in  life  with  some  blotches  and  specks  of  olive,  about  10  square 
spots  along  the  back,  and  about  as  many  along  the  lateral  line,  most  dis- 
tinct posteriorly  ;  top  of  head  dusky  ;  a  small  but  distinct  black  spot  at 
base  of  caudal.  Length  1  inch.  (Hay.)  Only  one  specimen  known. 
Pearl  River,  Jackson,  Mississippi ;  a  rather  doubtful  species,  possibly  a 
variation  of  Ammocrypia  beanii.    (vigil,  wide  awake.) 

loa  vigil,  Hay,  Bull.  U.  8.  Fish  Conim.,  n,  1882  (1883),  69,  Pearl  River,  Jackson,  Missis- 
sippi.    (Coll.  Hay.) 

The  genus  Amrnocrypta  represents  the  extreme  of  development  of  the 
series  of  darters  with  elongate  bodies,  a  natural  series  being  formed  from 
Percina  through  Hadropterus,  Ulocentra,  and  Boleoftama  to  Crystallaria  and 
Amrnocrypta.  Another  well-marked  series,  at  first  parallel  with  these  and 
closely  related  to  its  members,  leads  off  from  Hadropterus  and  Ulocentra 
through  Etheo8toma,  culminating  in  Microptrca.  This  second  series  is 
distinguished  as  a  whole  by  firmer  skeleton  with  fewer  vertebra*,  the 
skull  more  convex  in  cross  section,  the  anal  fin  smaller  and  the  fin  rays 
tending  to  become  fewer.    In  habits,  the  species  of  the  second  group  are 
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be  from  ifitu,  to  strain,    and    or6pa,    month;    irepdf,    different,  and 
6/«i,  would  make  Heteroitoma.) 

i.  Lateral  line  complete  (a  few  tubes  Tory  rarely  wanting). 

b.  Gill  membranes  more  or  len  broadly  connected  across  the  isthmus;  rentrals  separated 
by  a  distinct  interspace,  which  is  not  so  wide  as  base  of  the  fin;  anal  spines  nor- 
mally 2. 
Poccilichthti  (rouriAoc,  variegated;  ix*v*,  fish): 
e.  Anal  fin  nearly  as  large  as  soft  dorsal;  spinous  dorsal  with  about  18  spines;  head 
almost  naked;  fins  very  large;  colors  brilliant.  vaeiatum,  1454. 

Nakootoma  (yam,  small;  ar6fia,  mouth): 
ec.  Anal  fin  much  smaller  than  soft  dorsal;  spinous  dorsal  with  9  to  12  spines. 
d.  Head  entirely  naked. 

«.  Scales  moderate,  48  to  67;  pectoral  %  longer  than  head;  D.  about  XII-13; 
sides  with  dark  green  spots.  swaxkanoa,  1455. 

««.  Scales  rather  large,  40  to  48. 

/.  Pectoral  about  as  long  as  head;  D.  about  X-ll. 

g.  Head  large,  3%  to  4  in  length ;  sides  with  dark  green  blotches. 

THALAMINCTM,  1156. 

gg.  Head  rather  small,  4%  in  length;  males  with  series  of  scarlet 

spots  along  the  rows  of  scales.  ihscriptum,  1457. 

f.  Pectoral  much  longer  than  head;  D.  XII-12;  body  robust;  the  depth 

4%  in  length ;  color  olire  with  dark  oblique  bars.    BLunrrus,  1458. 

dd.  Head  not  entirely  naked. 

k.  Cheeks  naked;  opercles  scaly;  scales  50  to  60;  body  slender,  the  depth  6% 

in  length;  color  green,  with  darker  markings.  rupestrk,  1459. 

hh.  Cheeks  and  opercles  scaly  (rarely  naked);  body  slender,  the  depth  5  to  6 

in  length.    D.  about  X-ll;  pectoral  about  as  long  as  head. 

i.  Scales  about  42;  males  with  series  of  dark  spots  along  the  rows  of 

scales.  klbgams,  1460. 

u.  Scales  about  50;  no  distinct  dark  spots  along  series  of  scales. 

bonals,  1461. 
NoTKONOTUS  (vo66s ,  prominent;  i£roc,  back): 

5£.  Gill  membranes  scarcely  connected  across  isthmus;  first  dorsal  long;  anal  rather 
small;  rentrals  near  together,  the  interspace  very  narrow. 
j.  Humeral  region  without  enlarged  black  scale. 

Jr.  Head  short,  the  muzzle  abruptly  decurred;  scales  50  to  68;Irertical  fins  black- 
edged;  breast  blue  in  life. 
(.  Dorsal  spines  11  or  12.  camubum ,  1462. 

tt.  Dorsal  spines  14.  nan krattm,  1463. 

Mr.  Head  rather  long  and  pointed,  the  snout  not  decurred. 

f».  Scales  rather  small,  56  to  63;  body  and  fins  rariegated  with  red. 

n.  Color    olire;  throat  blue;  sides  in  male  with  crimson  spots  and  a 

brown,  wavy,  lateral  band.    D.  XII-12.  maculatum,  1464. 

wn.  Color  yellowish,  with  4  dark  bars;  10  to  12  oblong  dark  spots  on 

sides;  fins  with  red  in  male;  D.  XT-12.  cinbrkum,  1465. 

turn.  Color  greenish,  with  8  to  10  transrerse  bluish  bands;  between  each 

pair  a  bluish  rhomb;  a  black  caudal  spot;  fins  with  yellow. 

D.  XII-13.  TE8SBLLATU1I,  1466. 

mm.  Scales  rather  large,  about  45;  male  olire  with  quadrate  red  spots  on 
sides;  breast  blue;  belly  orange;  fins  ornate;  form  robust. 

BUriLIXBATTTM,   1467. 

jj.  Humeral  region  with  an  enlarged  black  scale;  scales  43  to  65.    D.  X-ll;  color 

oliraceous,  with  8  to  10  dark  cross  bars;  form  robust.  jordani,  1468. 

ma.  Lateral  line  more  or  less  incomplete  (occasionally  nearly  or  quite  complete  in  jusue  and 

in  9quamicep$);  rentrals  close  together,  the  interspace  rery  slight;  first  dorsal  and  anal 

rather  small. 


1068  Bulletin  47,  United  States  National  Museum. 


Torrentabia  (torrcn*,  a  swift  stream): 
o.  Anal  spine  single  as  far  as  known;  head  nakod  or  rery  nearly  so;  a  black  hnmeial 
process  or  wale;  snout  sharp,  tho  mouth  large. 
p.  Scale**  68;  body  and  head  very  long  and  slender.   A.  1, 10;  gill  membranes  separate. 

•aoitta,  1469. 
pp.  8cales  5K  to  06;  body  rather  deep,  the  head  slender.    A.  I,  7  or  8;  gill  membranes 
moderately  connected;  body  with  sharp  cross  bauds.  aubtralr,  1470. 

vo.  Anal  spines  normally  2. 

«/.  Gill  membranes  scarcely  connected;  lower  jaw  moderate,  not  projecting. 
Nivicola  (air,  niveu*,  snow;  colo,  to  inhabit): 
r.  Fins  very  small,  the  dorsal  rays  VIII-9;  cheeks  and  opercles scaly;  scales  53. 

borralr,  1471. 
rr.  Fins  not  very  small.     Dorsal  spines  9  to  13;  the  soft  rays  10  to  14. 

Hafinrsquiillus  *: 
0.  Dorsal  fius  more  or  less  connected;  last  dorsal  spine  not  longer  than  next 
the  last;  a  dark  humeral  scale;  coloration  mottled;  form  very  robust, 
the  depth  about  4  in  length ;  wales  44  to  50.  pottsii,  1472. 

Olioocrphalus  (oAryxk,  few,  small;  «-«^aAij,  head): 
**.  Dorsal  fins  well  separated,  the  last  dorsal  spine  short;  form  comparatively 
slender. 
/.  Humeral  region  without  differentiated  black  scale-like  process;  some- 
times with  a  faint  dark  spot. 
m.  Scales  between  spinous  dorsal  and  lateral  line  4  to  7. 
r.  Head  not  entirely  naked. 

u>.  Cheeks  and  opercles  more  or  less  closely  scaled. 

x.  Scales  small,  about  GO;  soft  dorsal  with  10  or  11  rays; 
body  slender.  low.r.,  1473. 

xr.  8cales  moderate,  41  to  55;  soft  dorsal  rays  12  or  13. 
jr.  Lateral  line  almost  or  quite  complete;  sides  in 
male  with  bluish  bars  or  blotches. 

jrssi.v,  1474. 
try.  Lateral  line  with  30  to  35  tubes  only;  sides  with 
alternate  yellow  and  dark  cross  bars. 

UTEovmcrrji,  1475. 

ww.  Cheeks  scaly;  opercles  naked;  scales  54  to  Gl.    D.  X-12; 

sides  with  faint  dark  cross  bars,     lrpidooexys,  1478. 

tcictr.  Cheeks  naked  or  n  arly  so;  opercles  more  or  less  scaly; 

scales  rather  large,  about  48;  males  with  alternate 

oblique  bars  of  red  and  blue;  flns  ornate. 

ccrulrvm,  1477. 
it.  Head  entirely  naked;  scales  about  48;  form  and  coloration  of 
Etheo$toma  aeruleum.  LEPinrM,  1478. 

tt.  Humeral  region  with  a  distinct  black  process  or  scale. 

z.  Cheeks  mostly  naked,  opercles  scaly ;  scales  about  50;  body  handed; 
fins  rather  large.     D.  XII-12.  tipprcanoe.  1479. 

zz.  Cheeks  and  opercles  naked,  or  very  nearly  so. 

a'.  Scales  very  small,  63  to  80;  body  everywhere  much  dotted 
with  Mock.  prwcTULATrM,  1480. 

mi'.  Scales  moderate,  less  than  62  in  number. 

l>'.  Scales  of  sides  not  marked,  each  with  a  dark  spot,  thett 

forming  continuous  stripes. 

cf.  Scales  46  to  55;  snout  much  shorter  than  eye,  which 

is  3%  in  head.  craqini,1481. 

cc'.  Scales  45  to  50,  snout  as  long  as  eye,  which  is  5  in 

head.  obeyense,  1482. 


*  Named  for  Constantino  Samuel  Rufinciwjup,  who  first  recognised  the  existence  of  darters  in 
the  streams  about  the  falls  of  the  Ohio  (Louisville,  Kentucky). 
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W.  Scales  of  back  and  sides  each  with  a  dark  s»R>t,  these 
forming  continuous  streaks. 
<r*.  Scales  66  to  61;   male  with  tho  belly  red;  snout 
rounded.  pagei,  1483. 

ddf.  Scales  53;  no  red;  snout  pointed,      viboatum,  1484. 
qq.  Gill  membranes  more  or  less  broadly  connected  across  isthmus;  usually  an 
enlarged  black  humeral  scale. 
Claricola  (dan*,  clear;  cob,  to  inhabit): 
e/.  Lower  jaw  scarcely  projecting;  head  more  or  less  scaly;  spines  in  males 
without  knobs. 
f.  Scales  usually  less  than  60. 

gf.  Body  robust,  the  depth  4  to  4 J  in  length;  snout  sharp;  mouth 
rather  large;  greenish  with  dark  markings.  julijs,  1486. 

qtf.  Body  rather  slender,  the  depth  \y%  to  5  in  length. 

h'.  Cheeks  scaly;  male  with  dark  bars  and  red  blotches  on  sides 

of  body.  ABTK8UE,  1486. 

hk'.  Cheeks  naked,  or  with  embedded  scales;  male  with  red  spots 

along  sides  of  body.  Alabama,  1487. 

JT.  Scales  usually  more  than  GO. 

«*.  Cheeks  usually  naked  or  nearly  so;  pores  wanting  on  16  to  20 
scales;  male  with  red  spots  and  red  markings  on  fins. 

whipplii,  1488. 
if.  Cheaks  usually  scaly;  pores  wanting  on  few  (usually  not  more 
than  4  or  6)  scales;  fins  low;  no  red  in  life. 

8quamicbp8,  1489. 

Ethbostoma: 

00*.  Lower  Jaw  strongly  projecting;  head  entirely  naked;  dorsal  spines  low, 

each  ending  in  a  small,  fleshy  knob  in  the  male;  colors  dark,  no  red 

nor  blue;  fins  checkered.  fla  sella  be,  1490. 

Subgenus  PCECILICHTHYS,  Agassi*. 
1454.  ETHE08TOMA  VARIATIM,  K inland. 

Head  3}  to  4} ;  depth  4J  to  5* ;  eye  3*  to  3*  in  head.  D.  XII  to  XIV-11 
to  13 ;  A.  II,  7  to  9 ;  scales  8-51  to  63-12.  Body  moderately  elongated, 
not  much  compressed,  the  back  somewhat  arched.  Head  short  and  thick, 
the  snout  short  and  blunt,  and  the  profile  above  the  eyes  strongly 
decurved ;  profile  a  little  depressed  at  the  nape.  Eyes  large,  not  very 
close  together,  slightly  longer  than  snout.  Month  small,  low,  snbhori- 
zontal,  the  lower  jaw  included ;  teeth  small,  snbequal,  blnntish,  in  rather 
broad  bands ;  teeth  on  vomer.  Premaxillary  not  protractile ;  maxillary 
reaching  front  of  eye,  4  in  head.  Top  of  head  extremely  rugose,  the 
wrinkles  evident  through  the  skin,  and  radiating  irregularly  from  behind 
the  eye.  Parietal  region  rather  broad  and  depressed,  as  in  species  of 
Hadropterus.  Preopercle  entire ;  opercle  with  a  rather  sharp  spine.  Gill 
membranes  somewhat  broadly  united,  but  meeting  at  a  rather  acute 
angle.  Head  naked,  except  for  1  to  3  scales  on  the  upper  part  of  the 
operole;  scales  of  body  rather  large,  ctenoid ;  lateralline  complete ;  nape 
covered,  with  small  scales ;  breast  loosely  scaled ;  belly  covered  with 
ordinary  scales  similar  to  those  on  the  sides ;  no  enlarged  ventral  plates. 
Fins  all  very  large ;  dorsal  fins  slightly  joined ;  anal  fin  large,  but  lower 
than  the  soft  dorsal,  and  somewhat  shorter ;  pectorals  as  long  as  head, 
reaching  front  of  anal;   second  anal  spine  longer  than  first,  both  of 


opposite  the  munpace  between  tbe  aoraai*  ud  e 
front  of  anal ;  the  laet  two  i 
baae  of  caudal ;  a  dnaky  ahade  a 
3  buekiah  oroaa  blotches  on  back  behind  il ; 
aome  dark  apeeka  and  tome  dee  ha*  of  orange;  bre— I 
■bade* ;  flrat  doraal  with  a  broad  median  band  of  bl 
•tripe  below  It  and  above  It ;  tbe  base  of  lb*  wa  wiib 
■pota.  and  the  edge  of  tbe  fin  again  blackish ;  eeeoatd 
dashed  with  orange  toward  the  base ;  caudal  black  lei 
base;  anal  blue  blaek,  wtib  orange  yellow  at  tbe  bane: 
with  orange  croaa  ahadee;  ventrela  bine  black, with 
orange.  Young  examples  similarly  narked,  bat  **i 
mora  dietinot  marking*,  especially  the  dark  irm  W, 
are  often  very  diatinct,  nsnch  a*  In  CttUfittrr  mtmrn ad 
anil  young  paler.  Length  Si  inches.  Ohio  Ki>er  be 
Pennsylvania,*  through  Ohio,  Indiana,  and  Keejisjtk; 
probably  mere  common  southward.  A  large,  band 
reouguiiod  for  nearly  thirty  yean  after  IU  discovery, 
having  been  tawaiiw bile  transferred  to  other  spaeiaelan-s 
(rariaiiu,  variegated.) 

m.Hiiii  ■  ■*».,  Kinun,  loUoo  ef  1*1-,  im,  in.  lea.  Had 
BcrauMam,  IkL.  I.  II. 
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profile  strongly  convex;  snout  short  and  blunt ;  eye  large,  placed  high; 
mouth  very  small,  horizontal,  inferior,  the  lower  jaw  included  all  around. 
Premaxillaries  not  protractile ;  maxillary  short,  not  adnate,  reaching  to 
opposite  front  of  eye,  4  in  head;  teeth  small.  Cheeks,  operoles,  and 
breast  naked ;  nape  naked  in  one  specimen  examined,  scaly  in  the  others ; 
lateral  line  complete ;  belly  evenly  scaled.  Gill  membranes  broadly  con- 
nected. Fins  rather  low ;  dorsals  contiguous ;  pectorals  long,  \  longer 
than  head,  reaching  beyond  ventrals  to  vent.  Males,  in  spirits,  dusky 
green,  the  belly  paler ;  back  irregularly  mottled  and  blotched  with  black 
and  strewn  with  specks  of  saffron  yellow ;  6  distinct  black  cross  blotches 
on  dorsal  line ;  8  to  10  roundish  or  quadrate  blaok  blotches  on  sides,  a 
smaller  spot  behind  the  last  of  these  at  base  of  caudal,  these  lateral 
blotches  somewhat  connected ;  head  dusky  above ;  a  faint  bar  below  eye ; 
axil  blaok ;  fins  nearly  plain.  In  life,  male  olive  green,  light  green  below ; 
markings  all  dark  green ;  base  and  lower  edge  of  pectoral  tinged  with 
saffron;  base  and  tip  of  first  dorsal  bright  snuffy  brown;  second  dorsal 
and  caudal  olive,  speckled ;  lower  fins  pale  yellow.  Female  and  younger 
specimens  have  the  body  more  speckled ;  the  pectorals  and  caudal  barred 
with  dark.  Length  2}  to  3  inches.  Upper  waters  of  the  Tennessee  River; 
locally  abundant ;  a  beautiful  little  fish,  thus  far  known  only  from  the 
dear,  cold  waters  of  the  middle  and  south  forks  of  the  Holston  and  the 
south  fork  of  the  Swannanoa,  a  most  beautiful  stream  flowing  from  the 
flanks  of  Black  Mountain  into  the  French  Broad. 

BtketHtoma  iwumamoa,  Jobdaw  St  Evkrmaiin,  Proc.  U.  8.  Nat.  Mus.,  1888,  360,  South  Pork  of 
Holston  River,  Holstein  Mills,  Virginia;  Middle  Pork  of  Holston  River,  Marion, 
Virginia,  and  South  Pork  of  Swannanoa  River,  Black  Mountain,  North  Caro- 
lina (Type,  No.  39861.  Coll.  Jordan,  Evennann  and  Jenkins);  Bovlbnoes,  Cat,  I,  81. 

1456.  ETHEOSTOMA  THALA8SINUM  (Jordan  St  Brayton). 

Head  3f  to  4 ;  depth  4f  to  5 ;  eye  3*  to  4  in  head.  D.  IX  to  XI-10  to  12 ; 
A.  II,  7  or  8 ;  scales  5-40  to  48-7.  Body  rather  stout,  compressed  behind, 
the  back  somewhat  arched.  Head  large,  the  snout  rather  blunt  and  con- 
vex in  profile.  Eye  large,  high  up,  about  equal  to  snout ;  interorbital  space 
rather  narrow.  Mouth  moderate,  slightly  oblique,  the  maxillary  reaching 
to  the  orbit.  Upper  jaw  slightly  longer  than  the  lower.  Head  entirely 
naked;  throat  naked;  neck  naked  anteriorly;  opercular  spine  obtuse; 
Fins  all  large;  membrane  of  the  first  dorsal  continued  to  the  base  of  the 
second ;  longest  dorsal  spine  scarcely  shorter  than  the  soft  rays,  the  base 
of  the  spinous  dorsal  a  little  longer  than  that  of  the  soft  dorsal ;  anal  not 
much  smaller  than  the  soft  dorsal,  its  first  spine  the  longer;  caudal  tin 
deeply  lunate ;  pectorals  as  long  as  head,  reaching  nearly  to  vent.  Male, 
in  life,  with  body  dark  green  and  blotched  above ;  sides  with  6  to  9  dark 
blue-green  vertical  bars,  the  5  next  the  last  most  distinct ;  spinous  dorsal 
reddish  at  base,  then  a  broad  black  band,  the  uppermost  third  of  a  bright 
ferruginous  red ;  second  dorsal  blackish  at  base,  reddish  above ;  caudal 
with  2  orange  blotches  at  base,  black  mesial ly,  pale  orange  dis tally  ;  anal 
fin  of  a  brilliant  blue-green  color  at  base,  pale  at  tip ;  ventrals  greenish ; 
head  mostly  grass  green ;  the  streaks  forward  and  downward  from  eye 
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dark  green ;  females  duller  and  more  speckled.  Length  2\  inches.  Santee 
River  basin  in  North  and  South  Carolina ;  locally  very  abundant ;  a  pretty 
species,    (thalassinun,  sea  green,  from  tidXaooa,  sea.) 

Nolhonotus  tkalami***,  Jordan  &  Brayton,  Ball.  XII,  U.  8.  Nat.  Mm.,  13,  1878,  Reedy  Hirer, 
Greenville,  South  Carolina;  Catawba  River  and  tributaries  in  North  Carolina; 
Ennoree  River,  Chick  Springs,  South  Carolina;  and  Saluda  River,  Fair's  Mill, 
South  Carolina,  (Type,  No.  31122.  Coll.  Jordan  &  Brayton);  Jordan  St  Gilbert,  Synopsis, 
611,1883. 

Etheotoma  thalaM$mum1  Jordan,  Bull.  U.  8.  Fish  Comm.,  vm,  1888  (1890),  139;  Boulbnwr,  Cat, 
it83. 

1467.  ETHE08T0MA  INSCRIPTUK  (Jordan  ft  Brayton). 

Head  4f ;  depth  4f ;  eye  3£,  about  equal  to  snout.  D.  XI-12;  A.  II,  8; 
scales  5-46-5.  Body  rather  stout  and  deep,  strongly  compressed.  Caudal 
peducle  rather  deep.  Head  large,  rather  obtuse,  the  profile  quite  gibbons, 
a  considerable  angle  formed  opposite  the  eyes,  which  are  high  up  and 
close  together.  Mouth  moderate,  slightly  oblique,  the  maxillary  reaching 
eye,  the  upper  jaw  the  longer.  Head  entirely  scaleless ;  neck  above  scaly ; 
breast  naked ;  belly  closely  scaled ;  scales  large.  Fins  large ;  spinous 
dorsal  longer  than  soft  dorsal,  which  is  somewhat  larger  than  the  anal ; 
the  2  dorsals  connected  by  membrane;  dorsal  spines  a  little  more  than 
half  the  length  of  the  head  ;  pectorals  large.  Color  olive,  with  a  bright 
scarlet  spot  on  each  scale,  these  forming  continuous  lines  along  the  rows 
of  scales ;  3  dark  blotches  across  the  back  ;  1  in  front  of  dorsal,  forming 
a  black  spot  on  the  anterior  spines ;  1  between  the  2  dorsal  fins,  forming 
a  similar  black  spot  on  the  last  rays  of  the  spinous  dorsal,  and  1  on  the 
caudal  peduncle,  behind  the  second  dorsal ;  sides  with  about  6  irregular 
dark-olive  blotches  just  below  the  lateral  line;  edge  of  spinous  dorsal 
black,  below  this  bright  orange  red,  a  dusky  bar  at  the  base;  entire  anal 
fin,  cheeks,  opercles,  and  a  bar  below  the  eye  bright  blue  ;  females  with- 
out red  spots,  the  sides  blotched.  Length  2}  inches.  Oconee  River, 
Georgia ;  scarce ;  one  of  the  most  beautiful  of  the  group,  (inscriptus, 
written  on,  from  the  markings.) 

Nodionotus  iiwTiptn*,  Jordan  &  Brayton,  Bull,  xn,  U.  S.  Nat.  Mub.,  34, 1878,  Oconee  River,  at 

Sulphur  Springs,  Hall  County,  Georgia.  (Coll.  Jordan  &  Brayton). 
Nan(Mtoma  irucriptum,  Jordan  &  Gilbert,  Synovia,  512,  1883. 


1458.  ETHEOSTOMA  BLENXIUS,  Gilbert  A  Swain. 

Head  4?  ;  depth  4? ;  eye  H  in  snout,  A\  in  head.  D.  XII-12;  A.  II,  8; 
scales  5-43-8.  Body  exceedingly  robust,  little  compressed,  the  ventral 
outline  more  strongly  arched  than  dorsal  outline ;  greatest  depth  opposite 
front  of  spinous  dorsal,  the  2  profiles  thence  converging  rapidly  backward 
to  form  the  rather  long,  slender,  caudal  peduncle.  Head  very  deep,  with 
subvertical  cheeks,  broad  below,  narrowing  upward  and  forward.  Profile 
from  nape  to  middle  of  interorbital  space  nearly  horizontal,  thence  abruptly 
and  very  obliquely  decurved  to  tip  of  snout.  Middle  of  eye  equidistant 
from  tip  of  snout  and  front  of  nape.    Greatest  depth  of  preorbital  ?  length 
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of  head.  Month  very  small,  subinferior,  the  lower  jaw  included.  Length 
of  maxillary  equaling  distance  from  tip  of  snout  to  anterior  nostril.  Pre* 
mamillaries  not  protractile,  the  fold  of  upper  lip  interrupted  by  a  very 
narrow  frenum,  as  is  the  case  in  some  specimens  of  Ulocentra  rimotera, 
to  which  species  the  present  one  is  really  closely  related.  Vomer  with 
teeth.  Opercular  spine  very  little  developed,  the  opercle  terminating  in 
a  flat  point,  scarcely  projecting  beyond  the  membrane.  Gill  membranes 
very  widely  joined  across  isthmus,  the  width  of  the  union  being  }  dis- 
tance from  posterior  margin  of  membrane  to  tip  of  lower  jaw.  Eye  small, 
high  up.  Spinous  dorsal  long  and  rather  low,  composed  of  stiff  spines, 
the  membrane  of  last  spine  joining  base  of  first  soft  ray ;  the  middle  spines 
the  highest,  about  half  length  of  head ;  second  dorsal  shorter  and  higher 
than  the  first,  much  larger  than  the  small  anal  fin,  its  longest  ray  1} 
in  head.  Anal  spines  short  and  robust,  the  first  longei  than  second ;  long- 
est anal  ray  about  equaling  length  of  snout ;  oaudal  lunate ;  pectorals 
very  large,  reaching  much  beyond  ventrals,  about  &  length  of  body.  Ven- 
trals  equaling  distance  from  snout  to  base  of  pectorals ;  least  depth  of 
caudal  peduncle  £  depth  of  body.  Body  covered  with  very  large  scales, 
those  on  nape  somewhat  smaller ;  head  and  breast  wholly  naked ;  lateral 
line  complete,  straight.  Color  in  life :  Light  olive  greon  above,  with  4  con- 
spicuous blackish-brown  cross  bars,  narrower  than  the  interspaces,  run- 
ning from  back  downward  and  forward  to  below  lateral  line ;  the  first, 
very  broad,  occupies  the  entire  nape,  and  terminates  above  base  of  pec- 
torals ;  the  second,  much  narrower,  begins  below  end  of  spinous  dorsal ; 
the  third  below  last  rays  of  soft  dorsal ;  the  last  bar  much  less  conspicu- 
ous on  back  of  caudal  peduncle.  On  middle  of  each  light  interspace  is  a 
similar,  somewhat  broader  bar,  less  clearly  marked,  and  with  ill-defined 
boundaries,  these  bars  terminating  below  lateral  line  in  7  or  8  dusky 
blotches ;  each  scale  on  back  and  sides  with  the  central  portion  light  red, 
changing  to  golden  brown  in  spirits ;  belly  and  lower  fourth  of  sides  sil- 
very white;  two  bright  areas  at  base  of  caudal,  with  a  blackish  bar 
immediately  behind  them ;  caudal  indistinctly  barred  with  dusky.  Dor- 
sals translucent,  the  membrane  between  each  2  rays  with  an  elongate 
dusky-red  blotch,  extending  $  height  of -fin;  spinous  dorsal  margined 
with  light  red;  pectorals  barred  with  dusky  and  light  yellowish;  ven- 
trals with  traces  of  similar  bars ;  anal  translucent,  an  indistinct  yellow- 
ish band  along  its  middle.  Length  2*  inches.  Northern  Alabama,  in 
small  streams  tributary  to  the  Tennessee  River ;  not  common ;  a  strongly 
marked  species.     (Blennius,  a  blenny,  from  the  form  of  the  head.) 

BtKeotloma  (RhoOueca)  Memuai,  Gilbkbt  A  Swain,  Proc.  U.  8.  Nat.  Mas.,  1887,  65,  Cox's  Creek 
and  Shoal  Creek,  tributary  to  the  Tennessee  River,  Florence,  Alabama,  (Type, 
No.  36187.    Coll.  Gilbert  A  Swain);  Gilbert,  Bull.  U.  S.  Fish  Co  mm.,  ix,  1889  (U9l)t  150. 

1459.  ETHE08TOMA  BUPESTRE;  Gilbert  A  Swain. 

Head  3£  to  4;  depth  5f.  D.  XI  or  XII-11  or  12;  A.  II,  7  or  8;  scales 
50  to  57,  6  or  7  series  above  lateral  line.  Closely  related  to  Etheostoma 
tkala*$inumy  from  which  it  may  be  distinguished  by  its  more  slender  form, 

p.  N.  A. 69 


Jordan  and  Evermann. — Fishes  of  North  America,      1075 


unlikely,  but  the  coloration  is  more  like  that  of  E.  inscriptum.    Length 
2±  inches.    Chickasaw  ha  River,  Mississippi,    (elegam,  elegant.) 

NmKMtoma  efcpaw,*  Hay,  Proc.  U.  8.  Nat  Mas..  1880,  493,  shallow  rocky  branch  of  Chicka- 
aawha  River,  Enterprise,  Mississippi,  (Type,  No.  27465.  Coll.  Hay);  Jordan  A 
Gilbert,  Synopsis,  610, 1883. 

Bktodoma  {paean*,  Hat  MS.,  Jordan,  Gat  Fish.  N.  A.,  80,  1886;  same  type;  name  a  substitute 
for  cfeyoaf,  as  BoUkHtikm,  degan$t  Girard,  was  then  placed  in  Etkeodoma, 

1461.  ETHE08TOHA  ZON ALE  (Cope). 

Head  4  to  5;  depth  5  to  6.  D.  X  or  XI- 10  to  12;  A.  II,  6  to  8;  scales 
6-48  to  53-9,  pores  44  to  50.  Body  slender,  somewhat  compressed.  Head 
small,  rather  short;  the  mouth  small,  sabinferior.  Snout  very  short, 
deourved,  rather  obtuse,  maxillary  scarcely  reaching  front  of  eye ;  eye 
longer  than  snout,  3*  to  4  in  head.  Cheeks,  operoles,  and  neck,  more  or 
leas  scaled,  breast  usually  naked.  Teeth  very  feeble,  those  on  vomer  not 
evident,  probably  none  on  the  palatines.  First  dorsal  well  developed, 
separated  from  the  second,  which  is  higher  and  shorter  than  the  spinous 
dorsal,  and  considerably  larger  than  the  anal ;  caudal  emarginate,  pec- 
toral as  long  as  head  or  a  little  longer.  Bright  olivaceous  above,  golden 
below;  6  dark  brown  quadrate  dorsal  spots,  which  connect  by  alternat- 
ing spots  with  a  broad,  brown,  lateral  band,  from  which  8  narrower  dark 
bluish  bands  more  or  less  completely  encircle  the  belly;  paired,  anal,  and 
caudal  fins  golden,  brown- spotted ;  middle  half  of  the  first  dorsal  crim- 
son ;  a  series  of  round  crimson  spots  near  the  base  of  the  second  dorsal ; 
occiput,  a  band  on  muzzle  and  1  below  eye,  black ;  a  black  spot  on  oper- 
culum and  1  at  base  of  pectoral;  females  duller  and  speckled,  with  ven- 
tral* barred  and  lateral  bars  feebler.  Length  3  inches.  Mississippi 
Valley  from  Ohio,  northern  Indiana  (Kankakee  River),  west  through 
Iowa,  and  south  through  Kentucky  and  Tennessee  to  Alabama,  Louisi- 
ana, and  Arkansas,  in  small,  clear  streams;  locally  abundant  in  weedy  or 
gravelly  places. t    Very  variable.    (zonalist  banded.) 

JtceOfefcAys  wnaXU,  Cope,  Jonrn.  Ac  Nat.  Sci.  Phi  la.,  1868,  212,  Holston  River,  Virginia. 

(Coll.  Cope.) 
Jfoaosfoma  rmctipcs,  Jordan,  Proc.  U.  S.  Nat.  Mas.,  1879,  236,  tributary  of  Illinois  River, 

Naperville,  Illinois,  (Type,  No.  23464.     Coll.  E.  R.  Cope  land);  females  with  barred 

Tentrals. 
AMatichthy  amafo,  Vaillant,  Recherches,  110, 1873. 
NamtHtoma  mm7«,  Jordan  A  Gilbert,  Synopsis,  610,  1883. 
EUuottoma  umaU,  Gilbert,  Proc.  U.  S.  Nat  Mas.,  1887,  64;  Boulenoir,  Cat ,  I,  83. 

Represented  southwestward  by 

1441a.  ETHE08TOMA  ZONALE  ARCANSAXtJM,  Jordan  A  Gilbert 

This  form  differs  from  the  typical  form,  in  having  the  breast  nearly  or 
quite  naked.    Found  in  the  Ozark  region  of  Missouri  and  Arkansas. 

•  The  specimens  from  Mississippi  called  Ntmottoma  zonale  by  Hay,  seem  to  be  the  female  of 
his  efepnu. 

fA  specimen  in  the  Museum  of  Comparative  Zoology  from  Delaware  Hirer  apparently 
belongs  to  EUteottoma  zoned*.  It  is  rery  deep  in  body,  the  depth  4|  in  length,  equal  to  length  of 
the  short  head;  scales  63.  There  is  no  other  record  of  the  species  from  this  region  and  the 
locality  may  bo  doubtful. 
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1464.  ETHEOSTOMA  VULNEB1TUM  (Cope). 

Head  4 ;  depth  i\.  D.  XIV-I3;  A.  II,  8 ;  scales  8-63-9.  Body  fusiform, 
■tout ;  caudal  peduncle  very  deep ;  dorsal  outline  scarcely  arched ;  top 
of  head  gently  and  regularly  curved  to  the  end  of  the  muzzle;  orbit  four 
times  in  length  of  head,  equal  to  muzzle ;  first  dorsal  not  low ;  caudal 
truncate,  rounded;  anal  small;  scales  small.  Color  light  olive,  with 
about  8  vertical  dark  olive  bars  on  the  sides,  which  are  interrupted  above 
the  lateral  line ;  a  few  irregular  crimson  dots  on  the  sides.  Fins  uni- 
form, transparent,  except  the  first  dorsal  and  caudal ;  the  former  has  a 
median  series  of  red  spots,  the  latter  is  pale  orange,  with  a  black  margin; 
no  cross  bars  on  fins  in  the  male;  second  dorsal  with  a  black  margin. 
Length  2  inches.  French  Broad  River.  This  is  probably  the  young  of 
Ethtottoma  camurum,  as  Dr.  Gilbert  has  indicated.  The  number  of  dorsal 
spines  is,  however,  greater  than  we  have  seen  it  in  camurum  and  we 
leave  it  for  the  present  as  a  distinct  species,    (vulneratus,  wounded.) 

Ptrctikhlhp  xmbteratut,  Copk,  Proc.  Am.  Philos.  Soc.  Pbila.,  1870,  266,  tributary  of  French 

Broad  River,  Warm  Springs,  North  Carolina.    (Coll.  Cope.) 
Natkmohu  tmlmeratut,  Jordan  A  Gilbert,  Synopsis,  608, 1883. 

1464.  ETHEOSTOMA  MACULATUM,  Kirtland. 

Head  3f  to  4  ;  depth  4|  to  5*.  D.  XI 1-12  or  13 ;  A.  II,  8  or  9 ;  scales  9-66 
to  63-14,  pores  57.  Body  elongate,  with  dorsal  line  not  elevated,  and 
the  caudal  peduncle  very  deep.  Head  acuminate,  the  front  descending 
very  gradually,  the  mandible  rising  as  gradually  to  its  extremity;  orbit 
rather  large,  equal  to  snout,  4  to  4^  in  head ;  end  of  maxillary  reaching 
front  of  pupil ;  jaws  subequal ;  teeth  of  outer  row  larger.  Lateral  line 
complete ;  cheeks  naked ;  opercles  scaly  ;  opercular  spine  strong.  Fins 
generally,  especially  the  caudal,  short,  latter  slightly  rounded;  first 
dorsal  long ;  first  anal  spine  very  large.  Pectoral  shorter  than  head ;  gill 
membranes  separate.  Coloration  above  black,  shading  to  dark  olive 
below  and  with  a  narrow,  wavy,  leather-colored  dorsal  band ;  throat 
turquoise  blue;  sides  and  dorsal  region  marked  with  small  circular 
spots  of  bright  crimson,  irregularly  disposed,  and  in  considerable  num- 
ber ;  first  dorsal  uncolored,  with  a  black  spot  at  base  anteriorly  and  a 
dark  shade  through  the  middle ;  second  dorsal  blood  red,  without  border  ; 
caudal  with  two  large  crimson  spots  confluent  on  the  middle  line  of  the 
tail  at  its  base,  without  border ;  pectorals  and  ventrals  not  red-bordered ; 
females  dull,  with  the  fins  black  barred  and  not  crimson.  Length  2} 
inches.  Northern  Ohio  and  Indiana  southward  through  Kentucky  and 
Tennessee  to  northern  Alabama,  generally  rare ;  most  common  in  tribu- 
taries of  the  Wabash,  Ohio,  Cumberland,  and  Tennessee  rivers ;  found 
in  clear,  swift  water ;  one  of  the  most  beautiful  species,  (maculatus, 
spotted.) 

EUtttHtomamaatlata,  Kirtland,  Jour.  Bost.  Soc.  Mat.  Hist.,  1840,  276,  Mahoning  River,  Ohio, 

(Coll.  Kirtland);  Boulknobr,  Cat.,  i,  08. 
Pocdichtky*  soiyiivfMiu,  Cope,  Proc.  Amer.  Philos.  Soc.  Pbila.,  1870,  264,  head  waters  of  the 

8outh  Pork  of  the  Cumberland  River,  in  Tennessee.    (Coll.  Cope.) 
BoUotomamacnlmtum,  Vaillaht,  Recherches,  87, 1873. 
JfeOoaotMf  avtfVvfattt  and  mae*tatu»,  Jordan  A  Gilbert,  Synopsis,  607  and  606, 1883. 
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1467.  ETHEOSTOHA  RUFILINEATUH  (Cope). 

Head  4;  depth  4}  to  5.  D.  X  to  XII-11  to  13;  A.  II,  8  or  9;  scales 
6-45  to  48-7.  Stout,  the  dorsal  line  elevated  and  descending  regularly 
from  the  base  of  the  first  dorsal  to  the  end  of  the  muzzle.  Muzzle  short, 
regularly  conic,  about  equal  to  eye,  which  is  smaller  than  usual,  4|  in 
head.  Premax Maries  not  protractile ;  gill  membranes  not  united  across 
the  isthmus.  Pectoral  as  long  as  head;  lateral  line  complete.  Dorsal 
well  developed ;  caudal  peduncle  deep ;  caudal  fin  small,  truncate. 
Scales  large;  cheeks,  nape,-  and  breast  naked,  opercles  scaled.  In  life, 
male,  green,  the  body  with  longitudinal  stripes,  each  as  wide  as  one  row 
of  scales,  and  formed  by  darker  edges  of  the  scales ;  some  of  the  scales 
with  center  spots  of  bright  orange  brown ;  usually  from  2  to  6  consecutive 
scales  in  each  series  orange  brown,  then  an  equal  number  olive,  the  olive 
and  orange  areas  irregularly  alternating ;  head  with  an  olive-black  band 
through  snout  to  nape ;  an  interrupted  band  below  this,  still  lower  2 
blackish  spots ;  usually  about  5  black  dashes  on  each  side  of  head,  a 
characteristic  color  mark ;  angle  of  mouth  orange ;  lips  orange,  except  in 
front ;  lower  jaw  with  an  orange  spot ;  iuteropercle,  opercle,  cheek,  and 
first  three  branohiostegals  each  with  orange  spots ;  belly  orange  yellow ; 
breast  deep  blue;  fins  all  bordered  with  scarlet,  a  very  narrow  blackish 
edge  and  a  narrow  pale  streak  between  it  and  the  scarlet ;  spinous  dorsal 
straw  color,  dotted  with  black  and  edged  with  orange;  second  dorsal 
similar,  more  yellow ;  caudal  scarlet,  its  center  yellow,  its  base  with  a 
large  blue-black  spot,  which  extends  into  the  yellow;  base  of  caudal 
yellow,  an  orange  spot  above  and  below;  anal  bright  yellow  at  base, 
then  scarlet,  with  narrow  pale  and  dark  edgings ;  ventrals  similar ;  pec- 
torals yellow,  with  a  blackish  and  a  scarlet  crescent  at  base  and  a  sub- 
terminal  scarlet  band.  Females  green  with  8  faint  dark  cross  bars, 
obscure  and  interrupted;  scales  on  sides  with  yellow  streaks  arranged 
like  the  brown  streaks  on  the  male ;  fins  all  yellow ;  anal  and  ventrals 
tinged  with  orange;  pectorals  tinged  with  orange  anteriorly,  all  the  fins 
with  bars  or  dark  spots;  caudal  blackish,  its  base  yellow;  head  with 
black  markings  similar  to  those  on  the  male,  but  without  scarlet.  Length 
3  inches.  Upper  tributaries  of  the  Tennessee,  Cumberland,  and  Green 
rivers ;  very  abundant  in  clear  brooks  and  pools ;  one  of  the  most  gaudy 
of  darters,    (rufus,  reddish ;  lineatus,  lined ;  properly  spelled  rufolineatum. ) 

Ptoc&cWty*  rufiliiuatus,  Cope,  Proc.  Atner.  Phil  or  Soc.,  1870,  207,  Warm  Springs  Creek, 
Prench  Broad  River,  Madison  County,  North  Carolina.    (Coll.  Cope.) 

NoOumobu  rufllineatuM,  Jordan  A  Gilbert,  Synopsis,  508, 18S3. 

EUuottomantfolmeatwn,  Jordan,  Bull.  U.  S.  Fish  Co  mm.,  vin,  1888  (1890),  149;  Boulenqib,  Cat., 
I,  89. 

1468.  ETHEOSTOHA  JORDANI,  Gilbert. 

Head  31  to  3$;  depth  4f  to  5.  D.  X  or  XI-10  to  12 ;  A.  1, 7  or  8 ;  scales 
43  to  56  (averaging  48).  Closely  related  to  Ethcostoma  rufilineatum,  from 
which  it  differs  conspicuously  in  form  and  coloration.  Body  rather  deep, 
compressed,  the  caudal  peduncle  slenderer  than  in  related  forms,  the 
anterior  profile  much  more  convexly  decurved,  the  snout  blunter.    Mouth 
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breast;  nape  covered  with  small  scales.  Opercular  spine  well  developed. 
Gill  membranes  scarcely  connected.  Scales  on  body  small,  firm,  ctenoid; 
a  small,  black  humeral  process.  Lateral  line  nearly  straight,  becoming 
obsolete  under  last  rays  of  second  dorsal ;  belly  covered  with  ordinary 
scales.  Dorsal  spines  slender,  rather  high ;  soft  dorsal  rather  higher,  its 
base  shorter;  anal  nearly  equal  to  soft  dorsal,  its  base  somewhat  shorter, 
its  rays  a  little  higher;  anal  spine  slender,  single  in  the  typical  example, 
the  normal  number  probably  2;  caudal  truncate,  H  in  head,  about  as 
long  as  the  ventrals,  which  are  rather  shorter  than  the  pectorals.  Color 
in  life  dusky  green,  with  markings  of  darker  olive,  the  latter  forming 
about  9  obscure  cross  bars,  which  are  about  as  wide  as  the  interspaces, 
these  most  distinct  posteriorly  and  below  the  lateral  line ;  a  dusky  spot 
at  base  of  caudal ;  a  roundish  orange  spot  in  each  of  the  pale  interspaces 
between  the  bars  along  the  sides ;  some  minute  orange  spots  above  the 
lateral  line ;  a  narrow  black  streak  along  side  of  head  through  eye ;  a 
pink  spot  in  front  of  eye  above;  snout  tinged  with  orange;  first  dorsal 
translucent,  with  a  narrow  edge  of  orange;  soft  dorsal  translucent, 
speckled  with  dusky  and  pale  orange ;  tail  with  3  or  4  alternate  bars  of 
orange  and  dusky  olive,  the  marking  not  very  sharp ;  pectorals  similarly, 
but  more  faintly, marked,  orange  at  base;  anal  and  ventrals  colorless. 
Breast  not  blue  nor  orange.  Length  2\  inches.  Head  waters  of  Cumber- 
land River ;  only  the  single  type  known,  perhaps  the  type  of  a  distinct 
genus,     (sagitta,  an  arrow.) 

PatctHcktktfB  tagitta,  Jordan  A  Swain,  Proc.  U.  S.  Nat.  Mm.,  1883,  250,  Wolf  Creek,  a  tribu- 
tary of  South  Pork  of  the  Cumberland,  near  Pleasant  View,  Whitley  County, 
Kentucky.    (Coll.  Jordan  Sc  Swain.) 

Afooetoma  aagitta,  BovLBNOia,  Cat.,  I,  88. 

1470.  ETHE08TOXA  AU8TRALE,  Jordan. 

Head  3*  to  3f ;  depth  4*  to  4f.  D.  X  to  XII,  9  to  11.  A.  I,  7  or 
8;  scales  6-58  to  66-11,  pores  34  to  44.  Form  of  Etheostoma  caruleum; 
mouth  rather  small,  the  lower  jaw  included ;  maxillary  reaching  front 
of  pupil ;  eye  small,  about  as  long  as  the  sharp,  pointed  snout,  4  to  4£  in 
head ;  gill  membranes  moderately  connected  ;  cheeks,  opercles,  nape,  and 
breast  naked;  lateral  line  incomplete;  a  well-marked  black  humeral 
scale.  Fins  in  males  rather  high ;  anal  fin  with  a  single  spine  (in  all  the 
numerous  specimens  examined),  this  spine  long  and  quite  strong.  Pec- 
toral as  long  as  head ;  caudal  rounded.  Color  in  spirits :  Males  with  about 
10  dusky  cross  bars,  with  pale  interspaces,  perhaps  red  in  life,  these  alter- 
nating with  pale  blotches  on  back ;  a  dark  spot  below  eye  and  a  dark 
humeral  scale;  soft  dorsal  and  caudal  barred.  Female  specimen  (with 
®gg*)  speckled,  with  dark  cross  blotches  on  back ;  scales  punctulate. 
Length  2  inches.  Chihuahua  River,  Mexico,  in  the  Rio  Grande  Basin  ; 
locally  common,    {australis,  southern.) 

fcuciahu,  Gihard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1859,  101,  Chihuahua  River,  Mexico; 
not  Oalonotui  fa$ciatu»,  Oibard,  also  an  Etheottoma. 

auttraU,  Jordan,  Proc.  U.  S.  Nat.  Mus.,  1884,  362,  Chihuahua  River,  Mexico 
(•abttltata  nam*,  description  taken  from  the  types  of  Dipleticm  fatciatw,  Girabd);  Evikmann 
*  Kkxdall,  Boll.  U.  8.  Flan  Comm.,  xn,  1898  (1804),  115;  Boulxnobr,  Cat,  i,  88. 
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profile  of  head  rounded,  no  angle  above  orbits,  the  short  snont  with  ronnded 
profile,  bat  not  obtuse.  Premaxillaries  on  level  of  pupil,  nonprotractile. 
Preorbital  extremely  narrow,  little  wider  than  the  broad  end  of  the  max- 
illary bone,  which  is  not  concealed  by  it.  Gill  membranes  rather  narrowly 
anited  across  the  isthmus,  their  width  anteroposterior^  \  diameter  of 
eye.  Opercular  spine  bifid,  with  2  minute  free  points.  Preopercle  entire. 
Eye  large,  4  in  head  to  end  of  opercular  spine.  Interorbital  space  wide, 
strongly  convex,  its  width  equaling  length  of  snout,  5£  in  head.  Fins  all 
small ;  distance  from  front  of  dorsal  to  tip  of  snout  \  length ;  dorsals  low, 
the  2  joined  at  base,  the  last  spine  appearing  longer  than  the  preceding 
one  and  belonging  to  the  second  dorsal ;  longest  dorsal  spine  \  head ; 
length  of  last  dorsal  spine  \  diameter  of  orbit,  the  spine  erect  and  con- 
nected for  its  entire  height  with  the  following  soft  ray  ;  the  next  to  the 
last  spine  directed  very  obliquely  backward,  and  appearing  much  shorter 
than  the  last  spine,  its  membrane  joining  last  spine  at  base  only ;  base  of 
spinous  dorsal  as  long  as  head  in  front  of  preopercular  margin,  its  highest 
ray  half  head ;  anal  fin  very  small,  the  spines  large  and  strong,  first  spine 
much  longer  and  stronger  than  the  second,  3fc  in  head,  equaling  length  of 
snout  and  half  eye ;  highest  soft  ray  of  anal  equaling  length  of  snout  and 
eye ;  pectorals  and  ventrals  both  very  small ;  the  pectoral  short,  broad, 
and  rounded,  reaching  the  same  vertical  as  ventrals,  \\  in  head,  and  having 
but  11  rays;  ventrals  close  together,  li  in  head.  Sides  of  head,  b roast, 
and  nape  wholly  naked ;  body  with  rather  large,  ctenoid  scales,  uniformly 
covering  belly ;  lateral  line  straight,  incomplete,  reaching  to  below  mid- 
dle of  soft  dorsal.  Color  in  spirits :  Light  olive,  sides  and  above  obscurely 
tesselated  with  darker ;  nine  short  dark  cross  bars  on  back,  and  traces  of 
about  an  equal  number  on  middle  of  sides,  those  on  front  of  sides  faint, 
only  the  last  5  evident ;  a  black  humeral  spot  present ;  a  faint  dark  streak 
downward  and  1  forward  from  eye,  and  a  small  dark  spot  above  and 
behind  orbit ;  cheeks  dusky ;  top  of  head  vermiculated  with  dusky  brown- 
ish ;  spinous  dorsal  with  a  basal  series  of  small  blackish  spots,  each  in  the 
midst  of  a  translucent  area,  the  terminal  portion  of  membrane  rendered 
dusky  by  minute  close-set  dark  points;  soft  dorsal  and  caudal  barred 
with  light  and  dark  lines;  pectorals  and  ventrals  translucent,  unmarked. 
Length  If  inches.  Streams  of  Chihuahua,  Mexico;  an  aberrant  species 
of  darter,  looking  like  a  young  bass.  (Named  for  John  Potts  of  Chihua- 
hua, its  discoverer  and  an  " esteemed  friend"  of  Dr.  Girard.) 

Aplmon  potttU  (mteprfnted  poUii),  Gibard,  Proc.  Ac.  Nat.  Scl.  Phil*.,  1859,  102,  tributaries  of 

Chihuahua  River.    (Coll.  John  Potts.) 
BkttHUma  mieropierut,  Gilbert,  Proc.  U.  8.  Nat.  Mug.,  1888,  289,  Chihuahua,  Mexico;  Eveb- 

mahk  £  Kendall,  Ball  U.  S.  Fitih  Comm.,  xu,  1892  (1894),  116,  pi.  35. 
SofoMoma  pottsii,  Vaillant,  Recherches,  94,  1873. 
BOULENGEB,  Cat.,  i,  74. 


Subgenus  OLIQOCEPHALUS,  Girard. 
1478.  ETHEOSTOMA  IOWJE,  Jordan  A  Meek. 

Head  3*  to  4 ;  depth  4  to  5i ;  eye  4  to  5  in  head.  D.  VII  to  X-10  or 
11 ;  A.  II,  6  to  8 ;  scales  5-55  to  63-11,  pores  20  to  34.  Body  rather  more 
elongate  than  in  Btheottoma  jessice ;  the  caudal  peduncle  rather  long  and 
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upper  jaw  slightly  the  longer.  Cheeks  usually  closely  scaled,  sometimes 
almost  naked ;  opercles  scaled ;  nape  scaled ;  breast  naked.  Fins  moder- 
ate. Chestnut-colored  above,  with  about  9  quadrate  bar-like  blotches  of 
dark  greenish  along  the  sides,  and  about  5  dark  cross  blotches  on  back ; 
body  usually  covered  with  dark  dots;  fins  mottled  with  chestnut;  spin- 
ous dorsal  with  an  orange-red  bar  across  it  near  the  edge ;  second  dorsal 
and  anal  speckled  with  golden,  or  with  dark  cross  streaks.  Texas  speci- 
mens with  3  dark  spots  at  base  of  caudal,  the  median  one  most  distinct. 
No  dark  humeral  spot ;  lower  fins  dusky.  Length  If  inches.  Indiana  to 
Iowa  and  south  to  Mississippi  and  Texas;  widely  distributed  but  not  very 
common  anywhere;  perhaps  more  than  1  species  included  here,  as  the 
types  of  jessifff  asprigene  and  swaini  differ  in  form  and  coloration.  Only 
the  form  asprigene  is  well  known  as  yet.  (Named  for  Mrs.  Jessie  Dewey 
Bray  ton. ) 

Ptocitickihy*  j«e*ur*  Jordah  &  Braytox,  in  Jordan1!  Han.  Vertebrate**,  Ed.  2,  227,1877,  and  in 
Jordax,  Bull.  U.  8.  Nat.  Mus.,  xn,  1878,  69,  Chickamauga  River,  Ringgold,  Georgia, 
(Ooll.  Jordan);  Jordan  A  Gilbert,  Synopsis,  518, 1883. 

Ptoc&chiky*  asprige*i$,i  Forbks,  Bull,  i,  111.  Lab.  Nat.  Hist.,  41,  1877,  amall  creek  at  Pekin, 
Illinois.    (Coll.  Forbes.) 


•The  following  is  the  original  description  of  PaxilichtkfftjeMia;  Jordan  &  Bray  ton: 
Body  fusiform,  rather  deep  and  compressed,  the  depth  5  to  6%  in  length,  the  form  of  the 
body  similar  to  that  of  P.  tpeetobili*.  Head  rather  large,  moderately  pointed,  4  in  length; 
mouth  rather  large,  terminal,  the  upper  jaw  slightly  longest,  not  protractile.  Eye  pretty 
large,  high  up,  Z%  in  head,  about  equal  to  snout  Cheeks  naked,  scaly  above;  opercles  scaly; 
throat  naked;  neck  above  scaly;  scales  medium,  6-45  to  50-7.  Lateral  line  incomplete,  but 
extending  farther  than  P.  variutua  and  P.  speda&ifu,  on  about  35  scales,  or  nearly  to  the  end  of 
the  second  dorsal.  Fins  moderate.  Dorsal  XII-*bout  12.  Anal  II,  9.  Color  in  spirits,  oliva- 
ceous, with  about  9  squarish,  bar-like  blotches  along  the  sides  and  about  6  cross  blotches  on  the 
back.  Dorsal  and  caudal  fins  faintly  barred.  In  life,  the  fish  is  chestnut-colored  above  and 
the  squares  on  the  sides  are  bright  dark  blue;  the  fins  are  mottled  with  chestnut.  A  dark  yel- 
low or  orange  band  across  the  dorsal.  Second  dorsal  and  anal  with  dark  and  golden  speckling*. 
Several  specimens,  each  about  2  inches  long,  taken  in  Chickamauga  River  at  Ringgold.  The 
specimens  are  certainly  not  fully  grown,  and  the  coloration  of  the  adult  male  is  doubtless  mu<h 
more  brilliant.  It  will  be  distinguished  at  once  from  P.  rariatus  ( =  ctiruleus)  and  P.  tpedahUia  by 
the  scaliness  of  the  upper  part  of  the  cheeks,  by  the  greater  development  of  the  lateral  line, 
the  more  numerous  dorsal  spines,  and  the  coloration.  This  species  is  named  for  Mrs.  Jessie  D. 
Brayton.. — Jordan  A  Brayton. 

f  The  following  is  the  original  description  of  PoectiichtityM  atprigemi*,  Forbes: 
Head  Z%  to  4;  depth  4%  to  4%  in  length,  eye  in  head  3U  to  4;  nose  about  %  the  eye.  Width 
at  pectorals  8  to  10  in  length;  at  middle  of  second  dorsal  12  to  15.  The  caudal  peduncle  is 
twice  as  long  as  high.  Longitudinal  rows  %.  Breast  always  nuked,  opercle  wholly  scaly, 
back  wholly  scaled  before  the  dorsal,  or  a  narrow  strip  left  bare.  The  first  dorsal  consists  of 
from  9  to  12  spines;  its  height  is  from  ^  to  %  its  length,  and  %  the  height  of  the  second  dor- 
sal. The  latter  contains  from  10  to  12  rays,  of  which,  in  one  cam,  the  first  was  a  stout,  sharp 
spine  (XI-1, 11);  its  length  is  %  that  of  the  first,  and  §  greater  than  that  of  the  anal.  Tbe  anal 
consists  of  2  spines  and  7  or  8  soft  rays,  the  longest  ray  reaching  to  the  middle  of  the  caudal 
peduncle.  Fourteen  specimens  examined;  taken  in  small  creek  near  Pekin,  Illinois.  Among 
some  specimens  from  Pekin,  Illinois,  whose  label  as  Ptrcilichthya  $pectubili»  had  apparently  served 
to  disguise  them,  I  observed  a  number  with  scaly  cheeks.  Dr.  Jordan  has  decided  that  these 
are  neither  tpectabQU  nor  jearte,  and  I  have  therefore  described  the  series  as  a  new  specie*, 
although  the  wide  variation  of  so-called  specific  characters  presents  by  them  suggests  that 
several  species  of  this  genus  may  ultimately  have  to  bo  merged.  I  have  not  been  able,  however, 
with  a  large  number  of  specimens,  to  trace  the  one  wholly  into  the  other,  and  I  therefore  leave 
them  distinct  for  the  present.  General  appearance  much  like  that  of  /'.  tpectabili*,  from  which 
it  differs  in  the  scaly  cheeks,  the  more  complete  lateral  line,  and  tho  greater  number  of  vertical 
rows  of  scales.  In  $pectabQi»  the  cheeks  are  either  wholly  bare  or  a  few  scales  appear  behind 
and  below  the  eye.  In  asprigeni*  they  are  either  wholly  covered  or  naked  only  on  tho  lower 
fourth.  The  vertical  rows  vary  in  my  specimens  of  tpedabili*  from  'M  to  43  (counting  only  com- 
plete rows),  in  atprigeni*  from  48  to  5'J.  In  the  lormcr,  the  lateral  line  exteurift  over  from  25  to 
31  scales,  in  the  latter  from  34  to  41.  The  head  is  small  and  pointed,  the  eye  large  (longer  than 
snout),  the  outlines  regularly  curved,  the  body  compressed  and  rather  deep,  tho  mouth  ter- 
minal, oblique,  and  the  jaws  about  even.  The  dorsal  fins  are  sometimes  separated  by  distances 
varying  from  the  length  of  half  a  scale  to  a  scale  and  a  half,  but  are  occasionally  quite  continu- 
ous, the  two  being  united  by  membrane.    Length  35  to  45  millimeters. 
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Efremioma  luteotinctum,  Gilbkbt  k  Sir  aim,  Proc.  U.  8.  Nat.  Mas.,  1887,  58,  Stone  River,  near 
Nashville,  Tennessee,  (Coll.  Gilbert  A  8 wain);  Boulxmobr,  Cat.,  i,  73. 


1476.  KTHS08TOMA  LEPIDOtiENYS,  KYennann  &  Kendall. 

Head  (including  opercular  flap)  4;  depth  5;  eye 4  in  head;  snout  4. 
D.  X-12 ;  A.  II,  7  or  8 ;  scales  7-54  to  61-9 ;  lateral  line  straight  and 
incomplete,  32  to  38  pores.  Body  moderately  stout,  head  heavy,  snout 
short,  blunt,  and  decurved,  back  little  elevated,  caudal  peduncle  dee"p, 
its  least  depth  2  in  head.  Mouth  rather  small,  but  little  oblique,  lower 
jaw  slightly  included;  premaxillary  just  reaching  front  of  orbit,  not 
protractile.  Gill  membranes  scarcely  united.  Fins  moderate;  soft  dor- 
sal higher  than  spinous  portion ;  pectoral  short,  only  as  long  as  head, 
not  reaching  beyond  tips  of  vent  rale ;  ventrals  short,  distance  from  their 
tips  to  origin  of  anal  equaling  half  length  of  head ;  anal  rather  small, 
scarcely  reaching  tips  of  soft  dorsal  when  depressed.  Scales  strongly 
otenoid;  cheeks  densely  scaled;  opercles  and  breast  entirely  naked; 
nape  scaled ;  median  line  of  belly  with  ordinary  scales,  not  deciduous. 
In  the  larger  specimen,  which  is  2  inches  long,  there  are  on  the  right  side 
57  scales  in  a  longitudinal  series,  upon  38  of  which  pores  are  developed, 
while  upon  the  left  side  there  are  but  54  scales,  upon  35  of  which  pores 
are  developed.  The  second  specimen,  If  inches  long,  has  61  scales  upon 
the  right  side,  with  pores  in  38  of  them,  and  55  upon  the  left,  with  only 
35  developed  pores.  This  shows  a  considerable  variation,  not  only  among 
individuals,  but  between  the  2  sides  of  the  same  individual.  Color  in 
alcohol :  Head  dark  above,  sides  pale,  a  dark  line  forward  from  eye  to 
tip  of  snout  and  another  broader  one  straight  downward  from  the  eye, 
broadest  at  lower  end ;  a  dark  postocular  spot  followed  by  a  fainter  one 
on  the  opercle ;  dark  humeral  scale  present ;  side  of  body  with  about  13 
dark  vertical  bars,  the  first  crossing  over  the  back  just  in  front  of  the 
spinous  dorsal,  the  next  4  indistinct,  except  on  back,  where  they  widen 
into  large  blotches,  the  sixth  crossing  the  back  between  the  2  dorsals ; 
the  seventh  to  tenth,  inclusive,  under  the  soft  dorsal;  the  eleventh 
crosses  just  back  of  it,  while  the  thirteenth  is  at  the  base  of  the  caudal 
fin ;  spinous  dorsal  pale  at  base,  next  a  broad  dark  band,  then  a  narrow 
pale  one,  which  is  followed  by  a  pale  blue  one  (probably  blue  in  life  and) 
lastly,  tipped  with  a  very  narrow  margin  of  white;  soft  dorsal  marbled 
or  vermiculated  with  brown,  the  largest,  plainest  markings  being  at 
about  i  the  distance  from  the  tips  of  the  fin ;  caudal  like  the  soft  dorsal, 
but  the  colors  deeper;  all  the  other  fins  unmarked.  Lergth  2  inches. 
Rio  Comal,  Texas.    Only  the  types  known,    (aitt/c,  scale;  y(w,  cheek.) 


fapfafcymya,  Kvbbmann  A  Kendall,  Bull.  U.  S.  Fish.  Conim.,  xn,  1892  (Fob.  f>,  1894), 
114,  pi.  xxxr,  fig.  3,  Rio  Comal,  New  Braunfela,  Texaa,  (Type,  No.  44840.  Coll.  Ever- 
mann,  Scoroll,  and  Qurlev);  Bouucnqsk,  Cat.,  i,  72. 
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Ptocdomtma  trftkrogadrum,  Kirtland,  Cleveland  Annals  Science,  1854,  4,  near  Cleveland, 

Ohio.    (Type,  No.  1218.    Coll.  Kirtland.) 
PtoeciUchtkyt  versicolor,  Agassis,  Am.  Journ.  Sci.  and  Arts,  1854,  304,  Quincy,  Illinois.     (Coll, 

Ih\  L.  Watson.) 
PkrcQoioma  trantctrtum,  Abbott,  Proc.  Ac.  Nat  Sci.  Phila.,  1860,  826,  Lake  Superior. 
AttaHckikff  cctruleu*,  Vaillant,  Recherche*,  107,  1873. 
P*jtcMcMky9  carv/eu*,  Jordan  &  Gilbkrt,  Synopsis,  517,  1883. 
EUttoMoma  cvmUum,   Mxkk,  Bull.  U.  S.  Fish  Comm.,  1891,  119,   131,  166;  Boulxnorr,  Gat, 

i,  71. 

Gradually  passing  from  Indiana  westward  into  the  slight  variety 

1477a.  ETHE08T0MA  CCEBULEUX  8PKCTABILE  (Agassis). 

Head  4;  depth  4*.  D.  X-12;  A.  II,  7;  scales  5-40-7;  lateral  line  ou 
20-25  scales.  Very  similar  to  ccBruleum,  but  more  'elongate  and  rather 
more  oompressed ;  the  colors  similar,  but  the  upper  portion  of  the  sides 
with  distinct  blackish  stripes  along  the  rows  of  the  scales,  and  the 
ground  color  of  the  back  and  sides  having  a  peculiar  whitish  or  bleached 
appearance.  The  two  dorsal  fins  usually  well  separated.  Scales  usually 
present  below  and  behind  eye.  Length  2  to  3  inches.  Mississippi  Valley ; 
rather  less  abundant  than  the  other  and  ascending  small  or  even  muddy 
streams ;  not  always  to  be  distinguished  with  certainty  from  the  pre- 
ceding. Both  occur  in  Indiana  and  Illinois,  but  the  form  called  spectabile 
is  the  only  one  seen  in  streams  of  Missouri,     (spectabilis,  conspicuous.) 

PoKtlidUkyt  tpectobili*,  Aoassis,  Amer.  Journ.  Sci.  and  Arts,  1854,304,  Osage  River,  Missouri, 
(ColL  Geo.  Stolley);  Jordan  &  Gilbsrt,  Synopsis,  518,  1883. 

1478.  ETHEOSTOMA  LEPIDUM  (Baird  &  Glrard). 

Head  4* ;  depth  4|.  D.  IX -11  to  13 ;  A.  II,  6  to  8 ;  scales  6-48  to  54-8, 
pores  27  to  36.  Body  rather  stout,  compressed,  tapering  backward. 
Head  subcorneal.  Mouth  moderate,  with  equal  jaws ;  maxillary  reaching 
front  of  orbit.  Eyes  large.  First  dorsal  rather  low;  dorsal  fins  some- 
what connected.  Head,  as  well  as  throat  and  neck,  entirely  scaleless. 
Color  olivaceous,  with  some  dark-blue  bars;  scales  dusky  at  base,  some- 
times a  slight  trace  of  a  humeral  spot ;  dorsals  and  caudal  mottled  or 
barred.  Length  2\  inches.  Streams  of  Arkansas,  Texas,  and  Chihuahua  • 
common ;  apparently  gradually  passing  into  Etheostoma  corwteum,  from 
which  only  the  naked  head  separates  it.  Gilbert  regards  it  as  a  sub- 
species of  c&ruleum.    {lepidus,  pretty.) 

BoUomma  Upida,  Baird  A  Girabd,  Proc.  Ac.  Nat.  Sci.  Phila.,  1863,  388,  upper  tributaries  of 
the  Rio  Nueces.    (Coll.  Clark.) 

OUgoetpkahu  grahemti,  Girard,  Proc.  Ac.  Nat  Sci.  Phila.,  1859,  102,  Devil  River,   Texas. 
D.  IX-13;  A.  II,  7.    (Coll.  Clark.) 

Oligoc*pkah»Uxmen»U,  Girard,  I  c,  102,  Leon  River,  Texas.   D.  IX-10;  A.  II,  7.    (Coll.  Clark.) 

OUgoetphabu p*fcA«fl«u,  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1859,  102,  Gypsum  Creek,  a  trib- 
utary to  the  Canadian  River;  A.  II,  6.    (Coll.  Lieut.  Whipple.) 

BoieosouM  fepidam,  Yaillant,  Recherches,  90, 1873. 

FveOfeftfftyt  bpichu,  Jordan  A  Gilbert,  Synopsis,  517, 1883. 

Itpidmm,  Kyxrmann  A  Kendall,  Bull.  U.  S.  Fish  Comm.,  xu,  1892  (1894),  114; 
Boulkxokr,  Cat.,  r,  73. 

F.  A.  N, 7Q 
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of  cheek  and  opercle  and  a  broad  bar  downward  to  behind  the  mandi- 
ble ;  a  conspicuous  black  humeral  spot ;  usually  a  darker  area  at  base  of 
caudal,  one  below  soft  dorsal  and  a  dusky  bar  in  axil  of  pectoral,  ending 
below  the  fin  in  a  blackish  blotch ;  spinous  dorsal  dusky  green  at  base,  a 
broad  black  bar  through  its  middle,  more  conspicuous  anteriorly,  its 
margin  reddish  ;  second  dorsal,  caudal,  and  pectorals  light  reddish,  with 
indistinct  wavy  bars  formed  of  black  punotulations ;  anal  and  ventrals 
dusted  with  coarse  black  specks.  Length  2  inches.  Ozark  region  of 
southwestern  Missouri;  not  very  common ;  in  small  brooks ;  here  described 
from  specimens  from  James  Fork  of  White  River,  Marsh  field,  Missouri. 
(punctulatus,  with  little  points.) 

rtxcWcMikg*  punctulattu,  Aoassiz,  Amer.  Jour.  8ci.  and  Arts,  1854,  304,  Osage  River,    Mis- 
souri. 
Boleotoma  pimctulatmm,  Vaillant,  Recherchos,  92,  1873. 
Btiteotkmajmmchiiatum,  Gilbmt,  Proc.  U.  8.  Nat.  If  us.,  x,  1887,  60;  Boulxxoee,  Gat.,  J,  79. 


1481.  ETHKOSTOMA  CBAGIXI,  Gilbert. 

Head  3} ;  depth  4f .  D.  VIII  or  IX -10  to  12  (VI,  12  in  one  specimen, 
probably  abnormal) ;  A.  II,  6  or  7 ;  scales  6-46  to  55,  pores  15  to  20.  Head 
and  body  heavy  and  not  closely  compressed,  the  back  not  elevated,  the 
caudal  peduncle  deep ;  snout  short  and  broad,  less  than  diameter  of  orbit, 
5  in  head ;  mouth  terminal,  broad,  little  oblique,  the  lower  jaw  included; 
the  maxillary  scarcely  reaching  vertical  from  front  of  pupil,  3i  in  head. 
Premaxillaries  nonprotractile.  Eye  large,  much  longer  than  snout, 
equaling  length  of  maxillary.  Interorbital  space  narrow,  less  than  diam- 
eter of  pupil.  Preopercle  entire;  opercle  ending  in  a  short,  flat  point, 
the  spine  poorly  developed.  Gill  membranes  very  slightly  connected 
across  the  isthmus.  A  conspicuous  black  humeral  scale.  Fins  small,  the 
pectorals  reaching  but  little  beyond  tips  of  ventrals,  1 J  in  head ;  spinous 
dorsal  low,  the  spines  strong,  the  longest  about  £  length  of  head ;  anal  fin 
very  small ;  first  anal  spine  longer  and  stronger  than  the  second,  3i  in 
head ;  caudal  truncate,  equaling  length  of  pectorals.  Scales  weakly 
ctenoid,  uniformly  covering  body,  including  nape  and  ventral  region, 
becoming  somewhat  smaller  anteriorly  on  sides ;  cheeks  and  operoles  with 
few  scales  or  none,  head  and  breast  otherwise  naked.  Color  in  spirits : 
Olivaceous,  much  mottled  with  dnsky  above ;  lower  half  of  sides  sprinkled 
with  coarse  black  specks,  and  with  traces  of  two  silvery  lines ;  middle  of 
sides  with  a  series  of  about  12  dusky  spots  as  large  as  pupil,  the  inter- 
spaces silvery ;  a  black  spot  on  opercle,  one  behind  and  one  below  orbit ; 
snout  dusky ;  caudal  conspicuously  barred  with  light  and  dark  ;  soft  dor- 
sal and  anal  faintly  barred ;  spinous  dorsal  translucent,  dusted  with 
minute  dark  points,  margined  with  blackish ;  traces  of  orange  markings 
on  lower  side  of  head,  and  on  bases  of  pectoral  fins ;  caudal  apparently 
tinged,  in  life,  with  bright  yellow.  In  life,  fins  with  brick-red  shades ; 
body  with  blue  specks ;  body  and  fins  profusely  p  u  not  n  late  with  black. 
Length  li  inches.  Western  portion  of  Arkansas  River  Basin,  from  Garden 
City  to  Canon  City,  in  small  brooks ;  the  only  darter  reaching  the  base 
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blnnt.  Month  rather  large,  terminal,  maxillary  reaching  vertical  from 
pupil;  premaxillaries  not  protractile;  lips  thick;  gill  membranes  not 
connected.  Cheeks,  opercles,  and  breast  naked,  nape  scaled ;  lateral  line 
imperfect,  developed  on  only  about  12  scales.  Color  of  male:  Belly  bright 
red,  extending  on  sides  to  upper  rays  of  pectoral  fins;  above  the  red  is  a 
yellowish  band  on  the  sides  about  as  wide  as  diameter  of  eye ;  upper 
part  of  the  body  olivaceous,  with  darker  markings,  each  scale  being  pro- 
vided with  a  dark  spot,  these  making  faint  lateral  streaks  along  the  rows 
of  scales;  about  9  dark  blotches  on  the  side,  resembling  faint  bars; 
caudal  and  soft  dorsal  barred;  pectorals  faintly  barred;  anal  and  ven- 
trals  plain ;  a  dark  humeral  scale.  The  female  has  the  under  part  whit- 
ish, the  sides  olivaceous,  much  mottled  with  darker ;  otherwise  as  in  the 
male.  Length  2  inches.  Only  the  types  known,  2  specimens,  taken  in 
the  spring  branch  on  the  United  States  Fish  Hatchery  grounds  at  Neo- 
sho, Missouri,  tributary  to  Neosho  River,  Arkansas  Basin.  (Meek.) 
(Named  for  William  F.  Page,  Superintendent  of  the  United  States  Fish 
Hatchery  at  Neosho,  Missouri.) 

BkuMtama  pagei,  Meek,  American  Naturalist,  1894,  957,  Neosho,  Missouri,  (Type,  No.  46666. 
Coll.  Meek);  Boulenuih,  Cat,  i.  79;  Evermann  A  Kendall,  Bull.  U.  8.  Fish  Com  in.,  xiv, 
1894  (1896),  472. 

1484.  ETHEOSTOMA  YIEGATUM  (Jordan). 

Head  3} ;  depth  5.  D.  PX-10 ;  A.  II,  8.  Body  slender,  subfusiform, 
compressed,  the  back  somewhat  elevated,  the  caudal  peduncle  rather 
deep.  Head  long,  rather  slender  and  pointed,  little  compressed,  the 
snout  but  little  deourved.  Mouth  rather  large,  somewhat  oblique,  the 
maxillary  reaching  to  the  pupil,  the  lower  jaw  scarcely  shorter  than  the 
upper;  teeth  small,  even,  in  several  rows.  Eye  rather  large.  Posterior 
border  of  preopercle  obtusely  crenate  above.  Scales  rather  large; 
lateral  line  distinct,  on  about  20  scales ;  53  in  a  lengthwise  series.  Head 
naked;  nape  and  breast  naked.  Color  greenish,  each  scale  with  a  small 
blackish  spot,  forming  conspicuous  lateral  stripes,  as  in  Etheostoma  fldbel- 
lare  lineolatum ;  back  and  sides  with*cross  blotches ;  humeral  scale  large 
and  black ;  dorsal  and  caudal  fins  faintly  barred.  Rock  Castle  River  and 
Round  Stone  River,  tributaries  of  Cumberland  River,  in  Rock  Castle  and 
Laurel  counties,  Kentucky ;  not  oommon ;  a  pretty  little  fish,  (virgatus, 
streaked.) 

PaecQichlhp*  rirpttet,  JoftDAff,  Proc.  U.  S.  Nat.  Mas.,  1879,  236,  Rock  Castle  River,  Living- 
ston, Kentucky,  (Type,  No.  23456.    Coll.  Jordan);  Jobdan  &  Gilbert,  Synopsis, 616, 1683. 
Bheotbma  rirgahtm,  Boulknoks,  Cat.,  I,  77. 

Subgenus  CLARICOLA,  Jordan  &  Evermann. 
1486.  ETHEOSTOMA  JULIJE,  Meek. 

Head  4 ;  depth  4  to  4£.  Eye  4*.  D.  XI- 11  or  12;  A.  II,  7  or  8 ;  scales  8-58 
to  60-8.  Lateral  line  incomplete ;  cheek  and  breast  naked,  opercles  with 
few  scales  on  upper  part.  Ventral  region  scaled,  like  the  sides.  Gill 
membranes  broadly  united  across  the  isthmus.    Teeth  on  vomer.    Body 
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1487.  ETHKOSTOMA  ALABAMA  (Gilbert  A  Swain). 

This  species  or  subspecies  is  closely  allied  to  Etheostoma  whipplii  differ- 
ing from  it  in  having  the  scales  constantly  larger,  there  being  usually  50  to 
66  in  the  course  of  the  lateral  line,  though  occasionally  58  and  even  as  low 
as  43;  the  pores  of  the  lateral  line  wanting  on  about  12  scales ;  the  num- 
ber of  rows  of  scales  between  the  lateral  line  and  the  spinous  dorsal  is  7 
or  8,  occasionally  fewer.  Gill  membranes  moderately  united ;  humeral 
process  or  scale  developed,  black.  Not  otherwise  differing  from  Etheos- 
toma whipplii,  the  form  and  coloration  similar.  The  relations  of  this 
species  with  Etheostoma  artesice  are  also  very  close,  the  two  may  prove 
inseparable.  The  male  of  artesue  seems  to  have  much  more  of  blue  mark- 
ing than  the  male  of  alabamw.  Black  Warrior  and  Big  Cahawba  rivers, 
Alabama ;  locally  abundant. 

Btkeodoma  wkippUi  alabamm,  Gilbert  A  Swain,  Ptoc.  U.  S.  Nat.  Miw.,  1887,  62,  Black  Warrior 
River  near  Morris  and  Tuscaloosa,  Alabama.    (Coll.  Gilbert  A  Swain.) 


1488.  ETHKOSTOMA  WHIPPLII  (Girard). 

Head  3* ;  depth  4*  to  5 ;  eye  4}  iu  head.  D.  IX  to  X 11-12  to  14 ;  A.  II,  7. 
Scales  60  to  70,*  8  or  9  series  between  lateral  line  and  base  of  spinous  dor- 
sal ;  pores  35  to  50.  Body  rather  deep,  compressed ;  least  depth  of  caudal 
peduncle  equaling  length  of  snout  and  eye.  Mouth  terminal,  oblique ; 
maxillary  reaching  vertical  from  front  of  pupil,  3£  in  head.  Premaxilla- 
ries  not  protractile.  Eye  moderate,  slightly  greater  than  snout.  Pre- 
opercle  entire;  opercular  spine  strong.  Gill  membranes  rather  widely 
joined  across  isthmus.  Fins  larger  than  in  E. punctulatum;  dorsals  slightly 
joined  at  base,  the  longest  soft  ray  half  length  of  head ;  pectorals  some- 
what longer  than  ventrals,  which  equal  distance  from  scout  to  preoper- 
cular  margin ;  first  anal  spine  longer  and  much  stronger  than  second ; 
caudal  truncate.  Scales  small ;  lateral  line  straight,  ending  under  last  rays 
of  soft  dorsal,  the  pores  wanting  on  16  to  20  scales ;  opercles  with  a  few 
large  ctenoid  scales;  breast  and  ventral  region,  cheeks,  nape,  and  a  strip 
along  base  of  spinous  dorsal  anteriorly  naked  or  with  embedded,  cycloid 
scales.  Colors  in  life:  Grayish,  mottled  with  darker  and  with  about  12 
indistinct  dusky  bars,  becoming  more  clearly  marked  posteriorly ;  scales 
of  lighter  interspaces  on  sides  with  small,  round,  bright,  orange-red  spots, 
those  near  lateral  line  in  longitudinal  series  of  2  to  5 ;  2  orange  blotches 
at  base  of  caudal;  a  dark  spot  below  eye  and  2  behind  it,  1  of  these  on 
upper  part  of  cheeks,  the  other  fainter,  on  occiput.  A  conspicuous  black 
humeral  process ;  spinous  dorsal  dusky  translucent  at  base,  a  dark  bar 
about  halfway  up,  then  a  translucent  bar,  an  orange-red  bar,  and  a  trans- 
lucent bar  tipped  with  dusky ;  soft  dorsal  similarly  marked,  with  more 
yellowish ;  anal  like  soft  dorsal,  the  orange  brighter,  sometimes  covering 
distal  half  of  fin,  the  basal  dusky  area  fainter;  caudal  barred  with  light 

•In  a  tingle  specimen  from  the  Washita  River  at  Arkadelphia,  Arkansas,  but  48  scale*  are 
present.  No  other  of  many  examples  has  less  than  60.  It  is  this  variation  of  tckipplii  which 
led  Gilbert  A  Swain  to  regard  alabam*  as  a  subspecies  of  it.  The  extent  of  such  intergradation 
needs  t  Timlnatiftn  ■ 
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Subgenus  ETHEOSTOMA. 
1490.  ETHE8TOMA  FLABKLLARE,  Raflnesque. 
(Fan-tailid  Dartkk.*) 

Head  3J  to  4 ;  depth  4*  to  5i ;  eye  4  to  4*  in  head ;  snoot  4.  D.  VIII-12 
to  14 ;  A.  II,  7  to  9 ;  scales  9-40  to  65-14,  15  to  40  pores.  Number  of  fin 
rays  and  scales  subject  to  large  variations,  the  spines  occasionally  fewer 
than  8.  Body  slender,  compressed,  the  back  not  elevated;  head  long 
and  pointed ;  snout  not  deourved,  the  upper  lip  on  a  level  with  top  of 
eye;  mouth  very  oblique,  lower  jaw  projecting;  maxillary  reaching 
front  of  eye ;  interorbital  space  narrow,  \\  in  eye ;  gill  membranes  rather 
broadly  united ;  distance  from  mouth  to  gill  cleft  on  median  line  \\  to  1} 
in  head ;  caudal  peduncle  compressed,  deep,  its  least  depth  2  in  head. 
Fins  all  low,  the  first  dorsal  in  the  male  about  \  as  high  as  second,  higher 
in  the  female,  the  spines  with  enlarged  fleshy  tips  in  the  male ;  anal  about 
size  of  soft  dorsal ;  pectorals  usually  not  quite  as  long  as  head,  their  tips 
reaching  beyond  tips  of  ventrals ;  caudal  large,  rounded.  Scales  moder- 
ate ;  head  entirely  naked ;  lateral  line  nearly  straight,  incomplete,  reach- 
ing about  to  end  of  first  dorsal ;  a  narrow  strip  along  base  of  spinous 
dorsal  not  scaled.  Color  rather  dark,  body  covered  with  numerous  fine 
dark  specks,  these  forming  dark  cross  bands  or  blotches  in  the  males, 
leas  distinct  in  the  females ;  black  humeral  spot  conspicuous ;  usually 
a  dark  line  across  ope  re  lee,  through  the  eye,  and  around  snout ;  second 
dorsal  and  caudal  fins  barred,  other  fins  usually  plain ;  pectorals  faintly 
barred  in  Virginia  specimens.  Length  2}  inches.  New  York  to  Virginia, 
west  to  Iowa,  and  south  to  South  Carolina  and  northern  Alabama; 
usually  abundant  wherever  found.  It  lives  in  swift  waters,  and  its 
movements  in  the  water  are  more  active  than  those  of  any  other  species ; 
it  is  the  most  hardy  in  the  aquarium,  {fldbellarvs,  like  a  fan,  from  the 
form  of  the  tail.) 

BkeodomaJUbeBarU,  Raftjcmqui,  Jour,  de  Physique,  1819,  419,  tributaries  of  Ohio  River. 
fifc«M*>ma  /aosOata,  lUnxiSQUK,  Icbth.  Oh  lends,  36, 1820,  Ohio  River. 
BUkeodomafontmalu,  Baitnesque,  Ichth.  Ohiensis,  86, 1820,  Ohio  River. 
EOtmmkma  touUyi,  Storm,  Ptoc.  Bost.  8oc.  Nat.  Hist.,  1851,  37,  Wolcott,  Wayne  County, 

New  York. 
Oligocepkahu  fetmerato,  Girabd,  Proc.  Ac.  Nat.  Sci  Phils,,  1869,  67,  James  River,  Virginia. 

•The  Darter  of  Darters  is  the  Tan-tail  {Okeotloma  JUbeUare).  Hardiest,  wiriest,  wariest  of 
them  all,  it  is  the  one  which  is  most  expert  in  catching  other  creatures,  and  the  one  which  most 
sorely  evades  your  clutch.  You  can  catch  a  weasel  asleep  when  you  can  put  your  finger  on  one 
of  these.  It  Is  a  slim,  narrow,  black,  pirate-rigged  little  fish,  with  a  long  pointed  head,  sod  a 
projecting,  prow-like  lower  jaw.  It  carries  no  flag,  but  is  colored  like  the  rocks  among  which 
it  lives.  It  is  dark  brown  in  hue,  with  a  dusky  s(>ot  on  each  scale,  so  that  the  whole  body  seems 
covered  with  lengthwise  stripes,  and  these  are  further  relieved  by  cross  bands  of  the  same  color. 
Its  fins,  especially  the  broad,  fan-shaped  caudal,  are  likewise  much  checkered  with  spots  of 
black.  The  spines  of  the  dorsal  fin  are  very  low,  and  each  of  these  in  the  male  ends  in  a  little 
fleshy  pad  of  a  rusty-red  color,  the  fish's  only  attempt  at  ornamentation.  The  Fan-tailed  Darter 
chooses  the  coldest  and  swiftest  waters,  and  in  these,  as  befits  his  form,  he  leads  an  active,  preda- 
tory life.  He  is  the  terror  of  water  snails  and  caddis  worms,  and  the  larvse  of  mcwqultoes.  In 
the  aquarium  this  Darter  is  one  of  the  most  interesting  of  fishes,  for,  though  plainly  colored,  it 
is  very  handsome,  and  in  Its  movements  is  the  most  graceful  of  all  the  Darters.  Its  mouth  opens 
wMer  tK«"  that  of  any  of  the  others,  and  it  is  fuller  of  bristling  teeth.  Its  large,  yellow-rim- 
ncd  black  eyes  are  ever  on  the  watch.  The  least  of  a  "  fish  "  and  the  most  of  a  Darter,  the  Fan* 
tftfM  is  worthily  left  as  a  type  of  the  genus  Jfteosfema,  in  which  it  was  first  placed  by  its 
dtecovsrer,  Baflnesque.    {Jordan  4  OoptUmd.) 
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second  dorsal  and  anal  conspicuously  cross-barred ;  head  blackish,  with 
darker  stripes  radiating  from  eye ;  males  farther  marked  with  conspicu- 
ous dark  cross  bars.  Minnesota  to  northern  Indiana  and  northern  Mis- 
souri, in  cold  weedy  streams     (Hneolatus,  with  small  lines.) 

OattmotHM  limeolatu*,  Agassis,  Amer.  Journ.  Sci.  and  Arts,  1854,  306,  small  creeks  near  Quincy, 

Illinois. 
EtkeoBtoma  Hneolahtm,  Jordan  A  QlLBKRT,  Synopsis,  513, 1883. 
OatoHotut  Imeolatmm,  Vaillant,  Recherches,  118,  1873. 

476.  ALVARIUS,  Girard. 

^Ipotmm.-Gibard,  Proc.  Ac.  Nat.  Sci.  Phils,,  1859,  101,  (lateralis). 

This  genus  is  based  on  a  single  species,  which  has  not  been  recognized 
since  it  was  originally  described.  It  is  apparently  closely  allied  to 
Etheostoma,  differing  in  the  small  number  of  its  fin  rays,  in  which  regard 
it  approaches  Microperca.  The  species  is  imperfeotly  described  and  its 
affinities  can  only  be  guessed  at.    (A  coined  name  without  meaning.) 

1491.  ALYARITJS  LATERALIS,  Girard. 

"  A  representative  of  the  Etheostomoid  family  was  procured  by  the 
United  States  and  Mexican  Boundary  Commission  at  the  mouth  of  the 
Rio  Grande  del  Norte  (Rio  Bravo).  It  constitutes  a  new  generic  pefcy 
allied  to  Catanotus,  and  to  which  we  have  applied  the  name  of  Alvarius, 
with  the  following  characters:  Head  elongated  and  tapering.  Mouth 
terminal,  large,  not  protractile ;  lower  jaw  longer  than  the  upper.  Teeth 
very  minute.  Opercular  apparatus,  cheeks,  and  throat  scaly.  First  dorsal 
nearly  equal  in  height  to  the  second,  from  which  it  is  quite  distinct. 
Anal  fin  much  smaller  than  the  second  dorsal ;  caudal  fin  truncated ;  5 
soft  rays  to  the  ventrals.  Ventral  scales  uniform."  Body  slender,  elon- 
gate. Head  subcortical  and  tapering  forward.  Eye  equal  to  snout,  4  in 
head.  Maxillary  reaching  pupil.  First  dorsal  about  equal  to  second  and 
separated  from  it.  Anal  smaller  than  second  dorsal,  the  last  rays  of  the 
2  fins  opposite  each  other.  Scales  very  small.  Lateral  line  median. 
Brownish,  back  spotted ;  sides  with  a  narrow  blackish  streak,  which 
extends  around  the  snout ;  first  dorsal  with  a  black  spot  on  its  upper  pos- 
terior edge;  caudal  transversely  barred.  D.  VI,  10;  A.  8.  Length  If 
inches.  Rio  Grande.  (Girard.)  The  types  are  now  lost  and  the  species 
has  not  been  rediscovered,    (lateralis,  pertaining  to  the  side.) 

Altari**  taUralu,  Girard,  Proc.  Ac.  Nat.  Sci.  Phil  a.,  1859,  101,  mouth  of  Rio  Grande,  (Coll. 

Mex.  Bound.  Sarr.);  Vaillant,  Recherches,  141,  1873. 
PtrcQickthyt  laterali*  Jordan  A  Gilbert,  Synopsis,  522,  1883. 
Etkeottoma  lattraU,  Boulxmoxr,  Cat.,  I,  87. 

477.  PSYCHROM ASTER,  Jordan  &  Evermann, new  genus,  (tuscumbia). 

This  genns  is  allied  to  Etheostoma,  from  which  it  differs  in  its  robust 
form,  its  single  anal  spine,  and  especially  in  the  squamation  of  the  head, 
which  is  scaled  to  the  snout.  One  species,  (fvxpos,  coldwater ;  fuuTTr/pf 
•earcher.) 
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operoles,  and  whole  top  of  head  closely  scaled ;  breast  and  nape  scaled ; 
snout,  jaws,  and  preorbital  naked ;  lateral  line  running  very  high,  as  in 
Boleichtkys  fusiformis,  from  which  this  species  is  chiefly  distinguished  by 
ike  scaly  crown,  a  character  seen  also  in  P.  tuscumbia.  Gill  membranes 
separate,  a  small  black  humeral  spot.  Caudal  long,  H  in  head,  rounded 
or  pointed  behind;  pectoral  nearly  as  long  as  head.  Color  dark  brown, 
the  pale  parts  chiefly  bright  red  in  life ;  back  with  some  dark  markings ; 
side  with  a  broad  black  lateral  band,  mottled  and  interspersed  with  red; 
an  area  of  red  along  lateral  line ;  some  black  spots  on  lower  part  of  side ; 
a  black  spot  at  base  of  pectoral ;  3  black  bars  about  eye;  4  or  5  round 
black  spots  in  a  cross  series  at  base  of  caudal,  the  2  middle  ones  conspic- 
uous; fins  checkered;  dorsal,  anal,  and  caudal  finely  barred;  ventrals, 
anal,  and  pectorals  plain.  Length  1}  inches.  Swamps  and  streams  of  the 
lowlands  from  Virginia  to  Florida ;  known  from  Black  water  River,  Znni, 
Virginia;  Allapaha  River,  Nashville,  Georgia,  and  various  streams  in 
Florida;  the  southernmost  known  species  of  the  darters.  Specimens 
from  Orlando,  Florida  (Coll.  Einar  Lonnberg),  are  larger  and  more  brightly 
colored  than  those  from  the  Dismal  Swamp  region,  (quiescens,  lying  quiet.) 

Ptocilicklky*  quiemxiu,  Jordan,  Proc.  U.  8.  Nat.  Mm.,  1884,  478,  tributary  of  the  Allapaha 
River,  Nashville,  Georgia,  (Type,  No.  28609.    Coll.  W.  J.  Taylor.) 

ElheovLoma  qmietcm*,  Jordan,  Rep.  U.  8.  Fish  Comm.,  v,  1886,  869;  Woolman,  Bull.  U.  S.  Fish 
Comm.,  x,  1890  (1892),  pp.  294,  297,  299,  300,  and  302,  pi.  63,  fig.  3;  Boulknqer,  Cat,i,  76. 

479.  BOLEICHTHYS,  Girard. 

fiofafcftiftpi,  Girard,  Proc.  Ac.  Nat  Sci.  Phila.,  1869, 103,  (exilit). 

This  genus  contains  small  and  slender  species  allied  to  those  of  the 
section  Oligocephalus  under  Etheo stoma.  The  lateral  line  is  incomplete  and 
has  a  slight  upward  curve  anteriorly  instead  of  being  straight  as  in  all 
the  species  of  Etheostoma.  Top  of  head  not  scaly.  Lowland  streams  and 
swamps ;  the  species  few,  variable,  and  hard  to  determine.  (3oMg ,  dart ; 
lX%S,  Ash.) 

a.  Cheeks  and  opercles  scaly.  fusiformis,  1494. 

aa.  Cheeka  naked;  opercles  more  or  leas  scaly.  kxius,  1496. 

1494.  BOLEICHTHYS  FUSIF0BMI8  (Girard). 

Head  3*  to  4;  depth  3f  to  6;  eye  about  4  in  head.  D.  IX  or  X-9  to  12; 
A.  II,  6  to  8 ;  scales  3-43  to  60-12,  pores  10  to  30.  Body  usually  elongate, 
compressed ;  head  rather  long  and  narrow ;  muzzle  short,  decurved, 
shorter  than  eye;  mouth  comparatively  large,  terminal,  lower  jaw 
slightly  included,  maxillary  reaching  to  pupil ;  premaxillaries  not  pro- 
tractile; gill  membranes  somewhat  connected.  Opercular  spine  strong. 
Caudal  peduncle  long.  Scales  strongly  ctenoid ;  cheeks  scaled ;  opercles, 
nape,  and  breast  usually  well  scaled,  sometimes  partly  naked,  especially 
the  breast;  lateral  line  incomplete,  high  up,  often  interrupted.  Fins  mod- 
erate; pectorals  broad,  about  reaching  tips  of  ventrals.  Olivaceous, 
•idee  and  back  dotted  and  blotched  with  dusky,  paler  beneath ;  head  dark 
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Paecilichthft  gracilU,  Jordan  St  GILBERT,  Synopsis,  621,  1883. 

BkeoaUmtafwU/orme,  Evkrmaxn  &  KxxDALL,  Bull.  U.  S.  Fish  Comm.,  3cut  1892  (1894),  116;  Bou- 
lkngbr,  Cat,  i,  76;  and  of  authors  generally. 

149*.  BOLEICHTHT8  EXILIg,  Oirard. 

Head  3f ;  depth  nearly  6.  D.  IX  or  X-10  or  11;  A.  II,  7  to  9.  Body 
compressed,  tapering  toward  the  candal  peduncle,  which  is  slightly  con- 
tracted. Maxillary  reaching  anterior  edge  of  pupil.  Lateral  line  nearer 
dorsal  than  the  abdominal  outline ;  pectorals  extending  beyond  ventrals. 
Cheeks  naked,  yellowish  brown,  speckled  with  grayish  black;  dorsals 
and  caudal  barred;  a  dark  spot  on  occipital  region,  and  a  streak  in 
advance  of  as  well  as  below  the  orbit.  (Girard.)  Length  1  to  2  inches. 
This  species  differs  from  Boleichthys  fueiformis  in  the  naked  cheeks.*  It  is 
probably  a  variety  of  the  latter.  Upper  Missouri  River  Basin  and  Red 
River  of  the  North  (spec.  Mus.  Com  p.  Zool.).     (exili*,  slim.) 

Boieichtiw  eartUi,  Girard,  Proe.  Ac.  Nat.  Scl.  Phi  la.,  1869,  103,  Little  Muddy  River,  a  tribu-      yf 
tary  of  the  Upper  Miaaouri.     Type  a  little  stouter  than  B.  fu*\formU,  the  head  hoarier;    *^L       J 
»caleeA3;  pores  22.  V*       mf 

Bolefc*%»  warreni,  Oirard,  Proc  Ac.  Nat  Sci,  Phila,,  1859,  104,  Cannon  Ball  River.  ^   tiV 

PirciHchthjp  exilu,  Jordan  &•  Oilrrrt,  8ynopeis,  621, 1883. 

Ptrdtichtkga  warremi,  Jordan  A  Gilrbrt,  Synopsi*,  621, 1883. 

Elheotoma  exile,  Bollmak,  Bull.  U.  S.  Fish  Comm.,  vm,  1888,  224;  Boulrmorr,  Gat.,  i,  76. 


480.  MICROPERCA,  Putnam. 

Microperca,  Putnam,  Bull.  1,  Mas.  Comp.  Zodl.,  4,  1863,  (ptmctulald). 

This  genus  differs  from  Etheobtoma  in  the  almost  or  quite  complete 
absence  of  the  lateral  line.  The  scales  are  larger  than  in  most  of  the  other 
darters,  the  fin  rays  and  vertebrae  fewer.  Gill  membranes  considerably 
connected  ;  mouth  small,  the  lower  jaw  included.  The  species  of  Microperca 
are  the  smallest  in  size  of  the  darters,  and  are  plainly  colored.  They 
are  very  closely  allied  and  may  all  be  varieties  of  Microperca  punctulaia. 
(fiiKfH)ft  small;  nepictj,  perch.) 

a.  Cheeks  and  operclee  scaly;  anal  spines  2;  scales  86.  procliaris,  1496. 
aa.  Cheeks  and  operclee  chiefly  naked. 

b.  Anal  spines  2.  punctulata,  1497. 

bb.  Anal  spine  single.  fonticola,  1498. 

149«.  MICROPERCA  PRCEUARIS,  Hay. 

Head  4;  depth  4$.  D.  VIII-11;  A.  II,  6;  scales  36.  Body  short  and 
stout.  Snout  conical,  pointed ;  jaws  equal ;  month  small,  slightly  oblique, 
maxillary  reaching  front  of  eye.  Eye  small,  4  in  head.  Cheeks  and 
opercles  with  large  scales.  Opercular  spine  well  developed.  Scales  large, 
the  tubes  of  the  lateral  line  developed  on  2  to  4  of  them ;  dorsals  well 


*  Specimens  of  a  small  darter  obtained  by  Mr.  Charles  H.  Bollman  in  Clam  Lake,  Michigan, 
may  belong  to  this  species.  Theao  specimens,  however,  differ  materially  in  the  number  of  dorsal 
rays.  Dorsal  V 11-10;  A.  II,  7;  lateral  line  extending  to  end  of  anal;  scale  55;  tubes  interrupted, 
37  to  40;  cheeks  naked.— Bollman,  Bull.  U.  S.  Fith  Comm.,  rii,  1888  (18V0),  lik. 


tu  iiiim  cioaeiy  ■peoRiaa  ua  wiu  vagaw  >«r>  mm  h(u|  m 
second  donwl  and  raudal  barred  ;  dark  atreaka  isllaliaf  tnm 

darkhumer»lii|K.i.    Length  1  In  I)  incboa.     8oill»l  of  tl—  .!*.-i»- . 

pomlmif  the  XonhirMlrni  State*  fnim  Indiana,  Mirhi(M.  awi  ¥  » 
Ureal  Lake*,     ij>aa< falafai,  apeeklrd.) 


it*-.  NiiRiiri:i(  i  rosnron   j.«-u.  » -i.i*— i 

Hend3f  to  I:  depth  lj  tu  5.  It.  VI  or  VIM  to  ]<•:  A  I. 
Thin  »p&'iw  or  varirty  in  \  cry  clua*  In  lb*  Duilbrm  iltm^r- 
Tin- only  laDKiblfdifli-rrncpaBtrm  la  lie  in  ibr  rulural.-c  a*. 
Riant  prewnr.-  in  .Vii-r..j>rrrn  f.mlia.U  of  but  oar  anal  .[  -_- 
in  llicrvprrra  f.mli».U  i.  nearly  »M|nit>- devoid  irf  teak*  la  :  I. 
miua.lbi'acalmibriiadly  margined  behind  villi  dnaai  :  iVal 
ilu-ky  rr.ms  blutchea  uti  bark.  the  di.raal  n-(iun  dotted  » ,tl 
■peckn :    a   iw-riw   of   dark,  alitrh-lika,   shun    homonial    !it» 
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middle  of  the  sides,  forming  an  interrupted  lateral  streak;  three  small 
dark  spots  at  base  of  tail;  soft  parts  of  vertical  fins  with  light  and  dark  bars; 
lower  half  of  spinous  dorsal  jet  black,  then  a  broad  red  band  narrowly 
edged  above  with  black ;  a  dusky  streak  below  orbit  and  one  in  front 
of  it.  Arkansas  and  Texas,  in  clear  rocky  streams ;  rather  scarce ;  known 
only  from  Washita  Biver,  at  Arkadelphia ;  San  Marcos  River,  at  San  Mar- 
cos, Texas ;  Comal  Creek,  at  New  Braunfels,  Texas,  (font,  fountain ;  colo, 
to  inhabit,  it  being  most  common  in  the  great  spring  in  which  the  Rio 
San  Marcos  rises.) 

AUnruu  fonticoia,  Jordan  A  Gilbert,  Ptoc.  U.  S.  Nat.  Mus.,  1886,  23,  San  Marcos  River,  San 

Marcos,  Texas.    (Typo,  No.  86683.    Coll.  Jordan  St  Gilbert) 
Rkeoitoma  foidicola,  Evebmann  St  Kendall,  Bull.  U.  S.  Filh  Comm.,  xn,  1892(1894),  116,  pi. 

xxxvi,  fig.  4;  Boulenoer,  Cat,  i,  90. 


Family  CXLIV.  CHEILODIPTERTO-fi. 

(The  Cardinal  Fishes.) 

Body  oblong  or  elongate,  sometimes  compressed  and  elevated,  covered 
with  rather  large  scales,  which  are  striated  and  ctenoid,  or  sometimes 
cycloid ;  cheeks  scaly ;  lateral  line  continuous ;  cleft  of  mouth  wide, 
oblique ;  villiform  teeth  on  jaws  and  vomer,  and  sometimes  on  palatines; 
canines  sometimes  present;  (teeth  wanting  in  Brephontoma) ;  preopercle 
with  a  double  ridge,  its  edge  entire  or  slightly  serrated ;  opercular  spine 
little  developed ;  lower  pharyngeals  separate,  with  sharp  teeth ;  pseudo- 
branchi»  present ;  branchiostegals  6  or  7.  Dorsal  fins  well  separated,  the 
first  with  6  to  9  rather  strong  spines ;  no  dorsal  sheath  or  furrow ;  anal 
fin  short,  usually  with  2  spines,  sometimes  with  3  or  4;  ventral  fins  thor- 
acic, I,  5,  without  axillary  scale.  Small  fishes  of  the  tropics,  especially 
abundant  in  the  East  Indies,  some  of  them  in  fresh  waters,  most  of  them 
in  rather  deep  waters.  Color  often  bright  red.  Genera  about  15 ;  species 
about  130.  (Percidas,  part;  group  Apogonxna,  Giinther,  Cat.,  i,  222-250, 
1859.) 

Ckeilodiptejuna  : 
a.  Bod j  oblong,  not  greatly  compressed  nor  greatly  elongate;  anal  spines  2,  rarely  3;  teeth 
present  in  Jaws  at  least. 
h.  Anal  fin  with  2  spines,  the  soft  rays  usually  8  or  9. 

c.  Canines  none;  teeth  all  Tilliform;  lateral  line  normal. 
d.  Palatines  with  teeth. 

«.  Scales  large,  20  to  30  in  lateral  line. 

/.  Preopercle  with  its  posterior  edge  distinctly  serrate,  at  least  in  the 

young.  Apooon,  481. 

f.  Preopercle  with  its  ridges  entire  at  all  ages.  Apooon  ichthyk,  482. 

m.  Scales  small,  40  to  45  in  lateral  line.  Glossamia,  483. 

dd.  Palatines  toothless;  teeth  moderate;  eye  rery  largo;  body  elongate;  scales 

rather  small;  preopercle  entire  or  nearly  so.  Epiqonus,  484. 

oc.  Canines  present  in  jaws.    Dorsal  spines  6;  opercle  unarmed  ;  anal  npines  2. 

CllKlLODIPTERtS,  485. 

66.  Anal  fln  with  3  spines  and  8  soft  rays;  no  teeth  on  romer  or  palatine*;  no  canines;  cau- 
dal rounded;  opercles  entire;  body  moderately  elongate.  Amiichthys,  486. 

F.  N.  A. 71 
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SCOMBROPINJK. 

aa.  Body  elongate,  the  form  approaching  that  of  the  Barracuda  (Spkyncna);  month  large;  anal 
■pines  3  or  4. 
g.  Teeth  subequal,  without  distinct  canines;  preopercle  serrate.    D.  VTI-I,  10;  A.  111,7; 
scales  small,  about  60.  Sphyk-exops,  487. 

gg.  Teeth  unequal,  the  jaws  with  long  canines;  preopercle  entire  or  nearly  so. 

h.  Second  dorsal  and  anal  long,  each  of  12  to  14  soft  rays;  soft  parts  of  vertical  fin: 

scaly;  scales  rather  small,  45  to  50.  Scombrops,  488. 

AA.  Second  dorsal  and  anal  short,  each  with  7  to  9  soft  rays;  vertical  fins  scarcely 

scaly;  scales  large,  about  SO.  Htpocxydosjul,  489 


481.  APOGON,*  Lacepede. 
(Kings  of  the  Mullets.) 

Amia,  Gronow,  Zoophyl.,  80, 1763,  (mofaccewMf;  nonbinomial);  Gill,  Proc.  Ac.  Nat.  8ci.  Phils., 

1862,  237,  (imberbia;  scales  20  to  28). 
Apogon,  LAof.pfcoK,  Hist.  Nat  Poiss.,  ill,  411,  1802,  (ruber  =  imberbii). 
(htorhinchus,  Lac£p£de,  Hist.  Nat.  Poiss.,  it,  165, 1802,  (Amriem). 
Dipterodon,  fLxcRPiDK,  Hist.  Nat  Poiss.,  it,  167,  1802,  {hexactmOtus,  etc.). 
Monoprion,  Poky,  Memorial,  11,  123, 1860,  (mactdatus). 

fLepidamia,  Gill,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1863,  81,  (kalomma;  scales  33  to  38). 
Mionuru*,  Kreftt,  Proc.  Zottl.  80c.  Lond.,  1867,  942,  (lunahu). 

Body  oblong,  compressed,  covered  with  large,  ctenoid  scales.  Lateral 
line  continuous,  with  20  to  30  scales.  Head  large;  month  wide,  oblique, 
the  maxillary  extending  to  below  middle  of  the  large  eye ;  villiform  teeth 
on  jaws,  vomer,  and  palatines ;  no  canine  teeth ;  preopercle  with  a  donble 
ridge,  the  edge  somewhat  serrate,  at  least  in  the  young,  becoming  entire 
with  age  in  some  species ;  opercle  with  a  spine  behind.  Gill  rakers  rather 
long.  Dorsal  spines  6  or  7,  strong ;  second  dorsal  remote,  short ;  anal 
with  2  spines  and  8  or  9  soft  rays,i  the  second  muoh  the  longer,  the  soft 
part  similar  to  the  soft  dorsal;  pectorals  and  ventrals  moderate ;  vertebra? 
11 -f-14  =  25.  Warm  seas;  the  species  numerous,  (a,  without;  Tvy-ar,  a 
beard;  thus  distinguished  from  the  bearded  mullet,  Mullus  barbatut.) 

•The  following  description  of  the  skull  of  Apogon  is  given  by  Dr.  Gunther:  The  skull  of  the 
species  of  the  genus  Apogon  is  distinguished  by  the  hemispherical  prominent  capsula  cerebri, 
formed  by  the  parietal  and  occipital  bones  and  by  the  hinder  part  of  the  frontals;  the  latter  past 
is  generally  provided  with  2  or  more  small  spinous  prominences;  tho  orbital  part  of  the  f rentals 
is  very  developed,  not  flat,  but  with  a  deep,  narrow  groove  along  tho  median  line;  this  groove  is 
bifid  behind,  thus  separating  the  orbital  part  of  the  frontals  from  the  posterior.  In  front  of  the 
median  groove  is  a  high  ridge,  generally  half  as  long  as  the  diameter  of  the  eye,  and  bind  behind; 
this  ridge,  together  with  those  spinous  prominences  of  the  frontals,  is  for  the  purpose  of  keeping 
the  skin  suspended  above  the  grooves.  Largo  mucose  cavities  are  formed  thereby,  communica- 
ting with  those  of  thesulnirhital  arch,  etc.  Tho  occipital  crest  is  very  developed  and  broad,  more 
or  less  truncated  behind,  reaching  downward  to  the  vertebral  column  and  supported  by  another, 
narrowor,  horizontal  one,  which  arises  also  from  the  occipital.  Another  peculiarity  of  the  skull 
of  Apogon  is  tho  internal  free  ridge  of  the  preoperculum,  parallel  to  the  external  margin.  The 
operculum  is  always  supported  by  a  strong,  straight  bony  ridge,  conspicuous  from  the  outside, 
but  prominent  only  at  the  inner  surface;  it  arises  near  the  articulation  of  the  operculum  with 
the  epitympanic  (os  temporal?)  t  and  projects  sometimes  in  a  small  free  spine  at  the  hinder  angle 
of  tho  operculum.  In  A}n>g<m  imberl>i$  the  lower  outer  margin  only  of  the  preoperculum  is  very 
finely  denticulated,  tho  teeth  becoming  smaller  at  the  angle.  Tho  vomerine  and  palatine  teeth 
are  arranged  in  a  single  row,  the  series  of  the  former  forming  a  right  angle.  There  are  11 
abdominal  and  14  caudal  vertebra?. 

f  This  genus,  as  defined  by  Lac6pede  includes  species  of  iMtianus,  Apogon,  Atpro,  BairdielUt,  etc. 
As  one  of  theso  s|»ecies,  hextpcanthit*,  is  type  of  tho  earlier  genus  Apogon,  IHpttrodon  may  be 
regarded  as  a  synonym  of  Apogon. 

\  12  to  17  soft  rays  in  the  East  Indian  genus  Archcania, 
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a.  Base  of  caudal  with  a  distinct  round  blackish  blotch  (rarely  wanting). 
b.  Base  of  soft  dorsal  without  blackish  saddlo-liko  blotch. 

c.  Opercle  without  dark  spot;  cheeks  without  evident  dark  dots;  soft  dorsal  much 

higher  than  spinous;  scales  28  to  30.  imbekbis,  1490. 

cc.  Opercle  with  a  dark  spot;  cheeks  dusted  with  dark  points;  soft  dorsal  half  higher 

than  spinous;  scales  2ft.  povii,  1500. 

56.  Base  of  soft  dorsal  with  a  distinct  blackish  saddle-like  blotch  extending  downward  on 

rides  of  body;  scales  26.  ketrosella,  150L 

aa.  Base  of  caudal  without  blackish  blotch. 

d.  Soft  dorsal  with  a  round  black  blotch  below  it  and  a  similar  one  on  caudal  peduncle 
above;  scales  26.  kaculatus,  1502. 

«W.  Soft  dorsal  and  caudal  peduncle  without  round  black  spots. 

e.  Body  with  few  black  specks  or  none;  a  blackish  bar  between  last  rayn  of  soft  dorsal 

and  anal;  another  on  caudal  peduncle.  binutatcs,  1608. 

ft.  Body  covered  everywhere  with  blackish  dots,  like  fly  specks;  no  other  distinct 

markings;  scales  25.  piomkntabius,  1504. 


1499.  APOGON  IHBEBBI8  (Llnnnus). 
(Kino  of  thk  Mullets  ;  Altoncino;  Funciwita.) 

Head  3*;  depth  3*.  D.  VI-I,  9;  A.  II,  8;  scales  28  to  30;  vertebra 
10  -f-  15.  Body  ovate,  moderately  compressed ;  eye  large ;  preopercle 
finely  serrate.  Bright  scarlet,  with  minute  black  specks;  fins  red,  a 
black  blotch  at  base  of  caudal  on  each  side,  this  sometimes  wanting; 
dark  shades  made  of  fine  dots,  usually  present  on  each  angle  of  caudal, 
tips  of  second  dorsal  and  anal,  and  between  the  eyes.  Mediterranean  and 
neighboring  waters;  once  taken  at  Newport,  Rhode  Island,*  and  once 
recorded  from  the  island  of  Fernando  de  Noronha.  (imberbis,  without 
beard,  a  character  which  distinguishes  Apogan  from  MhIIuh.) 

MmOus  imberbis,  LiMN^us,  Syst.  Nat,  Ed.  x,  1768,  300,  Malta;  after  Artedi. 

Apogon  ruber,  Lacepepe,  Hist.  Nat.  Polss.,  in,  411, 1802,  Malta. 

Ckiorhmckn*jUHrieu,  Lacepedk,  Hist.  Nat  Polss.,  iv,  165, 1802,  Equinoctial  Ocean. 

fDipterodon  kexacautku*,  Lacepedk,  Hist  Nat  Poias.,  it,  167, 1802,  Equinoctial  Ocean. 

fOmtropomus  auratut,  Lacepedk,  Hist  Nat  Poiss.,  iv,  273,  1802,  Equinoctial  Ocean;  this 
species,  and  the  two  preceding,  based  on  notes  and  drawings  of  Commerson,  representing 
some  species  of  Apogon  with  a  black  bar  at  base  of  caudal. 

Omtropomus  rubens,  Spinola,  Ann.  Mus.  Hist  Nat.,  x,  1806,  370,  plate  28,  flg.  2,  Mediterra- 
nean. 

Percapumlla,  Dk  la  Roche,  Ann.  Mus.  Hist  Nat,  xm,  1809,  318,  Nice. 

Dipterodon  ruber,  lUriWEflQUB,  Garatteri,  47,  1810,  Palermo. 

Apogon  rex-muBorum,  Cuvier  &  Valenciennes,  Hist.  Nat  Poles.,  ii,  143,  1828,  Marseilles; 
Nice;  Oenoa;  Ivica;  Naples;  Palermo. 

Apogonichtky$ americanua,  Copk,  Proc.  Ac.  Nat.   8c i.  Phila.,  1870,  120,  Newj>ort,  llhode  Island; 

not  Of  CaSTKLKAU.  f 
Apogon  tmoerbit,  GCwtheb,  Gat,  I,  230, 1869. 


•Wrongly  identified  by  Cope  as  Apogon  americamu  (Castelnau),  a  Brazilian  species,  not  known 
to  occur  north  of  Bahia. 

fThe  following  description  of  the  true  Apogon  americanus  (Castelnau)  is  taken  from  a  speci- 
men from  Bahia:  Head  equal  to  depth  of  body,  2*  in  length,  maxillary  1%  in  head,  eye  2*,£. 
D.  VI-I,  8;  A.  II,  8,  scales  2-25-9.  Gill  rakers  slender  and  long,  about  8  +  10  in  number. 
Preopercle  Tory  finely  serrate  abore,  mostly  entire  below,  except  near  the  angle,  when  its 
surface  is  irregularly  notched.  Color  red,  unmarked,  except  for  a  diffuse  dusky  blotch  made 
up  of  dark  points  on  the  opercle,  and  some  dark  spots  on  snout  and  cheeks.  No  spot  at  base  of 
caudal,  and  no  spot  or  marking  anywhere  on  body  or  fins,  except  the  dusty  blotch  on  head. 
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and  Isla  Blanca,  near  Mazatlan ;  rather  rare ;  a  singularly  pretty  little 
fish ;  our  specimens  obtained  by  the  use  of  dynamite,  (retro,  behind ; 
sella,  saddle.) 

Amia  retrweUa,  Gill,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1862,  251;  Cape  San  Lucas.    (Coll.  Xantiu.) 
Apogcm  rttrtmHa,  Jordan,  Fishes  of  Sinaloa,  in  Proc.  Cal.  Ac.  Sci.,  1895,  442,  plate  37. 


1502.  APOOON  HACULATUS  (Poey). 

Head  2};  depth  2$.  D.  VI-I,  9;  A.  II,  8;  scales  about  2f-26-7. 
Maxillary  1}  in  head,  reaching  beyond  pupil ;  eye  very  large,  3  in  head; 
preopercle  distinctly  serrulate.  Pectoral  1}  in  head,  somewhat  shorter 
than  caudal.  Color  intense  scarlet,  nearly  uniform ;  a  tinge  of  crimson 
about  pectorals  and  on  sides  of  head ;  a  round,  black,  ink-like  spot,  a 
little  larger  than  pupil,  under  second  dorsal ;  another,  smaller,  on  upper 
part  of  tail,  on  each  side,  just  before  root  of  caudal;  tip  of  caudal 
whitish  ;  tip  of  anal  dusky  ;  iris  red.  Length  2£  inches.  West  Indian 
fauna,  from  Pensacola  to  Bahia,  in  rather  deep  water;  common  on  the 
"  Snapper  Banks ; "  often  found  in  the  stomachs  of  snappers  and 
groupers;  a  very  handsome  little  fish,    (maculatus,  spotted). 

Mouoprion  maculate*,  Posy,  Memorial,  n,  123,  I860,  Cuba. 

Apopm  miiculatH*,  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1882,  279. 

Apogrm  maculate,  Jordan  &  Gilbert,  Synopsis,  930,  1883. 


1603.  APOGON  BINOTATU8  (Poey). 

Like  Apogon  pigmcntarius  in  all  respects  except  that  it  lacks  the  black 
dots  of  pigment.  Mouth,  eyes,  and  scales  similar.  Caudal  lunate. 
Rosy ;  a  black  vertical  band  uniting  last  rays  of  second  dorsal  with  the 
anal,  and  another  on  the  caudal  peduncle.  (Poey.)  Cuba.  Not  seen 
by  us.     (binotatua,  two-spotted.) 

Amia  bmotaia,  Poey,  Bepertorio,  234,  1867,  Cuba. 


1504.  APOGON  PIGHENTARIU8  (Poey). 

Head  with  flap,  2\ ;  depth  3 ;  eye  3£;  snout  very  short,  4i;  D.  VI-I,  8; 
A.  II,  8;  scales  3-25-3.  Body  considerably  compressed,  especially  on 
caudal  peduncle  whose  least  depth  equals  length  of  head  from  snout  to 
posterior  border  of  orbit.  Mouth  large,  oblique,  the  maxillary  reaching 
slightly  beyond  posterior  rim  of  orbit.  Preopercle  serrate.  Longest 
dorsal  spine  2\  in  head  or  14  in  height  of  soft  dorsal.  Scales  ciliated. 
Caudal  forked.  Carmine  red  with  purple  reflections  on  the  head;  pro- 
fusely and  irregularly  covered  with  small  black  dots  like  fly  specks, 
most  distinct  on  jaws  and  cheeks ;  fins  all  pale.  Length  2  inches.  Cuba ; 
common  at  Havana,  where  our  specimens  were  obtained,  (pigment arias, 
having  dots  or  points.) 

M<moprkm yigmartarbu,  Poet,  Memorias,  n,  123,  I860,  Cuba. 
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482.  APOGONICHTHYS,  Bleeker. 

Apogonichlhyt,  Blekker,  Floria,  321,  1854,  (perdix). 

This  genus  differs  from  Apogon  only  in  having  the  preopercle  entire  at 
all  ages ;  scales  very  large  (20  to  26)  andoyoloid.  Small  species,  similar 
in  habit  to  those  of  Apogon,  found  in  the  tropical  seas.  The  genus  is 
scarcely  distinct  from  Apogon.     (Apogon',  /jflfcf,  fish.) 

a.  Scales  in  lateral  line  21  to  23;  body  with  many  dark  points. 

b.  Ventrals  short,  not  reaching  vent;  dorsal  rays  VI-I,  9.  ALtrrca,  1506. 

bb.  Ventrals  long,  extending  beyond  anal;  dorsal  rays  VII-I,  9.  btkllatto,  1506. 

aa.  Scales  ia  lateral  line  SO;  ventrals  long,  reaching  beyond  front  of  anal;  body  everywhere 

with  black  specks;  dorsal  VI-I,  9.  puncticulatus,  1507. 

1505.  APOGONICHTHYS  ALUTUS  (Jordan  &  Gilbert). 

Head  2f ;  depth  2f.  D.  VI-I,  9 ;  A.  II,  8 ;  scales  21.  Head  much  com- 
pressed, short  and  high,  its  height  at  occiput  f  its  length ;  snout  short 
and  blunt,  less  than  interorbital  width,  about  half  diameter  of  orbit; 
mouth  very  oblique,  the  maxillary  reaching  beyond  pupil,  but  not  to  pos- 
terior margin  of  orbit ;  length  of  maxillary  If  in  head ;  teeth  in  narrow 
villiform  bands  in  each  jaw,  those  on  vomer  and  palatines  minute ;  eye 
of  moderate  size,  2£  in  head ;  orbital  rim  elevated  above  and  behind ; 
interorbital  width  3£  in  head,  with  a  low  median  longitudinal  ridge; 
both  ridges  of  preopercle  entire;  opercle  without  spine;  gill  rakers 
slender,  the  longest  rather  more  than  half  diameter  of  orbit,  8  or  9 
on  anterior  branch  of  outer  arch.  First  dorsal  low,  of  6  rather  weak 
spines,  its  base  £  length  of  head,  and  equal  to  greatest  height  of  fin : 
Recond  dorsal  high,  the  longest  ray  1|  in  head.  Anal  similar  to  second 
dorsal ;  second  anal  spine  half  length  of  longest  ray,  which  is  contained 
If  in  head;  caudal  H;  ventrals  not  reaching  vent,  If,  and  pectorals  If, 
in  length  of  head.  Color  rusty  red  with  silvery  luster ;  sides  of  head 
little  reddish.  Body  and  fins  everywhere  much  soiled  and  freckled  with 
dark  points.  First  dorsal  blackish,  thickly  punctate;  second  dorsal, 
anal,  and  caudal  yellow,  smutty  with  dark  points,  the  posterior  half  of 
the  caudal  more  dusky.  Ventrals  smutty  yellow ;  pectorals  colorless. 
Snapper  Banks  oft'Pensacola  and  Tampa;  not  rare;  the  known  specimens 
from  stomachs  of  the  Red  Snapper,  Neomwnis  aya.     (aKovrog,  unwashed.) 

Apogon  alutu*,  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.,  1882,  279,  and  in  Synopsis,  931, 1883, 
Snapper  Banks,  Pensacola.    (Coll.  Jordan  &  Stearns.) 

1506.  APOGONICHTHYS  STELLATUS,  Cope. 

D.  VII-I,  9;  A.  II,  8;  P.  10;  scales  7-23.  Ventral  with  elongate  rays 
extending  beyond  last  anal  ray.  Caudal  rounded.  End  of  maxillary 
reaching  nearly  to  opposite  posterior  margin  of  large  orbit.  A  delicate 
frontal  carina.  Greatest  depth  3  times  to  base  of  caudal.  End  of  muzzle 
truncate,  with  emargination  to  receive  tubercle  of  mandible.  Reddish 
brown,  with  a  series  of  dark  brown  spots  on  the  edges  of  the  scales  of 
each  row  (except  that  bearing  the  lateral  line),  each  with  a  silver  center; 
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head  with  numerous  silver-centered  brown  spots.  Caudal,  dorsal,  and 
anal  fins  dark,  with  dusky  cross  bars.  Total  length  1  inch,  7.5  lines; 
head  7.5  lines.  Bahamas;  one  specimen  known.  (Ctfpe.)  (stellatu*, 
with  starry  spots.) 

Apogowchtkta  rtellahu,  Copr,  Tram.  Amer.  Philos.  Soc.,  1866,  400,  Nassau,  Bahama  Islands. 

1507.  APOUONICHTHTS  PUNCTICULATUS,  Poey. 

Head  3|  in  total ;  depth  S*.  D.  VI-1, 9 ;  A.  II,  8 ;  scales  3-30-8 ;  eye  2*, 
twice  length  of  snout.  Preopercle  with  both  margins  entire;  month 
oblique,  the  maxillary  reaching  to  posterior  margin  of  pupil ;  teeth  in 
villiform  bands;  ventral  reaching  beyond  pectoral  to  middle  of  anal  tin. 
Scales  cycloid.  Reddish  with  blue  reflections  on  the  opercle ;  head  and 
middle  of  trunk  covered  with  black  specks,  as  are  also  the  fins,  except 
the  pectoral,  which  is  blackish  at  the  tip.  Cuba.  (Poey.)  Not  seen  by 
us.     {puncticulatusj  with  fine  specks.) 

Apogonickthjfa  puncticulatu*,  Poky,  Repertorio,  n,  233,  1867,  Cuba. 

483.  GLOSSAMIA,  Gill. 

Giomamia,  Gill,  Proc.  Ac.  Nat  Sci.  Phils.,  1863,  82,  (aprion). 

This  genus  con  tains  a  few  species  with  small,  cyoloid  scales,  40  to  4o  in 
the  lateral  line,  and  the  preopercle  entire.  The  anal  is  short,  as  in  Apogon 
and  Apogonichthys,  its  rays  being  about  II,  9.  {y'kuooa,  tongue; 
Amia  —  Apogon. ) 

1508.  GLOSSAMIA  PANDIONIS  (Goode  A  Bean). 

Head  4;  depth  4.  D.  VI  1-1,9;  A.  II,  8;  scales  small,  cycloid,  3-45-9. 
Body  oblong,  rather  robust,  not  elevated  nor  greatly  compressed.  Eye 
very  large,  forming  nearly  half  the  length  of  the  side  of  the  head,  much 
greater  than  the  interorbital  space ;  maxillary  as  long  as  eye,  extending 
to  opposite  front  of  pupil;  preopercle  entire.  Gill  rakers  very  long  and 
slender.  Mouth  oblique,  but  not  nearly  vertical,  the  lower  jaw  projecting. 
Teeth  in  jaws  very  feeble ;  feeble  teeth  on  vomer  and  palatines.  Fins 
low ;  caudal  well  forked.  Color  nearly  plain  reddish,  the  body  and  fins 
everywhere  speckled  with  fine  dots.  Deep  water,  off  Chesapeake  Bay  ; 
rare.  (Pandion,  the  Osprey,  named  for  the  United  States  Fish  Commis- 
sion steamer,  Fish  Hawk,  by  which  the  species  was  dredged.) 

Apogon  panditmis,  Goods &  Bkan,  Proc.  U.  S.  Nat.  Mus.,  1881, 160,  deep  water,  off  Chesapeake 
Bay.    (Type,  No.  26228.) 

484.  EPIGONUS,*  Rafinesque. 

Bpigcmm*,  Rafinssquz,  Indice  Tttiol.  8icil.,  64, 1810,  (macropihaimut  —  teUvcopium). 

PtxmatoimiM,  Cuviim  A  Valenciennes,  Hist.  Nat  Poiss.,  11, 171, 1828,  (teletcopium,  not  of  Lacbpkdk). 

Tfcfatcoj*,  Blxbkrr,  Arehiv.  Neerl.,  xi,  261, 1876,  (tel&copium). 

PomatomickOnp,  OiOLlOLi,  Elenco  Peeci  Italia,  1880,  80,  (con*ta*eUt  —  teUtcopmm). 

•The  name  Pomatomut  can  not  be  used  for  this  gen  as.  Pomalomut  was  originally  framed  by 
Lacepede  for  the  blneflah,  his  "  Pomatomu»  «*0>."  Later,  in  1810,  Riwo  described  the  type  of 
JSpipoiMM,  referring  it  to  Pomatomut  as  a  second  species  of  that  genus.  Cuvier  arbitrarily  renamed 
the  blueflsh  Temmodon  and  retained  Pomatomtu  for  the  type  of  Epigonus,  a  form  unknown  to 
Lacepede.  In  defiance  of  rules  of  nomenclature,  most  European  writers  bare  followed  Curler 
in  this  arrangement. 
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Body  elongate,  thick,  covered  with  rather  large  deciduous  scales.  Head 
very  large,  entirely  covered  with  scales ;  eyes  very  large ;  teeth  all  villi- 
form,  without  canines;  no  teeth  on  vomer  or  palatines.  Branchiostegals 
7;  opercular  hones  not  serrated  nor  spinous,  the  opercle  ending  in  2  feeble 
points ;  preopercle  with  prominent  rounded  or  striated  angle.  Dorsals  2, 
well  separated,  the  first  with  7  spines;  anal  spines  2.  Caudal  forked. 
Soft  fins  more  or  less  scaly  ;  pyloric  coeca  numerous.  Deep  sea  fishes  of 
the  Atlantio  and  Mediterranean. t  'knU  above;  yuvia,  angle,  the  back 
angulated.) 

1609.  EPIG0NU8  OCCIDENTALS,  Goode  A  Bean. 

Head  3 ;  depth  7.  D.  VII-9 ;  A.  II,  9 ;  scales  4-55-8.  Least  height  of 
tail  equal  to  width  of  interorbital  space.  Eye  nearly  half  length  of 
head  and  7  in  body.  Snout  about  i  eye ;  maxillary  reaching  somewhat 
beyond  anterior  margin  of  orbit,  its  length  half  that  of  head  without 
snout;  premaxillary  short  and  thin,  its  length  about  equal  to  that  of 
snout,  its  connection  with  the  tip  of  maxillary  ligamentous ;  groove  for 
premaxillary  process  naked,  narrow,  its  length  twice  its  width  ;  a  weak 
spine  on  the  operculum.  Sixteen  gill  rakers  below  the  angle,  the  longest 
about  i  length  of  maxillary.  Weak  villi  form  teeth  in  very  narrow  bands 
on  the  jaws;  vomer  and  palatines  toothless.  Third  spine  of  dorsal 
longest.  Interspace  between  dorsals  as  long  as  the  last  spine.  Base  of 
soft  dorsal  £  as  long  as  head,  the  longest  ray  slightly  longer  than  base 
of  fin.  Ventral  fin  £  length  of  head.  Color  in  spirits :  Upper  parts  dark 
brown  ;  lower  parts  light  brown ;  inside  of  mouth  pale ;  trace  of  a  dark 
band  beginning  on  the  snout'  and  continued  behind  the  eye,  along  the 
lateral  line  to  the  tail.  Only  one  specimen  known,  secured  by  the 
steamer  Blake  off  Barbadoes,  in  237  fathoms.  The  species  is  very  readily 
distinguished  from  the  Mediterranean  species  (E.  telescopium)  by  its  more 
slender  form  and  its  large  number  of  rows  of  scales.  Length  5  J  inches. 
(Goode  <fe  Bean.)    (occidentalis,  western.) 

Epigonut  occidental*,  Goods  &  Bean,  Oceanic  Ichthyology,  233,  1895,  off  Barbadoes.  (Coll. 
Blake.) 

485.  CHEILODIPTERUS,  Lacepede. 

Chcilodiptertu,  Lac£p£dr,  Ilist.  Nat.  Poiss.,  in,  539,  1802,  (laltatrix,  macrodon,  etc.,  restricted  by 
Cuvikk  &  Valenciennes,  in  1828,  to  macrodon). 

ChUodipterux,  GOnther,  amended  spelling. 

Puramiu,  Bleeker,  Revision  Apogonini,  74,  1874,  (macrodon,  the  name  ChcQodipteru*  being  trans- 
ferred to  VomaU/mxw  naltalrix). 

Body  oblong,  covered  with  rather  large,  deciduous  scales ;  teeth  on 
jaws,  vomer,  and  palatines,  some  of  them  in  both  jaws  strong,  canine- 
like j  operculum  without  spine;  preopercle  with  a  double  margin,  the 
posterior  edge  serrated ;  eye  large.     Dorsal  fins  separated,  the  first  of  6 


fits  chief  characteristics  arc  its  globular  eyes  of  extraordinary  dimensions,  its  large  and 
strong  fins,  the  powers  of  rapid  swim  mi  ug,  and  a  generally  vigorous  and  active  constitution. 
All  these  characteristics  are  necessary  for  its  defence  against  the  oceanic  animals  which  frequent 
the  marine  abysses,  whero  it  customarily  lives/' — llisto. 
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spines;  anal  spines  2;  caudal  forked.    Tropical  seas.    Cretto*-,  lip;  <%, 
two,  nrepbv,  fin  ;  fishes  with  2  dorsals  and  the  upper  lip  extensible. ) 

1610.  CHEILOD1PTEBUS  AFFINI8,  Poey. 

Depth  4}  in  total  length  with  oandal.  D.  VI-I,  9.  A.  II,  9.  Eye  3  in 
bead;  mouth  oblique,  deeply  cleft,  the  maxillary  emarginate  behind, 
reaching  to  opposite  center  of  pupil.  Opercle  with  2  flat  spines  and  a 
stria,  whioh  ends  in  the  lower  spine,  behind  which  the  subopercular  lobe 
extends ;  preopercle  dentate,  with  a  double  border,  having  at  its  angle 
scarcely  discernible  points.  A  spine  on  the  mastoid  region;  jaws  with 
villiform  teeth,  with  some  canines  in  front;  lower  jaw  with  lateral 
canines,  also.  Second  dorsal  opposite  anal ;  second  ray  of  first  and  third 
of  second  double  height  of  the  last ;  ventral  spine  strong ;  caudal  emar- 
ginate. Scales  of  back  cyoloid,  those  of  sides  finely  ciliate ;  cheeks  with 
scales.  Color  red ;  peritoneum  silvery  ;  base  of  caudal  blackish ;  opercle 
smooth  and  shining.  Cuba;  3  specimens  known.  (Poey.)  Not  seen  by 
us.    (a  finis,  related,  to  Cheilodipterus  macrodon.) 

CkeOodipUnt$  ojbfc,  Poky,  Ann.  Ac.  Nat  6ci.  N.  Y.,  xi.  1876,  68,  Havana.    (Type,  No.  37416.) 

486.  AMIICHTHYS,  Poey. 

AmUckUw,  Pobt  M8.,  in  Jordan,  Proc.  D.  8.  Nat.  Mas.,  1886, 686,  (diapUnu). 

Body  rather  elongate,  covered  with  small,  caducous  scales.  Head blunt- 
ish,  the  mouth  almost  vertical,  the  lower  jaw  short.  Small  sharp  teeth 
on  jaws,  none  on  vomer  or  palatines ;  ope  re  lea  entire.  Dorsal  deeply 
notched,  very  long,  of  13  spines  and  22  soft  rays;  anal  short,  with  3 
spines  and  8  soft  rays.  Lateral  line  parallel  with  the  back;  caudal 
rounded.  One  species;  the  affinities  of  the  genus  doubtful,  but  probably 
belonging  to  the  Cheilodipterince.  (Amia,  a  name  used  by  Gronow  and 
Poey  for  Jpogon ;  ix&W,  fi*h. ) 

1611.  AMIICHTHYS  DIAPTEBU8  (Poey). 

Head  4  in  total  length  with  caudal ;  depth  5 ;  eye  large,  2f  in  head.  D. 
XII-I,  22;  A.  Ill,  8;  V.  I,  5.  Head  bluntish.  Mouth  almost  vertical ; 
maxillary  reaching  pupil ;  lower  jaw  short.  Teeth  in  jaws  only,  sharp, 
curved,  and  well  separated.  Opercles  entire.  Dorsals  deeply  notched ; 
the  third  dorsal  spine  highest,  more  than  half  depth  of  body,  the  last 
spine  2  in  eye;  second  dorsal  low,  its  height  half  that  of  longest  dorsal 
spine ;  caudal  rounded ;  pectoral  acute.  Lateral  line  parallel  with  the 
back.  Scales  small,  caducous,  each  one  with  a  central  dot.  Color  uni- 
form, the  eyes  silvery,  the  vertical  fins  yellowish.  Two  specimens,  2| 
inches  long,  from  the  coast  of  Cuba.  (Poey.)  Not  seen  by  us.  (<hd, 
divided;  irrcpdv,  fin.) 

"Genus  ? diaplenufi,"  Port,  Synopsis,  306, 1861,  Cuba. 

AmUcklhp$  Hapten*,  Jordan,  Proc.  U.  S.  Nat.  Mas.,  1886,  686. 


•  In  rfow  of  the  doubt  attached  to  the  relations  of  these  young  fishes,  the  specific  name  only 
ttpublished  by  Poey.    With  his  permission,  the  generic  name  chosen  by  Poey  was  later  printed 
by  Dr.  Jordan,  the  confusion  being  lew  if  the  species  has  some  recognized  name. 


1114  Bulletin  47,  United  States  National  Museum. 

487.  SPHYRJENOPS,  QUI. 

Bphfrxnop*,  Gill,  in  Poet,  Memoriae,  11,  349, 1861,  (bairdumu*). 

Body  elongate,  slender,  covered  with  small  scales.  Head  elongate; 
snout  rather  convex  ;  preopercle  rounded,  its  edge  serrate ;  opercle  with 
3  spines,  the  middle  one  largest ;  eye  large ;  month  large.  Villiform  teeth 
on  jaws  and  vomer.  Dorsal  fins  well  separated,  the  first  with  7  spines ; 
second  dorsal  and  anal  short,  the  latter  with  3  spines ;  caudal  forked. 
One  Bpecies  known.    (Sphyrcena,  the  Barracuda ;  <ty,  appearance.) 

1612.  8PHYB«NOP8  BAUD  UN  US,  Poey. 

Head  3 ;  depth  5£  >  eve  large,  as  long  as  snout,  3  in  head.  B.  6 ;  D. 
VII-I,  10;  A.  Ill,  7;  scales  about  60.  Head  depressed  above  the  eye; 
mouth  very  protractile ;  teeth  pointed,  subequal.  Maxillary  long  and 
pointed,  reaching  posterior  border  of  pupil.  Opercular  spine  strong; 
dorsals  about  equal  in  height,  the  longest  spine  2±  in  head;  ventrals 
longer  than  pectorals,  whioh  are  2£  in  head ;  caudal  forked ;  anal  spines 
weak.  Carmine  red ;  a  large  blue-black  spot  on  the  opercle ;  fins  red. 
Known  from  a  single  young  specimen  taken  in  deep  water  off  Cuba.  ( Poey. ) 
Not  seen  by  us.    (Named  for  Professor  Spencer  Fullerton  Baird.) 

8phyrsrnop$  bairdiawu,  Poey,  Memorias,  n,  350, 1861,  Cuba. 

488.  SCOMBROPS,  Temminok  &  Schlegel. 

Scombrop*,  Tkmminck  &  Schlbokl,  Fauna  Japonica,  118,  1842,  (cheilodipteroide*). 
Latebnu,  Poey,  Memorial,  11,  168,  1860,  {ocnlatus). 

Body  elongate,  covered  with  small,  thin,  smooth  scales;  lower  jaw 
longest ;  2  to  4  long  canines  in  upper  jaw,  a  series  of  canines  in  lower ;  teeth 
on  palatines ;  bones  of  head  not  serrated ;  opercle  with  2  feeble  points. 
Eye  large.  Branchiostegals  7.  Dorsals  separated,  the  first  of  8  very  feeble 
spines;  anal  spines  3;  soft  dorsal  and  anal  rather  long,  of  12  to  14  rays. 
Pyloric  cceca  6  to  15.    {Scomber,  maokerel ;  <ty,  appearance.) 

Subgenus  LATEBRUS,*  Poey. 
1618.  SCOXBROPS  OCULATUS  (Poey). 

(ESCOLAH   ClIINO.) 

Head  3£ ;  depth  3£ ;  eye  very  large,  3i  to  3i  in  head.  D.  VIII-1, 14 ;  A. 
Ill,  12;  scales  45  to  50.  Body  elongate,  the  dorsal  and  ventral  outlines 
similar ;  mouth  very  large,  the  lower  jaw  projecting ;  maxillary  extend- 
ing beyond  pupil,  its  length  1±  in  eye.  Teeth  long,  sharp,  slender,  well 
separated,  with  conical  points, t  some  of  them  enlarged,  forming  small 
canines ;   12  canines  on  premaxillary,  2  to  4  on  inner  edge  longer  than 

*  Latebnu,  "6tyniologie  fantastique."     (Poey.) 

t  In  Poey's  figure  the  premaxillary  canines  are  represented  as  distinctly  barbed,  although 
nothing  is  said  of  this  character  in  his  description.  If  this  character  exists,  it  may  define  the 
subgenus  or  genus  Latebnu,  as  the  teeth  in  the  Japanese  Bcombrop*  chOodipteroidM  are  not  barbed. 
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the  others ;  teeth  on  vomer  and  palatines  compressed,  in  a  single  row ; 
preopercle  entire;  opercle  with  2  flat  points.  Dorsals  well  separated, 
the  spines  slender,  the  longest  about  half  head.  Soft  dorsal  and  anal 
similar,  concave  in  outline,  the  longest  ray  half  head.  Caudal  forked ; 
pectorals  and  vent  rale  short,  the  former  1$  in  head;  ventrals  inserted 
under  the  pectorals.  Scales  large,  caducous,  with  entire  edges;  head 
scaly  except  the  lips;  soft  dorsal,  anal,  and  caudal  scaly.  Air  bladder 
slender;  pyloric  cceca  6.  Violet  brown,  paler  below.  (Poey.)  Coast  of 
Cuba  in  deep  water ;  reaches  a  weight  of  14  pounds,  the  general  appear- 
ance suggesting  that  of  the  Barracuda,    (oculatus,  big-eyed.) 

Laiebma  oculatus.  Post,  Memorial,  11,  168,  with  plate,  1860,  Cuba. 
Seombropi  ocwiaAtf,  Goodk  &  Bkan,  Oceanic  Ichthyology,  236, 1896. 

489.  HYPOCLYDONIA,  Goode  &  Bean. 

Hypoclydtmia,  Goons  A  Bkaw,  Oceanic  Ichthyology,  236,  1895,  (belia). 

Body  covered  with  thin,  deciduous,  cycloid  scales.  Entire  head  scaly, 
with  the  exception  of  the  angle  of  the  preoperculum,  but  the  scales  of  the 
head  are  deeply  embedded  in  the  skin  and  are  covered  by  minute  pores, 
so  that  their  outlines  are  almost  entirely  concealed.  Eye  large.  Mouth 
moderately  large ;  the  upper  jaw  slightly  protractile.  Teeth  in  the  pre- 
maxillary  minute,  in  broad  bands,  which  are  separated  at  the  sym- 
physis ;  mandible  with  a  marked  concavity  in  front  on  each  side  of  the 
symphysis,  this  concavity  being  armed  with  a  band  of  minute  teeth ;  4 
small  canine-like  teeth  in  an  irregular  group  at  the  symphysis ;  5  addi- 
tional canines  on  the  mandible,  increasing  in  size  backward  and  con- 
tinued behind  by  a  short,  narrow  band  of  minute  teeth ;  minute  teeth 
on  the  vomer  in  a  triangular  patch  ;  palatine  teeth  in  bands,  which  are 
broadest  in  front.  Anterior  nostril  small,  circular,  not  tubular;  pos- 
terior nostril  in  a  long,  wedge-shaped  slit.  Maxillary  dilated  posteri- 
orly. Lower  lip  well  developed,  broadly  attached  to  the  under  surface 
of  the  maxilla.  Preoperculum  minutely  serrated  behind  and  below ; 
operculum  with  2  thin,  flat  spines.  Branch iostegals  7 ;  gill  rakers  in 
moderate  number,  rather  stout ;  a  glandular  organ  in  the  upper  angle  of 
the  gill  opening ;  fins  well  developed,  the  spinous  dorsal  longer  than  the 
second  dorsal ;  dorsal  with  9,  anal  with  2,  spines ;  ventrals  long ;  scales 
large,  thin,  cyoloid,  deciduous;  lateral  line  high  up,  with  a  gradual  curve 
nearly  following  outline  of  back.  This  genus  resembles  Scombrops  in 
form  and  is  closely  related  to  it,  but  none  of  the  vertical  fins  is  scaly, 
the  tongue  is  toothless,  and  the  soft  dorsal  and  anal  have  few  rays,  (vtt6, 
below ;  xAixfov,  wave). 

1514.  HYPOCLYDONIA  BELLA,  Goode  A  Bean. 

Head  3 ;  depth  3| ;  eye  3|  in  head.  D.  IX-I,  9 ;  A.  IV,  7 ;  scales  2-29-7. 
Snout  I  as  long  as  eye.  Maxillary  reaching  nearly  to  below  middle  of 
eye,  its  length  $  of  head.  Spinous  dorsal  inserted  over  origin  of  pec- 
toral ;  the  third  and  longest  spine  as  long  as  the  postorbital  part  of  the 
head ;  interspace  between  the  2  dorsals  very  short ;  longest  ray  of  soft 
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dorsal  §  length  of  mandible.  Anal  spines  slender.  Pectoral  as  long  as 
bead  without  the  snout.  Ventral  slightly  in  advance  of  origin  of  pec- 
toral, the  fin  nearly  as  long  as  pectoral,  its  length  4  in  body.  Length 
90  millimeters.  Colors  faded  in  the  types;  traces  of  purplish  brown  on 
the  upper  parts  and  the  head;  spinous  dorsal  with  a  dark  triangular 
blotch  on  its  upper  portion,  extending  from  the  second  to  the  sixth 
spine,  involving  less  than  half  the  height  of  the  membrane.  Specimens 
were  obtained  by  the  Albatross  from  station  2314,  at  a  depth  of  159 
fathoms ;  from  station  2397,  at  a  depth  of  280  fathoms ;  from  station 
2401,  at  a  depth  of  142  fathoms;  from  station  2417,  at  a  depth  of  95 
fathoms ;  from  station  2418,  at  a  depth  of  90  fathoms ;  from  station  2425, 
at  a  depth  of  119  fathoms,  and  from  station  2426,  in  93  fathoms.  (Goode 
&  Bean.)     (bellus,  beautiful.) 

Hypo<lttd<mUi  Mia,  Goode  &  Bean,   Oceanic  Ichthyology,  236,  1896,  Qulf  Stream.   (Typa, 

No.  44621.) 

Family  CXLV.  CENTROPOMUXE. 

(The  Robalos.) 

This  family  is  thus  denned  by  Professor  Gill  (Proc.  U.  8.  Nat.  Mus., 
1882, 484 ) :  "  Typical  Acanthopterygians  with  the  postorbital  portion  of  the 
skull  longer  than  the  oculo-rostral ;  the  parietals  behind  the  constriction 
continuous  with  the  epiotics  and  transverse  laminae  arising  from  the 
supraoccipital  crest,  the  three  together  forming  a  well  differentiated  pos- 
terior oblong  pentagonal  or  hastiform  area ;  the  reentering  parietal  sinus, 
with  its  anterior  margin,  produced  forward  nearest  the  opisthotics  ;  the 
oxoccipitals  well  developed  and  contiguous  above  the  foramen  magnum ; 
the  vertebra*  in  typical  number  (10-+-14)  and  longish;  the  anterior  2 
partly  coossified  and  the  first  with  selliform  apophyses  extending  back- 
ward and  embracing  the  second  vertebra;  the  vertebras  mostly  with 
fovea*  or  pits  for  the  ribs  and  only  with  developed  parapophyses  for  the 
posterior  (6  to  10)  pairs  of  ribs ;  the  second  neural  spine  suberect,  and 
with  laminiform  extensions,  which  embrace  the  first;  the  neurapophyses 
and  neural  spines  of  the  other  vertebrae  depressed  at  their  bases,  continuous 
with  the  zygapophyses  in  front,  and  slightly  curved  upward  at  their  tips; 
the  liM-mal  spines  resembling  the  neural."  Subocular  lamina*  produced 
behind  in  a  pointed  process.  External  characters  are  the  elongate  body, 
with  elevated  back,  straight  abdomen  and  angulated  base  of  anal.  Scales 
ctenoid,  varying  in  size,  lateral  line  conspicuous,  extending  on  the  caudal 
fin,  the  tube  straight,  confined  to  basal  half  of  the  scale.  Head  depressed, 
pike-like,  the  lower  jaw  projecting ;  villiform  teeth  in  bands,  on  jaws, 
vomer,  and  palatines ;  tongue  smooth.  Maxillary  broad,  truncate  behind, 
with  a  strong  supplemental  bone.  Pseudobranchi®  present,  small.  Pre- 
opercle  with  a  double  ridge,  the  posterior  margin  strongly  serrated,  with 
larger  spines  at  the  angle ;  preorbital  and  suprascapula  serrated ;  opercle 
without  true  spines.  Gill  rakers  long.  Dorsal  fins  well  separated,  the 
first  with  8  spines,  the  first  and  second  short,  the  third  and  fourth  longest; 
anal  with  3  spines,  the  second  strong,  the  third  long  and  slender,  these  fins 
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moving  in  scaly  sheaths.  Candal  forked.  Ventrals  large,  I,  5,  inserted 
well  behind  the  pectorals,  a  scaly  process  at  their  base ;  pectorals  narrow 
and  rather  pointed,  the  upper  rays  longer  than  lower.  Branchiostegals 
7.  Air  bladder  well  developed,  simple  or  with  appendages  anteriorly. 
8pecies  abont  15,  all  American  and  referred  to  one  genns.  They  are  game 
fishes,  excellent  as  food,  the  habits  and  character  of  flesh  resembling  the 
bass,  as  the  common  name  Bobalo  *  indicates.  (Glint her,  Cat.,  i,  80,  genus 
Centropomus.i) 

490.  CENTROPOMUS,  Laceped*,. 
(Robaxos.) 

Omttropomta,  LacIpedb,  Hist.  Nat.  Poiss.,  it,  218,  1802,  {lucioperca,  trndecimalU,  etc,  restricted  to 

undadmalit  by  Cuvier  A  Valrkgiennm). 
Otcytaoraz,  Blskkbb,  Arch.  Neerl.  8c.  Ex.  Nat.,  xi,  264, 1870,  (undecimaiu;  the  name  Ccntropomu* 

being  restricted  to  lucioperca,  the  first  species  mentioned  under  the  generic  name  Ckntropomm 

by  Lacepede). 
Macrocephalut  (Browns)  Blxbkcb,  op.  ciLt  xi,  386,  1876,  (undtcimali*). 

Characters  of  genus  included  above,    (icl-vrpov,  spine ;  ttw/wi,  opercle.) 

a.  Preorbital  entire  or  very  faintly  serrated;  spines  of  fins  moderate,  none  more  than  half  head; 
lateral  line  black,  with  about  70  scales  (pores);  caudal  fin  short;  air  bladder  usually 
with  recurred  appendages  at  its  anterior  end;  anal  with  6  soft  rays,  the  last  cleft  to  the 
base.    Size  large. 
b.  Appendages  to  air  bladder  developed;  ventral  fins  yellow  in  life,  the  posterior  part  with- 
out dark  blotch, 
c.  Appendages  to  air  bladder  very  long,  2  to  3  times  diameter  of  eye;  third  anal  spine 
projecting  beyond  second.  yiridis,  1515. 

cc.  Appendages  to  air  bladder  short,  shorter  than  eye;  second  anal  spine  projecting 
beyond  third.  ukdkcimalis,  1516. 

eb.  Appendages  to  air  bladder  obsolete;  second  anal  spine  usually  shorter  than  third,  less 
than  half  depth  of  body;  ventrals  more  or  less  blackish.  mqrjesceks,  1517. 

«a.  Preorbital  with  well-developed  retrorse  teeth,  especially  posteriorly;  air  bladder  without 
appendages;  spines  longer.    Size  comparatively  small, 
d.  Lateral  line  in  a  narrow  black  streak. 

e.  Scales  moderate  or  large,  50  to  60  in  lateral  line;  second  anal  spino  very  strong; 

ventrals  more  or  less  dusky;  usually  broadly  tipped  with  black;  aual  rays 

III,  7,  the  second  spine  a  little  shorter  than  third. 

/.  Scales  in  lateral  line  57  to  60;  second  anal  spine  very  long,  1%  to  1}  in  head; 

depth  of  body  3%  in  length.  pkdim  acula,  1618. 

g.  Scales  in  lateral  line  61  or  62;  second  anal  spine  1%  in  head. 

g.  Body  rather  stout,  the  depth  about 3}£  in  length.      grahdoculatis,  1519. 

gg.  Body  more  slender,  the  depth  3%  in  length.  cvvikei,  1520. 

m.  Scales  small,  about  70  in  lateral  line;  ventrals  pale;  second  anal  spino  strong,  equal 

to  depth  of  body;  anal  rays  111,  6.  mexicanus,  1521. 

dd.  Lateral  line  pale,  not  in  a  dark  stripe;  ventral  fins  yellowish,  without  black  tip. 

h.  Scales  very  small,  about  87;  sides  of  body  parallel  with  each  other;  second  anal 
spine  longer  than  third,  equal  to  depth  of  body;  anal  rays  III,  6. 

PARALLKLrfl,  1522. 

hh.  Scales  small,  66;  second  anal  spine  very  long,  about  equal  to  depth  of  body;  third 
anal  spine  same  length;  angle  of  preopercle  with  about  6  long,  comb-like 
teeth;  anal  rays  III,  7.  pectin atos,  1623. 

•  Bobalo  it  the  Spanish  name  of  the  European  bass,  Dicentrarchtu  (or  Morone)  labnix. 

fDr.  Boulenger  adds  to  this  group  the  old  world  genera,  Late»  and  Puimmowrca.  These  genera 
ar«  apparently  allied  to  Cetttropommt  but  in  them  there  are  11  or  12  precaudal  vertebra?,  25  in  all, 
the  dorsals  aro  connected,  and  there  are  numerous  minor  differences. 
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kkk.  Scales  large,  49  to  63  in  lateral  line;  eye  moderate,  about  6  in  head;  anal  rays  111,6. 

i.  Second  anal  spine  moderate,  about  %  depth  of  body,  little  longer  than  third; 

preopercle  with  2  strong  teeth;  back  steeply  elevated.       uxionbmh,  16AL 

ii.  Second  anal  spine  extremely  long,  its  length  little,  if  any,  less  than  depth  of 

body;  much  longer  than  third  anal  spine. 

j.  Body  moderately  elongate,  the  depth  3%  to  3%  in  length. 

i.  Scales  before  the  dorsal  small,  16  to  18  in  number;  maxillary  reaching 
past  front  of  pupil.    Third  dorsal  spine  half  head;  scales  ML 

akmatto,  1585. 
kk.  Scales  before  dorsal  not  crowded,  10  to  14  in  number;  maxillary  barely 
reaching  front  of  pupil;  third  dorsal  spine  not  quite  half  head; 
scales  61. 
I.  Third  dorsal  spine  leas  than  half  head;  scales  47  to  60. 

bobalxto,  1626;  AOTHim,  1527. 

jj.  Body  more  elongate,  the  depth  4  in  length;  second  anal  spine  excessively 

long,  1|  times  depth  of  body;  scales  63.  nrsinftcs,  1628. 

1616.  CKNTBOPOMU8  Y  IBID  IS,  Lockington. 

(BOBALO.) 

Head  3;  depth  4*;  eye  7*  in  head.  D.  VIII-I,  10;  A.  HI,  6;  scales 
9-75-15,  pores  71.  Snout  3i  in  head,  including  saboperenlar  flap;  18 
scales  before  dorsal ;  gill  rakers  4  +  9.  Preorbital  faintly  serrate,  becom- 
ing entire  with  age.  Subopercnlar  flap  extending  to  within  4  to  ft  scales 
of  front  of  dorsal.  Maxillary  2}  in  head,  extending  to  below  middle  of 
eye.  Preopercle  strongly  serrate,  with  coarser  teeth  at  the  angle.  Body 
robust,  the  sides  not  flattened.  Dorsal  spines  moderate,  the  third  longest, 
2  to  2i  in  head ;  second  anal  spine  not  reaching  tip  of  third,  its  length  2| 
in  head,  quite  variable,  proportionately  longest  in  the  young.  Ventral  2 
in  head,  reaching  more  than  halfway  to  anal ;  caudal  shortish,  1|  in 
head ;  pectoral  2£  in  head.  Air  bladder  large,  with  2  recurved  appen- 
dages anteriorly,  each  2  or  3  times  diameter  of  eye.  Back  greenish,  sides 
dull  silvery,  the  upper  fins  dusky,  the  lower  paler;  ventrals  plain  yellow- 
ish, scarcely  dotted  with  dusky ;  no  yellow  on  other  fins ;  lateral  line 
black ;  some  dusky  at  base  of  pectoral  and  behind  second  anal  spine. 
Length  2  to  4  feet.  Pacific  Coast  of  Mexico  ;  very  common  from  the  Gulf 
of  California  to  Panama;  a  valuable  food-fish,  in  ail  respects  similar  to 
Centropomus  undecimalis.  The  only  differences  we  find  are  the  larger 
size  of  the  appendages  to  the  air  bladder  and  the  greater  length 
of  the  third  dorsal  spine.  Here  described  from  a  specimen  from  Mazatlan. 
(viridis,  green.) 

Ocntropomu*  riruiti,  Lockinoton,  Proc.  Oal.  Ac.  Sci.,  vn,  1876  (1877),  110,  off  Asuncion  Island, 
Lower  California.     (Coll.  W.  J.  Fisher.) 

1616.  CENTBOPOMUS  UNDECIMALIS  (Bloch). 
(Robalo;  Skook;  Bhochkt  dk  Mkr.) 

Head  2*  to  3 ;  depth  4  to  4± ;  eye  7±  in  head.  D.  VIII-I,  10 ;  A.  Ill,  6 ; 
scales  9-75  to  80-15  to  17,  pores  60  to  70 ;  snout  3i;  gill  rakers  4  +  9;  18 
scales  before  dorsal.  Body  robust,  the  sides  little  compressed,  the  back 
not  much  elevated.  Preorbital  faintly  serrated ;  suboperoular  flap  extend- 
ing to  within  4  to  6  scales  of  origin  of  dorsal.    Maxillary  extending  to 
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below  middle  of  orbit,  2f  in  head.  Dorsal  spines  of  moderate  strength, 
the  third  longest,  about  half  as  long  as  head  ;  second  anal  spine  more  or 
lees  longer  than  third,  2  to  2\  in  head,  the  spines  variable  in  length, 
longer  in  the  young.  Ventrals  2  in  head ;  pectoral  2J  in  head ;  caudal 
shortish,  1}  in  head,  reaching  more  than  halfway  to  anal.  Air  bladder 
with  a  pair  of  shortish  appendages  anteriorly,  these  about  as  long  as  eye. 
Color  olive  green,  the  sides  dull  silvery ;  dorsal  fins  blackish ;  lateral  line 
black ;  ventrals  pale  yellowish,  rarely  dotted  with  black ;  blackish 
shades  behind  second  dorsal  spine.  Length  2  to  4  feet.  The  largest,  most 
abundant,  and  muoh  the  most  important  species  of  the  genus.  Common 
on  sandy  shores  throughout  the  West  Indies,  from  the  coast  of  Texas 
to  Surinam  or  beyond.  An  excellent  food-fish  with  delicate  white  flaky 
flesh,  like  that  of  the  striped  bass  (Boocus  lineatus).  Here  described  from 
specimens  from  Havana,  (undecim,  eleven,  the  soft  dorsal  with  eleven 
rays.) 

Scurnaundtamalu,  Bloch,  Ichthyol.,  vi,  60,  pi.  303, 1792,  Jamaica. 

Oentropomua  umdecimradiatiu,  Lac£pbde,  Hist.  Nat.  Poiss.,  it,  268, 1802,  after  Bloch. 

iVrva  loubina,  Lac£pede,  Hist.  Nat  Poiss.,  iv,  397, 1802,  Cayenne. 

8fkgrK*a  <wr«onrtdu,  Lackpkds,  Hist.  Nat.  Poiss.,  v,  324, 1803,  Martinique. 

Omtropomu*  appendietUatu*,  Poet,  Memorias,  n,  119, 1860,  Havana  and  Cienfuegos. 

Oadropomu*  undecimali*,  Cuyieb  &  VALENCIENNES,  Hist.  Nat.  Poiss.,  n,  102,  1828  ;  Vaillant  A 

Bocoubt,  Miss.  Sci.  Max.,  it,  17, 1875  ;  GOnthek,  Cat,  i,  79;  Jordan  A  Gilbert,  Synonsis, 

528 ;  Boulenoee,  Gat,  i,  367. 

1517.  CENTBOPOHUS  MGBB8CEJf8,  Gttnther. 

(ROBALO  PaiETO.) 

Head  2*  to  2J ;  depth  4  to  4*;  eye  7  to  9  in  head.  D.  VHI-I,  10;  A. 
Ill,  6;  scales  10-73  to  78-19,  pores  70.  Gill  rakers  4  +  9.  Body  robust, 
the  flanks  not  compressed.  Preorbital  very  faintly  serrated ;  snbopercu- 
lar  flap  reaching  to  within  5  scales  of  origin  of  dorsal  fin.  Maxillary 
extending  a  little  beyond  middle  of  orbit,  2}  in  head.  Dorsal  spines  not 
very  strong,  mnch  as  in  Centropomus  undecimalis,  third  and  fourth 
equal  in  length,  2\  to  2|  in  head  ;  second  anal  spine  rather  shorter  than 
third,  barely  \  head ;  ventral  2i  in  head,  reaching  scarcely  more  than  ± 
distance  of  its  base  from  anal.  Pectoral  2i  in  head.  Caudal  shortish. 
Air  bladder  without  appendages  anteriorly.  Dusky  olive,  sides  silvery  ; 
dusky  shades  on  opercle  and  base  of  pectoral;  ventrals  largely  black; 
upper  fins  dusky  ;  lateral  line  black.  Length  2  to  3  feet.  Pacific  Coast 
of  Tropical  America ;  generally  common  from  Mazatlan  to  Panama ;  a  food 
fish  of  some  importance,  rather  smaller  in  size  than  Centropomus  viridis. 
Here  described  from  a  specimen  from  Mazatlan.    (nigrescent,  blackish.) 

Ocntrapomus  nigremsenat  GOnther,  Fishes  Central  America,  407,  1869,  Chiapas;  Vaillant  A 
Bocouet,  Bliss.  Sci.  Mex.,  20, 1876. 

1(18.  CENTBOPOMU8  PEDIMACULA,  Poey. 

(Constantino  de  las  A  let  as  Priktas;  Bobalito  i>k  las  A  let  as  Pbiktas.) 

Head  2£ ;  depth  3|  to  3f ;  eye  5  in  head.  D.  VIII-I, 10 ;  A.  Ill,  7 ;  scales 
£-55  to  58-11,  pores  55 ;  21  scales  before  dorsal ;  gill  rakers  5  +  13.    Body 
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deep,  compressed,  with  flattened  parallel  sides  Preorbital  sharply  ser- 
rate ;  preopercle  very  sharply  serrate,  the  teeth  at  the  angle  longer ;  4 
spinnles  on  the  humeral  plate ;  snbopercnlar  flap  ending  6  scales  before 
dorsal  fin.  Maxillary  nearly  reaching  front  of  pupil,  2$  in  head.  Dorsal 
spines  strong,  the  second  a  little  shorter  than  third,  the  third  If  in  head; 
second  anal  spine  very  long  and  straight,  1£  to  \\  in  head  (in  Pacific  Coast 
specimens,  var.  mediua,  GUnther,  this  spine  is  somewhat  carved,  a  little 
shorter  so  far  as  known,  than  in  Atlantic  specimens,  var.  pedim.acula,\\  to  \\ 
in  head) ;  oandal  fin  deeply  forked,  the  lobes  pointed,  1J  in  head ;  ventral  \\ 
in  head,  reaching  more  than  halfway  to  anal ;  pectoral  shortish,  2i  in  head. 
Air  bladder  simple.  Lateral  line  black.  Dark  olive,  the  sides  bright  silvery; 
ventral  pale  yellow,  tipped  with  black ;  some  yellow  on  anal,  with  black 
behind  the  spines ;  upper  fins  dusky  ;  pectoral  colorless,  a  little  dusky  at 
its  base.  Length  15  inches.  Both  coasts  of  tropical  America;  very  com- 
mon in  Cuba,  Jamaica,  and  south  to  Brazil,  and  also  on  the  west  coast 
from  Mazatlan  to  Panama ;  a  food-fish  of  some  importance.  Except  that 
the  second  anal  spine  is  a  little  shorter  and  more  curved  in  Pacific 
examples  (Centropomus  medius,  (i  tint  her),  we  find  no  difference  between 
these  and  the  typical  pedimacula.  On  both  coasts  the  species  enters  the 
rivers.  Here  described  from  specimens  from  Havana  and  Mazatlan.  (pes, 
foot;  macula y  spot.) 

Centropomus  pedimacula,  Poky,  Memorias,  n,  122,  I860,  Havana  and  Cienfuegos;  Vaiujlmt  A 

Bocovht,  Miss.  Sci.  Mex.,  29,  1875;  Boulenokb,  Cat,  I,  371. 
Omtropomus  medius,  GO  nth  br,   Trans.   Zool.  8oc.   Lond.,  1864,  144,  Chiapam     (Coll.  Osbert 

Salvin.) 

1619.  CENTROPOMUS  GRAND0CULATU8,  Jenkins  A  Evermann. 

Head  2J  ;  depth  3?  to  3*.  D.  VII-I,  10 ;  A.  Ill,  7;  scales  8-52  to  54-13, 
23  to  26  before  dorsal.  Body  moderately  elongate,  somewhat  compressed, 
but  not  Hat-sided,  the  back  elevated,  the  belly  straight ;  nape  convex; 
snout  projecting,  the  profile  behind  it  concave ;  maxillary  2f  in  head, 
reaching  front  of  pupil ;  snout  3^  to  3±  *  in  head.  Lower  jaw  strongly 
projecting ;  eye  5&-  in  head  ;  preorbital  with  rather  small  retrorse  serro 
posteriorly  ;  preopercle  with  sharp,  distinct  teeth  on  posterior  limb,  2  to 

4  enlarged  teeth  at  the  angle ;  moderate  teeth  below ;  suprascapula  with 

5  spines ;  opercular  flap  ending  about  6  scales  before  dorsal,  the  scales  before 
dorsal  being  much  reduced  in  size.  Scales  of  body  large.  Doisal  spine 
strong,  the  third  much  longest  and  strongest,  1£  in  head,  fourth  slenderer 
and  shorter ;  second  anal  spine  very  strong,  straight,  If  in  head,  shorter 
than  the  very  slender  third  spine ;  caudal  well  forked,  1  J-  to  li  in  head ;  pec- 
toral l£;  ventral.  1|.  Color  pale  greenish,  silvery  below,  the  lateral  line 
black  and  conspicuous,  becoming  straight  under  last  dorsal  spine;  upper 
fins  slightly  dusky :  veutrals  pale  or  with  a  few  dusky  specks  near  tip ; 
a  little  dusky  behind  second  anal  spine.  Pacific  Coast  of  Mexico  Here 
described  from  two  specimens,  1534  (L.  S.  Jr.  Univ.  Mus.),  15  inches  long, 
and  201  (L.  S.  Jr.  Univ.  Mus.)  14  inches  long,  both  taken  by  Dr.  Gilbert 


*  Not  3.7,  as  stated  \u  the  ot\^\tv«\  fawxY^ttatt. 
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(Albatrois  Exp.)  in  San  Joan  Lagoon,  on  the  west  coast  of  Mexico.  The 
larger  specimen  is  much  deeper  in  body  than  the  other,  and  both  differ 
somewhat  from  the  two  specimens  from  Gaaymas,  the  original  types. 
This  species  is  very  close  to  Centropomus  pedimacula,  bat  its  scales  are 
larger  in  all  the  four  known  specimens  than  in  any  of  the  latter  we  have 
seen,     (grandia,  great;  oculuay  eye.) 

OmUropcmuM  grondoculotiu*  Jixkins  &  Evibmanh,  Proc.  U.  S.  Nat.  Mat.,  1888, 139,  Guaymas. 
(Type,  No.  39630.    Coll.  Jenkins  A  Evermann.) 

1520.  CENTBOPOMUS  CUYIERI,  Bocourt 

Head  3;  depth  3|;  eye  5.  D.  VIII-I,  10;  A.  Ill,  7;  scales  9^51-14. 
Maxillary  reaching  first  third  of  eye ;  preopercle  with  2  short  spines  at 
the  angle,  with  smaller  ones  above  and  below.  Third  dorsal  spine  high, 
about  half  head ;  second  anal  spine  long,  bnt  shorter  than  third,  not 
quite  equal  to  greatest  depth  of  body.  Air  bladder  simple.  Olivaceous ; 
sides  silvery  ;  lateral  line  black ;  ventrals  dusky  at  tip.  Length  8  inches. 
Haiti.  (Vaillant  &  Bocourt.)  Not  seen  by  us.  Apparently  very  close 
to  Centropomus  pedimacula,  but  the  scales  apparently  larger.  Dr.  Boulen- 
ger  refers  the  species  to  the  synonymy  of  Centropomu*  pedimacula. 
(Named  for  Georges  Leopold  Dagobert  Cuvier.) 

OentropomuM  cuvieri,  Bocouet,  Ann.  8c.  Nat.  Paris,  1868,  91,  Haiti;  Vaillant  k  Bogoubt,  Mils. 
ScL  Mex.,  26,  1875,  with  plate. 

1521.  CENTBOPOMUS  MEXICANU8,t  Bocourt 

Head  21;  depth  4;  eye  4.  D.  VIII-I,  10;  A.  Ill,  6;  scales  11-69-16. 
Flanks  compressed,  parallel  with  each  other;  ventral  outline  nearly 
straight,  with  an  angle  at  the  anal.  Suborbital  with  5  or  6  sharp  teeth ; 
preopercle  with  2  teeth,  larger  than  the  others ;  opercular  lobe  reaching 
front  of  dorsal.  Dorsal  spines  high,  the  third  longest,  1?  in  depth  of 
body;  second  anal  spine  very  long,  much  longer  than  third,  equal  to 

•  The  following  is  a  description  of  the  Guaymas  typos,  slightly  condensed  from  the  original: 
Head  2%;  depth  3|.  D.  VII-I,  10;  A.  Ill,  7;  scales  8-62-10,  21  in  fro  tit  of  the  dorsal.  Allied 
to  OemlropomuM  pedimacula;  the  body  compressed,  the  belly  straight,  the  back  somewhat  elevated; 
profile  concave;  nnchal  region  convex:  maxillary  reaching  a  vertical  line  through  the  pupil,  3 
In  bead;  snout  9%  to  3}  in  head;  eye  large,  6  in  head;  preorbital  with  small  serr®  on  the  pos- 
terior portion,  directed  backward;  preopercle  with  nearly  equal,  distinct  teeth  on  the  vertical 
limb;  a  series  of  graduated  toeth  on  the  horizontal  limb;  a  strong  spine  at  the  angle,  and  a 
strong  spine  next  above  the  angle,  sometimes  bifid;  2  flat  spines  at  the  angle  of  the  anterior 
ridge;  suprascapula  with  4  strong  spines;  opercular  flap  about  reaching  the  vertical  from  the 
front  of  the  dorsal.  Gill  rakers  t$  -f  16,  the  longest  as  long  as  pupil.  Dorsal  spines  strong,  the 
third  being  the  highest  and  strongest,  1}  in  head;  the  fourth  but  little  shorter,  but  more  slen- 
der, their  tips,  when  depressed,  scarcely  reaching  tips  of  ventrals;  insertion  of  first  dorsal  spine 
midway  between  tip  of  snout  and  laat  ray  of  second  dorsal;  fourth  dorsal  spine  2  in  head; 
second  anal  spine  very  strong,  straight  in  one  specimen,  slightly  curved  in  another,  1%  in  head; 
third  anal  spine  a  little  longer,  but  much  more  slender  than  the  second  anal  and  longer  than 
the  third  dorsal;  caudal  well  forked;  pectoral  small,  2 J  in  bead,  much  smaller  than  the  ventrals; 
ventrals  with  a  strong  spine;  the  spine  nearly  as  long  as  the  pectoral  fin;  soft  rays  of  ventral  as 
long  as  third  dorsal  sptue.  Scales  large  on  the  sides;  crowded  in  front  of  the  dorsal.  Color 
white  below;  dusky  above  the  lateral  line,  which  is  block  and  conspicuous;  scales  on  back  and 
aides  covered  with  numerous  punctulations;  first  dorsal  somewhnt  dusky,  second  lighter,  colora- 
tion of  both  due  to  fine  punctnlatious;  a  large  black  blotch  on  the  tips  of  the  ventrals  and  anal; 
membrane  between  second  and  third  anal  spines  black.—  Jenkiru  &  Evermann. 

fDr.  Bouienger  refers  this  species  to  the  synonymy  of  Centropomua porallelu*.  This  determina- 
tion may  be  correct,  but  from  Bocourt's  description  it  would  appear  that  Centroponuu  mtxicamut 
had  a  dark  lateral  line  and  larger  scales  than  C.  paralUltu, 
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depth  of  body,  If  in  head.  Air  bladder  simple.  Color  olivaceous, 
whitish  below,  lateral  line  blackish ;  vent  rale  not  black.  Length  7  inches. 
Coasts  of  Mexico;  recorded  from  the  Coast  of  the  Gnlf  of  Mexico;  also 
reported  from  the  State  of  Oaxaca ;  the  exact  locality  not  known.  (Vail- 
lant  <fe  Booonrt.)  Not  seen  by  us.  Recorded  by  Steindachner  from 
Bahia. 

Omtrvponms  mcricantM,  Boooubt,  Ann.  8c  Nat.  Paris,  1868,  90,  Gulf  of  Mexico;  Vaiiaabt  * 
Boooubt,  Miss.  8cL  Mez.,  83, 1875,  with  plate. 

ISM.  CENTB0P0HU8  PABALLELUS,  Poey. 

Head  2*;  depth  3f ;  eye  small,  5.    D.  VIII-I,  10;  A.  Ill,  6?  scales  85  to 

90.    Body  moderately  elongate,  compressed  so  that  the  two  sides  of  the 

body  are  parallel ;  an  angle  at  front  of  anal.    Month  small;  maxillary 

not  quite  reaching  middle  of  eye.    Subopercular  flap  reaching  front  of 

dorsal.    Dorsal  spines  feeble,  the  longest  2  in   head.    Lateral  line  not 

black ;  12  scales  between  second  dorsal  and  lateral  line.    Serrations  of 

preopercle  directed  slightly  upward ;  2  or  3  much  stronger  spines  at  the 

angle ;  suborbital  toothed.    Length  of  second  anal  spine  equal  to  depth 

of  body ;  third  spine  much  shorter  and  very  slender.    Air  bladder  simple. 

Greenish  above,  sides  silvery,  with  bright  reflections ;  faint  pale  streaks 

along  the  rows  of  scales ;  ventrals  and  anal  tipped  with  orange  brown. 

A  small  species,  rarely  more  than  a  foot  long,  found  on  the  coasts  of  Cuba, 

entering  lakes  and  streams.    (Poey.)    Also  recorded  from  San  Domingo, 

Jamaica,  Barbados,  and  Rio  Chagres,  Guiana,  Pernambuco,  and  Bahia. 

(jrapaAAjyAof ,  parallelu8f  parallel,  the  form  being  "  slab-sided.") 

Centropomu*  parallel™,  Pokt,  Memorial,  u,  120,  1860,  Havana  and  Cienfuegos ;  GCkthu, 
Fishes  Central  Amer.,  407, 1869;  Boulknqer,  Cat.,  i,  369. 

1628.  CENTROPOMU8  PECTIN  AITS,  Poey. 

Head  2*;  depth  3f;  eye  6.  D.  VIII-I,  10;  A.  III.  7;  scales  68.  Body 
moderately  elongate,  compressed,  with  an  angle  at  front  of  anal.  Mouth 
small.  Maxillary  reaching  anterior  third  of  eye;  angle  of  preopercle 
with  about  6  long  spines,  slender  and  close-set,  like  the  teeth  of  a  comb ; 
preorbital  sharply  serrate  behind ;  second  or  third  dorsal  spine  longest, 
If  in  head;  second  anal  spine  as  long  as  depth  of  body,  liin  head ;  third 
slightly  longer,  but  very  slender.  Air  bladder  simple.  Plumbeous  above, 
sides  and  belly  white ;  center  of  each  scale  bluish,  thus  forming  faint 
lines ;  fins  greenish ;  lower  lobe  of  caudal  yellow.  A  small  species 
(Poey ;  Boulenger),  rarely  more  than  a  foot  long,  found  on  the  coasts  of 
Cuba,  entering  the  lakes  and  rivers.  Also  recorded  by  Boulenger  from 
San  Domingo  and  Pernambuco.     (j>ectinatu8,  comb-toothed.) 

Centropomus pert inatut,  Pokt,  Memorias,  n,  122,  1860,  Havana  and  Cienfuegos;    Boclbxoks, 
Cat,  i,  368. 

1524.  CENTROPOMUS  ITNIOXENSI8,  Bocourt. 

Head  2| ;  depth  3};  eye  small,  6.  D.  VIII-I,  9;  A.  Ill,  6;  scales 
8-49-12.    Body  io\va%\.,  \ra&fc.  *\abvVs  «\ftrc«tad ;  base  of  anal  angnlated. 
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Profile  more  concave  than  in  other  species.  Snout  long,  about  3  in  head; 
maxillary  not  reaching  middle  of  eye.  Preopercle  with  2  very  strong 
teeth,  other  serrations  very  weak.  Dorsal  spines  moderate,  the  longest 
not  quite  half  head  ;  anal  spines  long,  the  second  \  depth  of  body,  about 
half  head,  but  little  longer  than  third.  Air  bladder  simple.  Olivaceous, 
with  faint  streaks  along  the  scales;  upper  fins  brownish,  ventrals  pale; 
lateral  line  pale.  Pacific  coast  of  Central  America;  rather  common  at 
Panama;  not  recorded  from  Mazatlan;  closely  related  to  Centropomus 
armatua  and  to  C.  ensiferus,  but  apparently  distinct  from  both.  (From  La 
Union.) 

Cenirvpomu*  vnionenti*,   Bocoubt,   Ann.   Sc.  Nat.  Paris,  1868,  90,  La  Union,  San  Salvador; 
Yaillant  k  Bocoubt,  Mias.  Sci.  Mex.,  1875,  37;  Boulknoer,  Gat.,  i,  370. 

1625.  CENTROPOMUS  ARMATUS,  Gill. 

Head  2\ ;  depth  3£  to  3f .  D.  VIII-I,  10 ;  A.  Ill,  6 ;  scales  7-51-14, 10  to 
14  scales  before  dorsal.  Preorbital  serrated  in  its  hinder  half;  suboper- 
culum  produced  into  a  long  flap,  which  extends  beyond  the  vertical  from 
the  origin  of  the  dorsal  fin.  Premaxillary  scarcely  extending'  to  below 
middle  of  orbit.  Dorsal  spines  of  moderate  strength,  the  third  longest, 
half  as  long  as  head;  second  anal  spine  exceedingly  strong,  much 
stronger  than  third  and  longer  than  third  dorsal  spine;  ventral  fin 
scarcely  more  than  \  of  distance  of  its  base  from  anal.  Air  bladder 
simple.  Silvery ;  dorsal  fins,  a  blotch  on  the  opercle,  and  the  membrane 
between  the  anal  spines  blackish  ;  lateral  line  not  black.  Length  about 
a  foot.  Pacific  coast  of  Central  America,  common  from  Chiapas  to  Pan- 
ama. Dr.  Boulenger  refers  this  species,  with  its  allies,  robalito  and  affinis, 
to  the  synonymy  of  Centropomus  ensiferus.  Our  Atlantic  Coast  material 
shows  that  ensiferus  and  affinis  are  very  close  to  each  other  and  doubt- 
fully distinct  from  robalito,  but  certainly  distinct  from  armatus.  It  is 
probable  that  robalito  and  affinis  should  be  united  with  ensiferus. 
(armatus,  armed.) 

Ombvpomtu  armatus,  Gill,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1863,  163,  Panama;    GCjithkb,  Fiahee 
Central  Amer.,  408,  1869;  Yaillant  k  Bocoubt,  Mis*.  Sci.  Mox.,  34,  1875. 

1626.  CENTROPOMUS  ROBALITO,  Jordan  k  Gilbert. 
(Constantino  ;  Robalito  di  lab  Aletas  Amabillab.) 

Head  (with  opercular  flap)  2|  in  length ;  depth  3*.  D.  VIII-I,  10;  A. 
Ill,  6;  scales  5-51-9;  scales  large,  those  in  front  of  dorsal  not  crowded, 
10  to  14  in  number ;  5  series  between  lateral  line  and  front  of  spinous  dorsal. 
Body  comparatively  elongate,  the  back  little  elevated ;  profile  from  snout 
to  base  of  dorsal  more  nearly  straight  than  in  most  of  the  species ;  upper 
outline  of  head  somewhat  concave  ;  nuchal  region  little  gibbous.  Mouth 
smaller  than  in  C.  armatus,  the  maxillary  barely  reaching  the  vertical 
line  from  front  of  pupil  (in  C.  armatus  of  the  same  size  reaching  pant 
front  of  pupil),  the  gape  contained  nearly  3  times  in  length  of  head ; 
snout  long,  longer  than  in  C.  armatus,  3i  in  head;   eye  moderate,  a  little 
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more  than  half  length  of  snout ;  preorbital  with  strong  retroroe  serr®. 
Top  of  head  narrower  than  in  C.  armatue  and  more  strongly  ridged; 
the  two  interior  ridges  on  the  interorbital  space  separated  by  a  space 
little  wider  than  the  nostril,  coalescing  opposite  the  nostrils  and  forming 
a  single  ridge  for  a  little  distance  forward  to  near  the  base  of  the  spines 
of  the  premaxillary.  Preopercle  with  rather  distant  teeth  of  nearly 
equal  size  on  the  entire  length  of  its  vertical  margin ;  similar  teeth  on 
the  horizontal  part,  growing  larger  backward;  about  2  teeth  at  the 
angle  much  longer  and  stronger  than  the  others ;  suprascapula  with  5 
or  6  strong  teeth  ;  subopercular  flap  reaching  about  to  front  of  spinous 
dorsal.  Gill  rakers  long,  about  1  diameter  of  orbit.  Dorsal  spines  high 
and  rather  strong,  but  distinctly  slenderer  and  more  flexible  than  in 
C.  armatue,  their  tips  when  depressed  reaching  considerably  farther  back 
than  the  tips  of  the  pectorals  or  ventrals;  third  spine  longest,  a  little 
less  than  half  length  of  head ;  fourth  spine  but  little  shorter  than  third; 
insertion  of  first  dorsal  spine  a  trifle  nearer  last  ray  of  second  dorsal 
than  tip  of  snout ;  second  anal  spine  very  long  and  strong  and  straight  or 
more  or  less  curved,  its  length  and  form  very  variable,  its  tip  about 
reaching  base  of  caudal ;  much  longer  than  third  dorsal  spine  or  than 
third  anal  spine,  and  about  H  in  length  of  head ;  third  anal  spine  about 
equal  to  first  soft  ray ;  caudal  fin  well  forked  ;  ventral  fins  long,  reaching 
in  most  cases  scarcely  to  the  vent ;  pectorals  about  equaling  ventrals,  If 
in  length  of  head,  not  reaching  tips  of  ventrals.  Vent  about  midway 
between  base  of  ventrals  and  middle  of  base  of  anal.  Color  bluish, 
olivaceous,  silvery  white  below  ;  lateral  line  pale  ;  membrane  of  anterior 
dorsal  spines  and  of  second  and  third  anal  spines  blackish ;  pectorals  and 
soft  parts  of  vertical  fins  somewhat  dusky  ;  ventral  plain  bright  yellow; 
anal  with  more  or  less  of  bright  yellow.  Length  about  1  foot.  Pacific 
coast  of  Mexico  from  Mazatlan  to  Pauama;  generally  common,  espec- 
ially about  Mazatlan,  where  it  enters  the  streams  in  abundance.  Proba- 
bly not  distinct  from  C.  ensiferua.  (Robalito,  the  vernacular  name; 
diminutive  of  Robalo.) 

Centropomus robalito,  Jordan  &  Gilbert,  Proc.  V.  S.  Nat.  Mus.,  1881,  462,  Mazatlan;   Act* 
pulco.    (Typos,  Nod.  28102,  28132,  28150,  etc.    Coll.  Gilbert.) 


1527.  CENTROPOMUS  AFFINIS,  Steindachner. 

Head  2$  ;  depth  3i ;  eye  large,  4  in  head.  D.  VIII-I,  10;  A.  Ill,  6; 
scales  7-46-11  (Vaillant),  7-47  to  50-10  or  11  (Steindachner).  Snout 
depressed,  its  profile  a  little  concave;  back  not  much  elevated;  sides 
compressed,  parallel;  line  of  belly  straight.  Maxillary  reaching  to  first 
third  of  eye;  suborbital  with  5  or  6  small  teeth  ;  preopercle  with  2  large 
triangular  teeth  at  angle,  the  other  teeth  strong;  subopercular  flap 
reaching  base  of  first  dorsal  spine.  Scales  large,  those  before  dorsal 
small.  Suprascapula  with  4  teeth.  Ventral  reaching  more  than  half 
way  to  anal;  pectoral  1£  in  head;  third  dorsal  spine  1J  in  depth  of  body, 
about  2£  in  head;  second  anal  spine  notably  longer  than  third,  its  length 
1$  in  head,  \\$  greater  than  depth  of  body ;  caudal  a  little  shorter  than 
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head.  Coloration  olive ;  sides  silvery ;  black  shades  on  vertical  fins, 
especially  behind  anal  spines.  Lateral  line  brown;  ventrals  pale.  (Vail- 
lant  &  Bocourt.)  Coast  of  Brazil,  north  to  Belize;  evidently  very  olose 
to  Cen troponins  entiferus,  to  which  Dr.  Boulenger  refers  it.  (affinity  related, 
to  Centropomus  undccimalis.) 

CentropomuM  offini*,  Steindachner,  Ichth.  Notizeo,  I,  pi.  1,  fig.  1,  1864,  Rio  Janeiro  and 
Cajutuba,  Brazil;  Demerara,  (Coll.  Johann  Katterer);  Vaillant  A  Bocourt,  Miss.  Sol. 
Hex.,  31,  pi.  1,  fig  1. 

Cemiropomua  tcaber,  Bocourt,  Ann.  Sci.  Nat.,  6  8er.,  ix,  90,  1868,  marshes  of  Belize.  (Coll. 
Bocourt). 

1528.  CENTBOPOMUg  EN8IFEBUS,  Poey. 

Head 2i;  depth 4;  eye 6* in  head.  D.  VIII-1, 10;  A.  111,6;  scales 7-63-11, 
pores  48.  Preorbital  coarsely  serrated ;  subopercnlar  flap  extending  to 
vertical  from  origin  of  dorsal.  Maxillary  scarcely  extending  to  below 
middle  of  orbit.  Dorsal  spines  of  moderate  strength,  the  third  and 
fourth  longest,  £  as  long  as  head ;  second  anal  spine  exceedingly  strong, 
much  stronger  than  third,  1»  times  depth  of  body,  much  longer  than 
dorsal  spines;  ventral  somewhat  more  than  |  the  distance  of  its  base 
from  anal.  Silvery;  dorsal  fin,  a  blotch  on  the  opercle,  and  the  mem- 
brane between  the  anal  spines  blackish;  lateral  line  not  black.  Air 
bladder  simple.  Length  about  a  foot.  West  Indies;  generally  common 
from  Cnba  to  Surinam ;  also  found  on  the  Pacific  Coast,  if  C.  robalito  is 
the  same,  which  is  not  unlikely,     (en sis,  sword  ;  fero,  I  bear.) 

Gtntropomu$  ennferu^  Poet,  Memoriae,  n,  122,  1860,  Havana;  GCnther,  Fishes  Central  Amer., 

406,  1869;  Boulenoer,  Cat.,  I,  369. 
t  Centropomua  brevia*  GCnther,  Proc.  Zobl.  Soc.  Lond.,  1864,  144,  locality  unknown. 

For  the  sake  of  completeness,  we  add  the  description  of  the  only  remain- 
ing species  of  this  genus  which  is  known  to  us : 

Centropomus  constaniinus,  Jordan  <fc  Starks,  new  species.  —  Head  2f ; 
depth  3i;  eye  5  in  head;  snout  3};  interorbital  f  eye;  D.  VI II- 1,  10; 
A.  Ill,  6;  scales  10-67-13.  Posterior  half  of  preorbital  rather  strongly 
retrorse-serrate;  anterior  portion  entire;  maxillary  extending  to  below 
the  middle  of  orbit,  2£  in  head ;  subopercnlar  flap  extending  nearly  to 
within  4  scales  of  the  vertical  from  the  origin  of  dorsal.  Gill  rakers 
4  +  9;  21  series  of  scales  before  first  dorsal.  Third  and  fourth  dorsal 
spines  equal,  about  half  as  long  as  head ;  second  anal  spine  longer  and 
much  stronger  than  third,  1}  in  head ;  third  longer  than  soft  rays ;  ven- 
trals long,  l£  in  head,  nearly  reaching  vent,  their  length  not  quite  equal 
to  distance  from  their  tips  to  anal.  Air  bladder  with  very  short,  blunt 
anterior  appendages,  which  are  not  more  than  half  the  length  of  the 

Eupil.    Pectorals  2  in  head;   caudal  short,  with  roundish  lobes,  2  in 
ead.    Olive;  sides  silvery;    lateral   line  dusky;   head  pale;   ventrals 
pale ;  tips  of  dorsal  and  membrane  behind  anal  spines  blackish.    Allied 


•  Centropomus  brevity  Gtlnther :  Ho  Ad  V/%\  depth  3%.  D.VIII-I,  10;  A.  Ill,  6;  scales  8-50-X. 
Maxillary  reaching  to  middle  of  eye;  suborbital  strongly  toothed;  lobe  of  subopercte  reaching 
beyond  front  of  dorsal.  Vent  much  nearer  aual  than  ventrals.  Dorsal  spines  strong,  the  third 
equal  to  distance  from  chin  to  posterior  border  of  eye;  second  anal  spine  strong,  \%  in  head, 
greater  than  depth  of  body;  third  anal  spine  much  shorter.  Air  bladder  simple.  Lateral  line 
pale;  lower  fins  pale  Locality  unknown.  (Giinther.)  This  may  he  a  species  distinct  from 
Cemtropomut  en$\feru8.  having  deeper  body  and  smaller  scales.  Its  validity  is,  however,  very 
doubtful.  Dr.  Boulenger,  who  has  examined  its  type,  as  well  as  specimens  certainly  refer- 
able to  robalito  (Presidio,  Forrer),  to  armatut  (Panama,  Salvin),  and  ennfrru$  (Jamaica),  regards 
them  all  aj  identical.    O,  armatut  is  certainly  valid,  but  tho  others  may  all  be  identical  with 


1126  Bulletin  47,  United  States  National  Museum. 


to  C.  mexicanuSf  but  the  dorsal  spines  more  slender  and  shorter  and  the 
body  deeper.  Knowp  from  3  specimens  collected  at  Bahia.  Brazil,  by 
the  Albatross.  The  one  here  described  is  8£  inches  long  ana  numbered 
1633  on  the  register  of  Stanford  University.  Two  others  are  in  the  U.  S. 
National  Museum,  numbered  43289.  (Constantino,  a  Spanish  vernacular 
name  of  the  smaller  Robalos  or  Robalitos.^ 


Family  CXLVI.  SERBANIDJE. 

(The  Sea  Bass.) 

Body  oblong,  more  or  less  compressed,  covered  with  adherent  scales  of 
moderate  01  small  size,  which  are  usually  bnt  not  always  ctenoid ;  dorsal 
and  ventral  outlines  usually  not  perfectly  corresponding.  Month  moder- 
ate or  large,  not  very  oblique,  the  premaxillary  protractile  and  the  broad 
maxillary  usually  not  slipping  for  its  whole  length  into  a  sheath  formed 
by  the  preorbital,  which  is  usually  narrow.  Supplemental  maxillary 
present  or  absent.  Teeth  all  conical  or  pointed,  in  bands,  present  on 
jaws,  vomer  and  palatines.  Gill  rakers  long  or  short,  usually  stiff,  armed 
with  teeth.  Gills  4,  a  long  slit  behind  the  fourth.  Pseudobranchia 
present,  large.  Lower  pharyngeals  rather  narrow,  with  pointed  teeth, 
separate  (except  in  Centrogenys).  Gill  membranes  separate,  free  from  the 
isthmus.  Branchiostegals  normally  7  (occasionally  6).  Cheeks  and 
opercles  always  scaly ;  preopercle  with  its  margin  more  or  less  serrate, 
rarely  entire ;  the  opercles  usually  ending  in  one  or  two  flat  spine-like 
points.  Nostrils  double.  Lateral  line  single,  not  extending  on  the  cau- 
dal fin.  Skull  without  cranial  spines  and  usually  without  well-developed 
cavernous  structure.  No  suborbital  stay.  Post-temporal  normal.  Second 
suborbital  with  an  internal  lamina  supporting  the  globe  of  the  eye; 
en  to  pterygoid  present ;  all  or  most  of  the  ribs  inserted  on  the  transverse 
processes  when  these  are  developed ;  anterior  vertebrae  without  trans- 
verse processes.  Dorsal  spines  usually  stiff,  2  to  15  in  number ;  soft  dor- 
sal with  10  to  30  rays ;  anal  fin  rather  short,  its  soft  rays  7  to  12,  its  spines, 
if  present,  always  3,  in  certain  genera  ( Grammisiince,  Rypticincr)  altogether 
wanting.  Ventrals  thoracic,  usually  I,  5  (I,  4,  in  Plesiopino?),  normally 
developed,  without  distinct  axillary  scale.  Pectorals  well  developed, 
with  narrow  base,  the  rays  branched.  Caudal  peduncle  stout,  the  fin 
variously  formed.  Vertebra*  typically  10  +  14  =  24,  the  number  some- 
times increased,  never  more  than  35.*    Air  bladder  present,  usually  small, 


*  The  following  account  of  the  numbers  of  vertebra;  is  taken  from  Dr.  Boolenger'a  Catalogue 
of  TeleoMtean  Ftahes;  the  nomenclature  of  certain  Hpocies  is  changed  to  agree  with  that  of  the 
tho  present  work: 

Porcichthys  trucha In  +  20  —  35    ,      Acanthistiua  serratua 10  +  16  =  26 

Percichthys  pocha 14  +  19  —  33  llemilu^janus  macrophthal- 

Percilia  gilliwii 13  +  22^-35  raus 10  +  15  =  25 

Lateolabrax  japouicua 17  +  IX  =.  3."»  Centrogonya  vaigiensia 11  +  14  =  25 

Niphon  spinosus 14  +  17  —  31  Polyprion  americanna 13  +  14  —  27 

Moron e  ainericaua 12 -i  13  =  25  Polyprion  prognathna 14  +  13  =  27 

Roccus  chrysopa 12  +  13—25    ,     Oligonismacquaricnaif 16  +  19  =  35 

Dicentrarchus  labrux 12  +  13  -=25  Aulacocephalua  temminckii  10  +  14  =  24 

Percalates  colonorum 11  -j  14  —  25  Plectropoma  maculatum 10  +  14  =  24 

Ctenolates  ambiguus 11 +  15 ---26     <     Variola  louti 10 -'-14  =  84 

Siniperca  chuatsi 13  +  16  =-=  2rt  Bodianus  gnttatna 10  +  14  =  24 

Acanthiatiua  pictua  — . 10  + 1 6  =  20    , ,    Bodianus  punctatua 10  -+ 14  =  24 
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and  adherent  to  the  wall  of  the  abdomen.  Stomach  ctecal,  with  few  or  many 
pyloric  appendages;  intestines  short,  as  is  usual  in  carnivorous  fishes. 
Genera  60  to  70.  Species  about  400. t  Carnivorous  fishes,  chiefly  marine, 
and  found  in  all  warm  seas ;  several  genera  found  in  fresh  waters.  As 
here  understood,  the  Serranidas  comprise  the  most  of  the  family  of  Per- 
cida-  as  understood  by  Gunther  and  others,  exclusive  of  those  with  imper- 
fect pseudobranchisD,  those  with  one  or  two  anal  spines,  those  with  the 
number  of  vertebrse  increased,  those  in  which  the  whole  length  of  the 
maxillary  slips  under  the  preorbital,  and  those  with  the  anal  fin  many 
rayed,  and  the  cranium  shortened  behind.  As  here  understood,  the 
Serranida  are  essentially  equivalent  to  the  Serraninw  and  Grammistinw 
of  Boulenger's  Catalogue.  Even  after  these  eliminations,  the  family  is 
considerably   varied.     (Percida,  part,  Gunther,  Cat.,  I,  61-220.) 


I.  Anal  fpino0  3,  well  developed. 

a.  Dorsal  fins  2;  vertebrae  25  to  36,  11  to  16  in  precaudal  portion. 

Moeoninje: 
h.  Maxillary  without  supplemental  bone;  teeth  all  pointed;  pectoral  unsymmetrical,  its 
upper  rays  longest;  dorsal  (in  our  genera)  X-14;  skull  without  cavernous  struc- 
ture; preopercle  strongly  serrate;  caudal  fin  forked;  tongue  with  teeth;  ventral 
fins  inserted  behind  axil  of  pectorals;  teeth  all  alike,  usually  villlform,  without 
canines;  preorbital  narrow;  lateral  line  normal,  straight,  or  bent  upward  at  base; 
preopercle  serrate;  gill  rakers  moderately  long  and  slender;  species  generally  of 
large  size,  and  silvery-olive  coloration,  mostly  inhabiting  fresh  or  brackish  waters. 
Preopercle  without  antrorse  spines  on  its  lower  limb. 
e.  Dorsal  fins  separate;  spines  of  fins  weak;  anal  rays  III,  12,  the  spines  graduated; 
lower  jaw  projecting;  base  of  tongue  with  teeth.  Borers,  491. 

ec.  Dorsal  fins  joined;  spines  of  fins  strong;  anal  rays  III,  9,  the  spines  not  gradu- 
ated; jaws  subequal ;  base  of  tongue  toothless.  Mo  bone,  492. 
an.  Dorsal  fin  single,  sometimes  deeply  divided. 

«l.  Maxillary  with  a  distinct  supplemental  bone  (rarely  obscured  by  the  skin);  dorsal 
usually  divided  or  deeply  notched. 
r.  Inner  teeth  of  jaws  not  dcpressible  or  hinged. 

Liopkopomivj:  : 

/.  Soft  dorsal  longer  than  spinous  part;  dorsal  deeply  divided,  the  spines  6  to  9  in 

number;   preopercle  entire;   vertebra  10 +  14  =»  24;   lateral  line  arched 

anteriorly. 

g.  Dorsal  spines  9;  caudal  lunate.  Liopropoma,  493. 

gg.  Dorsal  spines  6;  caudal  truncate.  Chorististivm,  494. 


Bodianus  toniops 10  +  14  =  24 

Epinephelus  areolatus 10  )  14-24 

Epinephrine  striatus 10  +  14^24 

Epinephelus  fasciatus 10  + 14  =-  24 

Epinephelus  tauvlna 10  + 14  --  24 

Promicropsguttatus 10  + 14  —  24 

Alpheate*  afer 10  + 14  =  24 

Mycteroperca  bonaci 10  + 14  =  24 

Anyperodon    leucogrammi- 

cus 10  + 14  -  24 

Paimnthias  furcifor 10  + 14  =  24 

Parolabrax  homeralis 10  +  14  -^  24 


Serranns  cabrilla 10  +  14  =  24 

Sen-anus  scriba 10  + 14  —  24 

Gilbertiasemicincta 10  +  17  =  27 

Cesioperca  lepidoptera 10  +  16—24 

Caprodon  longimanus 10  +  16--  26 

Holanthias  borbonius 10  -4-  lit ^  26 

Anthiassacer 10+16  =  26 

Plectranthias  anthioides  .-  10  -16-26 

Callanthiaspeloritanus 11  +  13  -24 

Paraplesiops  meleagris 10  + 16  =  26 

Plesiops  nigricans 10  + 16  =  25 

Bypticus  saponaceus 10  + 14  =  24 


f  A  review  of  the  genera  and  species  of  Serranidx  found  in  the  waters  of  America  and  Europe, 
by  David  8tarr  Jordan  and  Carl  H.  Eigenmann,  was  published  in  Bulletin  vin  of  the  U.  8.  Fish 
Commission,  1888  (1890),  329-433.  plates  60  to  69.  In  that  paper  may  be  found  full  synonymy 
of  all  the  genera  and  species.  A  most  oxcellent  account  is  given  in  Boulenger's  Catalogue  of 
TeUosteaa  rishes,  Vol.  i,  just  published  as  these  pages  are  going  through  the  press. 


1128  Bulletin  47,  United  States  National  Museum. 


POLYPRIOXINX: 

//.  80ft  dorsal  shorter  than  spinous  part;  vertebrae  more  than  24  (25  to  36);  head 
without  rugose  dermal  ossifications, 
a.  Teeth  all  villifonn,  without  canines;  soft  dorsal  with  10  to  12  rays. 

i.  Head  not  armed  with  spinigerous  ridges;  preopercle  moderately  fer- 
rate, sometimes  becoming  entire  with  age;  dorsal  fin  deeply 
notched,  the  last  spines  much  shorter  than  the  middle  onrs; 
scales  rugose;  soft  dorsal  scaly;  dorsal  spines  11;  tongue  tooth- 
less; forehead  broad,  flattish;  snout,  preorbital,  and  jaws  naked; 
caudal  subtruncate;  preopercle  finely  serrate,  becoming  eutire 
with  age;  gill  rakers  very  strong;  pyloric  caeca  few  (about  7); 
pectoral  obtusely  pointed;  ventral  inserted  a  little  before  axil  of 
pectoral;  vertebra  26.  Stkreolkpis,  495. 

ft.  Head  armed  with  rough  spinigerous  crests,  there  being  spinous  pro- 
jections above  the  eyes  and  a  rough,  bony  ridge  on  the  opercle, 
with  others  on  the  post-temporal;  dorsal  fin  low,  continuous; 
tongue  with  teeth;  dorsal  spines  11  or  12;  soft  dorsal  scaly;  caudal 
rounded;  ventral  not  inserted  before  axil  of  pectoral;  pyloric 
caeca  numerous  (about  70);  vertebra  27.  Poltpriom,  496. 

EniTBPHKLIIf.C: 

'  «e.  Inner  teeth  of  jaws  depressible  or  hinged;  canine  teeth  more  or  less  distinct,  in 
front  of  each  Jaw;  scales  small,  firm,  the  top  of  head  more  or  less  scaly; 
lateral  line  running  low  (except  in  Goniopl*ctr*$,  etc.);  supraoccipital  crest 
usually  more  or  less  encroaching  on  the  top  of  the  skull,  so  as  to  leave  no  dis- 
tinct smooth  area  at  the  vertex  (except  in  T'orwrfu);  temporal  creats  usually 
distinct;  gill  rakers  various,  generally  small  and  short.    Dorsal  rays  VIII  to 
XIV,  12  to  20,  the  number  of  spines  usually  not  10;  anal  rays  III,  7  to  III,  12; 
ventral  fins  inserted  more  or  lees  behind  axil  of  pectorals;  head  unarmed, 
except  for  the  opercular  spines  and  the  some  on  the  preopercle;  soft  donal 
seal; ;  scales  of  lateral  lino  usually  triangular  and  cycloid;  vertebra*  almost 
always  10  f- 14  =r  24,  rarely  26  or  27.     Chiefly  shore  fishes,  often  of  large  giie; 
all  of  them,  so  far  as  known,  bisexual. 
j.  Pectoral  unsymmetrical,  its  upper  rays  longest;  dorsal  spines  8;  pi  octroi  d  spine 
on  preopercle  single,  very  strong;  a  strong  canine  on  middle  of  side  of 
lower  jaw;    opercle  with  a  long,  knife-shaped  ppiue;  body  rather  deep; 
lateral  line  running  high;  jaws  naked;  scales  small,  firm,  and  rough;  cau- 
dal rounded;  soft  dorsal  rather  short,  of  12  or  13  rays. 

Gonioplectris,  497. 

jj.  Pectoral  rounded,  symmetrical,  its  middle  rays  longest;  canines  usually  dis- 
tinct, in  front  of  1  or  both  jaws. 
k.  Frontals*  with  a  transverse  ridge  on  posterior  part  in  front  of  the  supra- 
occipital  connecting  the  parietal  crests;  frontal  bones  without  processes 
or  lougitudinal  ridges  on  the  upper  surface;  dorsal  spines  always  9. 
/.  Posterior  process  of  premaxillary  extending  to  between  frontals;  man- 
dible without  curved  canines  on  its  sides;    caudal  not  forked; 
scales  ctenoid.  Pbtrox  ktopox,  498. 

H.  Frontal*}  without  transverse  ridge. 

m.  Dorsal  spines  9;  soft  dorsal  of  moderate  length  and  height,  its  rays 
13  to  16;  anal  rays  III,  7  or  8;  skull  and  head  essentially  a*  in 
Ephinepheltu,  the  snout  not  very  ohort,  the  frontal  region  flat  or 
convex,  the  supraoccipital  crest  continued  forward  over  it,  the 
lateral  crest  »hort,  low,  and  diverging;  mouth  and  teeth  as  in 
Ephmephelm.  Bodiamus,  499. 


*  These  characters,  with  other  osteological  characters  used  in  this  analysis,  are  taken  from 
Boulonger's  Catalogue,  p.  165  et  seq. 
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mtn.  Dorsal  npitic*  11,  (rarely  10,  never  9). 

m.  Parietal  crests  nut  produced  forward  on  the  frontals;  frontals  with 
a  process  or  knob  on  each  aide,  behind  interorbital  area;  pre- 
maxillary  processes  fitting  into  a  cavity  at  the  anterior  extrem- 
ity of  the  frontals,  or  into  an  emargination  of  these  bonee;  anal 
rays  III,  8,  or  III,  9. 
o.  (Scales  of  the  lateral  line  normal,  marked  by  radiating  ridges. 
p.  Cranium   narrow  above  the    interorbital   space,  deeply 
concave;  occipital  crest  meeting  interorbital  region. 

KriNiriiELi;g,  600. 

pp.  Cranium  very  broad  and  flat  above,  the  interorbital  little 

concave,    the    occipital    cretrt    disappearing   before 

reaching  interorbital  region.  Gabrupa,  501. 

oo.  Scales  of  the  lateral  line  each  with  4  to  6  strong  radiating 

ridges ;  cranium  short,  extremely  broad,  and  depressed 

betwoen  the  eyes;  the  anterior  profile  of  head  a  little 

concave;  dorsal  spines  low;  dorsal  rays  XI,  16. 

Promickoph,  502. 
na.  Parietal  crests  produced  forward  on  the  frontals. 

q.  Frontals  with  a  process  or  knob  on  each   side   behind    the 
interorbital  area;   premaxillaries  fitting  into  a  cavity  at 
anterior  extremity  of  frontals;   anal  rays  III,  8,  rarely 
III,  9. 
r.  Preopercle  with  a  single  autrorse  hook  or  spine  near  the 
angle;   supraoccipital  and  parietal  crests  not  extending 
to  between  orbits;  scales  ctenoid.  Alphestks,  503. 

rr.  Preopercle  without  antrorse  spine;   supraoccipital  and 
parietal  crests  extending  to  between   orbits;  scales 
smooth;  canine  teeth  small  or  obsolete;  head  small 
much  compressed,  tho  interorbital  area  in  the  adult 
not  broader  than  the  eye;  supraoccipital  erect  low; 
soft  dorsal  unusually  long,  the  rays  XI,  17  to  20; 
dorsal   spines  low;   vertical  fins  all  rounded  pos- 
teriorly. Derm ATOLIP18,  504. 
qq.  Frontals  without  processes  on  the  upper  surface;  parietal 
crests  extending  to  between  orbits;   premaxillary  pro- 
cesses not  extending  to  the  frontals.    Anal  fin  elougate, 
its  rays  III,  11  or  III,  12,  (very  rarely  III,  9  or  III,  10); 
caudal  fin  lunate  or  truncate;  spines  slender,  those  of  the 
anal  fin  graduated;  lower  jaws  strongly  projecting;  cra- 
nium rather  broad  and  transversely  concave  between  the 
•yes,  its  lateral  crests  very  strong,  nearly  parallel  with 
the  supraoccipital  crest  and  extending  farther  forward 
than  the  latter,  joining  the  supraocular  crest  above  the 
eye;   scales  small,  largely  cycloid,  those  of  the  lateral 

line  simple;  pyloric  ceeca  few  (12  to  20);  dorsal  rays  XI, 
16  to  18.  Mtctbropkrca,  505. 

dd.  Maxillary  without  supplemental  bone;  canine  teeth,  if  present,  usually  developed  on 

the  side  of  the  lower  jaw  as  well  as  in  front;  no  depreftsiblo  teeth;  scales  mostly 

ctenoid,  including  those  of  the  lateral  line;  tubes  of  lateral  line  straight  or  with 

an  ascending  tubule,  covering  most  of  the  length  of  scale.    Temporal  crests  on 

cranium  almost  obsolete. 

BnjuimrjB: 
*.  Oil!  rakers  comparatively  short  and  wide  apart;  lateral  line  not  running  close 
to  the  back  (except  in  8erranwi);  dorsal  rays  X,  11  to  15;  anal  rays  usually 
III,  7;  supraoccipital  crest  not  extending  far  forward  on  top  uf  the  skull, 
a  mora  or  less  distinct  convex  smooth  area  being  left  on  the  vertex  between 
the  supraoccipital  and  the  interorbital  area;  mouth  not  very  oblique;  ver- 
tebrs9  about  10  -f  14  =  24.    Chiefly  shore  fishes  of  olivaceous  colon. 


af  ■>—  -fcfc* 
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Akthiinjr: 

a'.  Lateral  line  complete  and  continuous,  extending  to  bane  of  caudal;  Ttntral  rayi  I,  6; 

dormi  rays  IX  to  XII,  9  to  20;  anal  rays  III,  7  to  10;  pectoral  raya  branched;  anont 

short,  mostly  convex  In  profile;  fishes  of  rather  deep  waters,  chiefly  bright  red  in  life. 

b'   Dorsal  spines  9,  all  low,  the  soft  rays  about  19.    Candal  fin  deeply  forked,  the  lobes 

produced;  scales  small,  ctenoid;  ventrals  long,  inserted  behind  axil  of  pectoral; 

maxillary  scaly;  frontal  region  flattlsh,  the  supraoocipltal  crest  T«ry prominent 

Pakahthias,  613. 

bb'    Dorsal  spines  10  or  more;  scales  not  very  small  -  preopercle  angular,  with  salient  teeth 

at  its  angle;  one  or  moro  dorsal  spines  sometimes  filamentous;  ventral  fins  long. 

c>    Maxillary  and  frontal  region  naked;  tongue  mostly  toothless;  caudal  fin  Innate; 

pariotals  weak;  posterior  process  of  premaxillary  reaching  the  frontals. 

«/'.  Veiitrala  inserted  behind  axil  of  pectoral;  scales  60  to  60. 

Hkhianthias,  614. 

<M'.  Ventrals  inserted  before  axil  of  pectoral;  scales  38  to  46. 

PftONOTOOBAXMUS,  616. 

cr'.  Maxillary  scaly;  top  of  head  scaled  to  the  snout 

t'.  Pterygoids  toothless;  tongue  with  few  teeth  or  none;  candal  forked. 

Anthias,  616. 
<V.  Pterygoids  with  a  large  patch  of  teeth;  tongue  toothed;  parietal  crest  strong, 
extending  to  aboteeye;  posterior  processes  of  premaxillary  not  reaching 
the  frontals;  caudal  truncate,  with  the  outer  rays  much  produced. 

OCTAJTTHIAS,  517. 

aa'.  Lateral  line  interrupted,  running  close  to  the  back,  beginning  again  on  caudal  peduncle. 
Qraimin*. 
f.  Ventral  rays  I.  6;*  preopercle  serrate;  caudal  convex;  scales  rather  large,  somewhat 
ctenoid;  dorsal  spines  12.  Obamma,  618. 

Rtpticina: 

II.  Anal  spines  wanting;  dorsal  spines  2  to  4  only;  soft  dorsal  and  anal  long,  the  dorsal  of  20 
to  26  soft  rays;  the  anal  of  14  to  17;  maxillary  with  a  supplemental  bone;  the  pre- 
opercle  with  2  or  3  spine-like  hooks  posteriorly,  the  scales  small  and  embedded,  the 
teeth  all  villiform;  preorbital  narrow,  no  canine  teeth;  preoperclo  without  angle 
or  serratures,  its  margin  with  2  or  3  spinous  teeth  above;  caudal  fin  rounded;  scales) 
small,  smooth,  embedded;  smooth  area  on  top  of  head  very  large,  transversely  convex, 
much  longer  than  the  low  supraoccipital  crest;  interorbital  area  very  narrow; 
temporal  ridges  strong;  lateral  line  normal;  vertebrae  10  -f- 14.  Bypticus,  619. 


491.  ROCCUS,  Mitchill. 
(Stbipbd  Bass.) 

Jteceas,  Mitchill,  Fishes  of  New  York,  26, 1814,  {ttriat**=tinsahu). 
LepiUma,  lUriVKftQUE,  Ichthyologia  Ohiensis,  23, 1820,  (dbrywojw). 

Base  of  tongue  with  1  or  2  patches  of  teeth ;  anal  spines  graduated ;  dorsal 
fins  entirely  separate ;  anal  rays  III,  11  or  12 ;  supraoccipital  crest  scarcely 
widened  above;  lower  jaw  projecting.  Vertebra  12 -f-  13  =  25.  Other- 
wise as  in  Morone,  the  body  more  elongate,  the  scales  smoother,  and  the 
fln  spines  more  slender  than  in  the  latter  genus.  Anal  fin  with  11  or  12 
soft  rays.  Species .  all  American,  valued  as  food-fishes.  In  both  Roccus 
and  Morone,  the  antrorse  preopercular  spines  (characteristic  of  the  Euro- 
pean genus  or  subgenus  Dicentrarchu*)  are  wanting.  (From  the  vernac- 
ular. Rock  fish.) 


•The  related  group  of  PUttofvut  (Ptmiop^,  Paravlotioj*  and  Trackinop*)  have  the  ventral  rays 
I.  4  only.  It  may  be  that  they  do  not  belong  to  the  SemaUdse,  in  which  case  Gramuma  should 
probably  be  detached  also. 


fcC 
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Head  3i  i  depth  31 :  eye  s  in  bead  :  ano*t  i,      I>.  IX-I 

12:  «*1m  IO-SA  to  85-13,  53  to  CI  pure.  Bod;  ml  a 
pr—ed.  llm  depth  mure  than  1  the  length  :  bark  ouad 
howl  ■ulx.'Jinioml,  (lightly  depmurl  at  lira  aape  1  iBMilJfa 
horiiontal,  the  lower  Jaw  little  projecting :  ej«  large,  i 
anout ;  maxillary  reaching  middle  of  papal.  21  id  h— d  : 
tongue  in  a  Kitiglr  pateb,  a  patch  alao  on  rack  tide  of  u 
anboporcle  with  a  deep  not«b :  bead  waled  lo  Wtwoan  ■ 
culareernr  fei-bte,  ■trongeat  al  the  an«,le;  (ill  taken, 
■lender,  i  +  14,  aa  lung  aa  gill  friagea;  longaat  dura*) 
anal  apinea  graduated  ;  eecoud  anal  aplao  3:  Middle  a 
outer  Color  til  very,  tinged  with  golden  below  ;  ■*• 
clunky  linen.  »1*. til  .'■  above  the  lateral  line.  I  along  i) 
niiniiier  below  it,  three  •oruetiajaa  mora  or  lea*  latorranfc 
Length  ].">  inebm.  Ureal  Lake  region,  upper  HaHaupai  i 
m.utli  to  Waahita  River :  not  found  eaal  of  ibe  Atbfjku 
water  ;  rare  in  the  Ohio  Valley  ;  generally  abaadaat  la  I 
It  frequent*  deep  or  it  ill  walorn,  aoldom  aaeendiag  oaaaJI  i 
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elongate,  little  compressed,  the  depth  less  than  \  the  length ;  back  little 
arched ;  head  subcorneal ;  mouth  large,  oblique,  the  maxillary  reaching  to 
nearly  below  middle  of  orbit,  2\  in  head,  its  width  at  tip  nearly  *  diameter 
of  eye ;  teeth  on  base  of  tongue  in  two  parallel  patches ;  interorbital  space 
wide;  lower  jaw  projecting;  eye  \  to  |  the  length  of  the  rather  sharp 
snout,  5  to  7  in  head;  preorbital  entire;  preopercle  rather  weakly  serrate, 
the  teeth  strongest  at  the  angle ;  margin  of  subopercle  entire ;  suprascap- 
ula  entire;  gill  rakers  long  and  slender,  about  4  -f  15;  dorsal  fins 
entirely  separated ;  spines  slenderer  than  in  allied  species ;  longest  dorsal 
spine  2&  in  head;  anal  spines  graduated;  second  anal  spine  5  to  6  in  head; 
Caudal  forked,  the  middle  rays  \  length  of  outer.  Color  olivaceous,  sil- 
very, often  brassy -tinged ;  sides  paler,  marked  with  7  or  8  continuous  or 
interrupted  blackish  stripes,  one  of  them  along  the  lateral  line ;  fins  pale. 
Atlantic  coast  of  the  United  States,  from  New  Brunswick  to  the  Escambia 
River,  Florida,  ascending  all  rivers  in  spring  for  the  purpose  of  spawn- 
ing; rather  rare  in  the  Gulf  of  Mexico  ;  most  common  from  Cape  Cod  to 
Cape  May;  occasionally  in  Lake  Ontario.  Introduced  by  the  U.  8.  Fish 
Commission  into  Sacramento  River  and  elsewhere  on  the  west  coast, 
where  it  has  become  an  abundant  and  valuable  food-fish.  This  species  is 
one  of  the  most  important  of  the  game  and  food-fishes  of  America.  It  is 
very  abundant  throughout  its  range  and  reaches  a  large  size,  often 
weighing  30  to  90  pounds.  The  largest  one  ever  reported,  according  to 
Goode,  was  taken  at  Orleans,  Massachusetts,  and  weighed  112  pounds. 
Its  flesh  is  firm,  white,  flaky,  and  of  excellent  flavor,    (lineatus,  striped.) 

Perca  Roci-JUh  vel  Striped  Baut  8chopf,  Schrift.  der  Gesells.  Nat.  Frennde,  yiii,  160,  1788,  New 

York. 
Fena  Mratffc,  Walbaum,  Artedl  Genera  Piscium,  330,  1788,  New  York;  after Scnftpr. 
Seixna  lineata,  Bloch,  Ichthyologia,  ix,  53,  pi.  306, 1792,  Mediterranean  Sea;  figure  incorrect, 

but  probably  from  an  American  specimen. 
Perca  §eptentrionali»,  Bloch  A  Schneider,  Systema  Ichthyol.,  90,  pi.  70,  1801,  New  York. 
Roccus  atriaiu*,  Mitcdill,  Rep.  Fishes  N.  Y.,  25, 1814,  specimens  from  New  York.;  Bean,  Proc 

U.  8.  Nat.  Mus.,  1884,  243,  specimens  from  Montgomery,  Alabama. 
PircnmUchiUi,  Mitchill,  Trans.  Lit.  and  Phil.  Soc.  N.  Y.,  i,  413,  pi.  3,  fig.  4, 1815,  New  York. 
Ptrca  mitckiUi  altemata,  Mitchill,  I.  c,  416,  1815,  New  York. 

Perca  mUekUU  interrupt^  M  itch  ILL,  Trans.  Lit  and  Phil.  Soc.  N.  Y.,  415,  1815,  New  York. 
Ltpflbema  lineatnm,  Stkixdacuner,  Yerh.  Zool.  Bot.  Gee.  Wien.,  xn,  1862,  504. 
LepQxma  mitchilli,  Rakinksque,  Ichthyologia  Ohiensis,  23,  1820. 
Labrax  Intfofes,  OuviXB  A  Valenciennes,  Hist.  Nat.  des  Poissons,  n,  79,  1828. 
Roccua  lineahu,  Gill,  Ichth.  Rep.  Capt.  Simpson's  Ezpl.  Great  Basin  Utah,  391, 1876;  Goode, 

Nat.  Hist.  Aquat.  Anim.,  425,  1884. 
Rocau  KuratMa,  Jordan  A  Gilbert,  Proc.  U.  8.  Nat.  Mns.,  1882,  699. 
Rocctu  lineat**,  Jordan  A  BiOKNMANN,  J.  c,  423,  1890. 
Morone  KiMoio,  Boulxnger,  Gat.,  I,  129. 

492.  MORONE,  Mitchill. 
(White  Perch.) 

Ifbnmt,  MrrCHlLL,  Fishes  of  New  York,  18,  1814,  (rw/a  and  flarttctn* :  the  genus  properly  a  syno- 
nym of  Perea). 
JforoM,  Gill,  Proc.  Ac.  Nat.Sci.  Phila.,  1800,  111,  (restriction  to  americana  -rw/a). 

Body  rather  short  and  deep,  compressed;  maxillary  broad,  naked,  with- 
out supplemental  bone ;  teeth  sabequal,  lower  jaw  scarcely  projecting ;  no 


imi.  aonxi  Bimtrns* 

(T(U»e  Iu>  ) 

HMd  3;  depth  Ml.  D.IX-I.13:  A.  Ill,  Pot  10: 
Body  oblong,  orate,  (he  back  much  arrttrd  ;  bead  i 
•omewbat  pointed,  the  anterior  profile  rooeatr:  »j»  la 
H  In  heed  ;  prwrbital  finely  itmlf  :  nupraacapala  a* 
•omewbat  oblique,  the  m*(lllary  reaching  Middle  « 
bead:  maxillary  tome  whet  ecaJy;  (ill  rakera  a»d> 
longer  than  gill  fringe*;  doraal  and  anal  ipiaea  ierj 
doraal  apine  11  to  1|  in  bead,  the  loofeel  anal  epiav 
■  lightly  connected.  Color  in  life  bnsey  yellow,  »n 
tinct  lougilndiual  Mack  llnaa,  thoaa  below  the  uu* 
poateriorly,  tbe  posterior  part  alternating  with  the  • 
inebe*.  Lower  Hiatlaaippi  Valley,  north  to  Omcibi 
chifilj  in  the  channel*  of  the  larger  ilrwu;  rather  < 
a  (rood  food-nab.  (talcmplw,  tutempUd.  rattrriag 
black  line*.) 

.,  (iiu,  Pror.  At  KaL  an.  rule.,  IBM,  111,  M.  Lee 
a  C  Mb,  an  at  i 

■.  FmcJ*.  Set  an  rvit 
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snout,  4  in  head ;  base  of  tongue  without  teeth ;  head  scaled  to 
between  the  nostrils ;  gill  rakers  4  -f  14  to  17,  rather  long,  as  long  as  gill 
fringes.  Dorsal  and  anal  spines  moderate,  the  longest  dorsal  spine  2  in 
bead ;  the  second  anal  spine  2}  to  3,  as  long  as  third  spine ;  dorsal  fins 
considerably  connected.  Pectorals  \\  to  1±  in  head.  Color  olivaceous, 
varying  to  dark  green;  sides  silvery  or  olivaceous,  usually  with  faint, 
paler  streaks.  Length  8  to  14  inches.  Atlantic  Coast  of  the  United 
8tates,  from  Nova  Scotia  to  South  Carolina,  ascending  streams  and  fre- 
quently landlocked  in  ponds,  the  pond  specimens  much  darker  in  color ; 
one  of  the  most  abundant  and  characteristic  fishes  of  the  brackish 
waters  and  river  mouths  of  our  Atlantic  Coast.  A  very  excellent  pan- 
fish.  Specimens  from  Woods  Hole  represent  the  variety  called  nigricans, 
very  dark  green  in  color,  scarcely  paler  below,  the  body  deeper  and  the 
spines  lower  and  shorter  than  in  the  common  White  Perch  (head  3fr  in 
length ;  depth  2] ;  fourth  dorsal  spine  2}  in  head ;  second  anal  spine  3} ; 
A.  Ill,  9);  this  form  occurs  landlocked  in  fresh-water  ponds,  (ameri- 
oanua,  American.) 

The  River  Perch  of  New  York,  8onb>r,  Schrlft  der  Gesells.,  Nat.  Freunde,  viu,  160, 1788,  New 

York. 
Pwrea  americana,  Gmbliv,  Syst  Nat.,  i,  III,  1308, 1788,  New  York;  after  Sciftfpr. 
Pwrea  immaculate^  Walbaum,  Artedi  Genera  Piscium,  330, 1788,  New  York;  after  8cHopr. 
Morone  rufa,  Mitchill,  Rep.  Fishes  N.  Y.,  18,  1814,  New  York. 
Morone  pallida,  Mitchill,  Rep.  Fishes  N.  Y.,  18,  1814,  New  York. 

Omfropomw*  afttu,  Rafinksqux,  Pricis  des  Dlcourertes  Somiolog.,  1814,  10,  Philadelphia. 
Area  mucnmata,  Raiinb8QUB,  Am.  Month.  Mag.  and  Crit   Rot.,  ii,  204,  1818,   Delaware, 

8chuylkill,  and  Susquehanna  rivers. 
Labrax  nigricans,  Dx  Kay,  Nat  Hist.  N.  Y.:  Fishes,  12,  pi.  60,  fig.  160,  1842,  Long  Island; 

landlocked  form. 
Bodiamu  rufiu,  Mitchill,  Trans.  Lit.  and  Phil.  Soc.  N.  Y.,  i,  420, 1815. 
Labrax  mucrtmatu*,  Cuvibb  &  Valxhcibnkss,  Hist.  Nat.  Poiss.,  n,  86,  pi.  121, 1828. 
Labrax  paUidu*,  Db  Kat,  Nat  Hist.  N.  Y.:  Fishes,  ii,  pi.  I,  fig.  2, 1842. 

Labrax  n0u,  Dx  Kat,  Nat  Hist.  N.  Y.:  Fishes,  9,  pi.  3,  fig.  7, 1842;  GCnthbb,  Cat,  i,  65,  1859. 
Labrax  americama,  Holbbook,  Ichth.  S.  C,  Ed.  1,  21,  pi.  3,  fig.  2, 1856. 
Morone  americana,  Gill,  Ichth.  Rep.  Capt  Simpson  Snr.  Great  Basin,  Utah,  397, 1876;  Jobdan 

A  Gilbbbt,  Proc  U.  8.  Nat  Mus.,  1878,  380;  Jobdan  A  Biobmmaxm,  J.  c,  421,  1890; 

Bouuemobb,  Oat,  i,  126. 

493.  LIOPROPOMA,*  GUI. 

Uopropoma,  Gill,  Proc.  Ac.  Nat  8ci.  Phila.,  1862,  236,  {aberrant). 

fPikea,  Stxivdachxxb,  Sitzgber.  Ak.  Wien,  lxxi,  1874,  375,  (luxulata). 

fLabraoopeU,  Stbindacbnxb  &  Doderliin,  Dcnkschr.  Ak.  Wien,  xlvii,  225, 1883,  {japonic**). 

Body  elongate,  the  caudal  peduncle  robust ;  mouth  moderate,  the  lower 
jaw  projecting;  maxillaries  scaly;  teeth  small,  uniform;  preopercle 
entire;  opercle  with  a  spine;  numerous  pores  on  head.  Scales  large. 
Lateral  line  with  a  strong  upward  curve,  as  in  Anthias.  Dorsal  spines 
moderate,  9  in  number,  the  third  highest,  the  fin  deeply  notched.  Soft 
dorsal  and  anal  short;  caudal  short,  lunate;  pectorals  long,  falcate. 
Vertebrae  10  + 14.  One  species  known,  from  deep  water.  (Xeior,  smooth ; 
nponatfia,  preopercle. ) 

*  Dr.  Boulenger  unites  to  Liopropoma  the  extralimital  genera — Ihkea,  Steindachner  and  Labar- 
oopsfa,  Steindachner  &  Ddderleln.  In  these  genera  there  are  but  8  dorsal  spines,  and  in  Lobar- 
oopmie  the  preopercle  is  serrate.    PSbea  is  certainly  very  close  to  Liopropoma, 
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16SS.  LIOPBOPOHA  ABERRANS  (Poey). 

Head  2*;  depth  3*;  D.  IX,  12;  A.  111,8;  scales  45;  vertebra  10 +  14. 
Body  rather  elongate,  the  back  little  elevated;  the  caudal  ped ancle  very 
thick.  Head  large,  form  as  in  Epintpkelw.  Maxillary  extending  to 
below  posterior  part  of  eye.  Lower  jaw  longest ;  teeth  small,  uniform 
on  jaws,  vomer,  and  palatines.  Preopercle  entire;  opercle  with  a  spine. 
Eye  moderate,  1\  in  snout,  4£  in  head.  Head  with  numerous  conspicu- 
ous pores,  especially  above  eye,  on  preorbital,  suborbital,  and  lower  jaw. 
Lateral  line  with  a  strong  upward  curve  running  close  to  spinous  dorsal. 
Dorsal  spines  moderate,  the  third  longest,  3  in  head ;  the  sixth  shortest, 
seventh,  eighth,  and  ninth  progressively  longer,  so  that  the  spinous 
dorsal  is  deeply  notched ;  anal  spines  slender,  graduated ;  caudal  short, 
lunate;  pectorals  long,  falcate,  1?  in  head;  ventrals  shorter,  2|  in  head, 
inserted  farther  forward.  Head  scaly,  including  the  maxillaries;  soft 
parts  of  vertical  fins  with  scales.  Head  rose-color,  rest  of  body  orange; 
the  rose-color  extending  on  back  and  throat,  the  orange  forming  a  broad 
band  to  end  of  muzzle;  cheeks  with  orange  spots;  an  orange  border  on 
the  maxillary ;  vertical  fins  orange,  paired  fins  rose-color;  a  yellow  post- 
ocular  band.  Pyloric  cceca  4.  Coast  of  Cuba ;  known  from  one  specimen, 
5  inches  long.  (Poey.)  (aberrans,  wandering  away,  from  the  type  of 
Perca.) 

Perca  aberrant,  Poxy,  Memorias,  n,  125,  1860,  Cuba. 

Liopropoma  aberrant,  Poey,  Synopsis,  291, 1808;  Boulbmgeb,  Gat,  I,  155. 

494.  CHORISTISTIUM,  Gill. 

Cltorvitirtimn,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1802,  236,  (mhrnm). 

Body  rather  short  and  deep,  covered  with  ctenoid  scales.  Lateral  line 
running  high,  close  to  dorsal  anteriorly.  Mouth  large,  the  lower  jaw 
projecting,  the  teeth  all  villiform ;  maxillary  scaly  ;  preopercle  entire; 
gill  rakers  moderate,  slender.  Dorsal  spines  6,  the  two  fins  well  separated, 
the  second  spine  longest ;  soft  dorsal  and  anal  produced  backward  to  a 
point.  Caudal  truncate.  One  species  known,  from  deep  water.  (^opt<yrof, 
divided;  iortov,  sail,  for  dorsal  fin.) 

1584.  <  HOBISTISTIIM  RUBBUH  (Poey). 

Head  3ji  in  total  length  ;  depth  4| ;  eye  4  =  snout.  D.  V-I,  12;  A.  Ill, 
8.  Body  rather  stout,  with  deep  caudal  peduncle.  Head  long,  narrow, 
resembling  that  of  Sphynrna.  Lower  jaw  much  longer  than  upper;  chin 
projecting;  teeth  very  small;  maxillary  reaching  posterior  border  of 
orbit ;  jaws  with  pores;  preorbital  very  narrow,  not  sheathing  the  max- 
illary. Both  jaws,  vomer,  and  palatines  with  villiform  teeth  ;  preopercle 
rounded,  with  two  borders,  both  entire;  opercle  with  two  spines;  gill 
rakers  moderate,  slender.  Scales  covering  the  body,  except  the  extreme 
end  of  muzzle,  ctenoid ;  small  scales  on  second  dorsal  and  anal ;  lateral 
hue  running  very  high  anteriorly,  forming  a  high  arch,  as  in  Antkia*. 
Dorsal  fin  very  short,  notched  to  the  base ;  first  dorsal  spine  nearly  as 
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long  as  second,  the  others  rapidly  shortened ;  second  dorsal  opposite  anal ; 
both  fins  high  and  produced  backward  in  a  point ;  second  anal  spine 
nearly  as  long  as  third ;  caudal  squarely  truncate.  Color  deep  red,  with 
5  reddish  longitudinal  stripes,  the  middle  one  from  snout  to  base  of  cau- 
dal, the  others  parallel,  extending  on  the  head ;  another  streak  on  the 
middle  line  under  the  throat ;  a  narrow  streak  of  pale  orange  in  each 
interspace ;  fins  red ;  a  black  spot  on  the  point  of  the  dorsal,  on  that  of 
the  anal,  and  on  each  angle  of  caudal ;  these  fins  also  edged  with  white. 
Length  4  inches.  Coast  of  Cuba,  in  deep  water ;  very  rare.  Here  described 
from  Poey's  type  in  the  Museum  at  Cambridge,    (ruber,  red.) 

Liopropoma  rubra,  Poky,  Memorias,  ii,  418, 1861,  Havana. 
ChoritlitUum  rcfcntm,  Post,  Synopsis,  291. 

495.  STEREOLEPIS,  Ayres. 

(JEWFI8HES.) 

BUnokpi*,  Ateks,  Proc.  Cal.  Ac.  Scl.  1859,  28,  {giga*). 

JsTsfajwrco,  Hiloindorf,  Sitzgber.  Qes.  Nat.  Freunde,  Berlin,  1878, 166,  (i$cMmag{). 

Body  oblong,  somewhat  elevated,  little  compressed.  Head  robust,  the 
profile  steeply  elevated,  the  forehead  broad  and  flattish.  Edges  of  pre- 
opercle  and  interopercle  serrate,  becoming  nearly  entire  with  age,  the 
interopercle  with  antrorse  spines  on  its  lower  border ;  opercle  with  two 
obtuse  spines.  Crown,  cheeks,  and  opercles  scaly  ;  snout,  preorbital,and 
jaws  naked.  Scales  small,  not  strongly  ctenoid,  their  surface  rugose, 
with  radiating  strife.  Mouth  large,  wide,  placed  low ;  lower  jaw  promi- 
nent. Maxillary  with  a  well-developed  supplemental  bone,  extending  to 
below  the  eye.  Preorbital  wide,  only  the  anterior  edge  of  the  maxillary 
slipping  under  it.  Teeth  all  villiform,  in  broad  bands  on  jaws,  vomer, 
and  palatines.  Branohiostegals  7.  PseudobranohisB  very  large.  Gill 
rakers  very  strong.  Dorsal  fin  with  11  low,  stout  spines,  and  10  soft  rays, 
the  last  spines  very  muoh  shorter  than  the  middle  on68,  and  all  depressible 
in  a  deep  groove.  Anal  fin  short,  similar  to  soft  dorsal,  with  3  low,  stout 
spines;  caudal  fin  broad,  nearly  truncate;  soft  dorsal  and  anal  scaly; 
pectorals  moderate;  ventrals  long,  inserted  a  little  before  pectorals; 
caudal  truncate  or  rounded.  Vertebra?  26.  Pyloric  cceca  about  7.  Size 
enormous,  among  the  largest  of  Percoid  fishes.  This  genus  contains  two 
species,  the  gigantic  Serranoids  known  as  "Jewfishes,"  rivaling  in  size 
PolypHon  eemium,  Oarrupa  nigrita,  and  Promicrap$  guttatu*.  (orepebc,  firm ; 
Xnrlf,  scale). 

1686.  STEREOLEPIS  UIGA8,  Ayres. 

(California  Jnrnsn.) 

Head  3  in  length;  depth  3.  D.  XI,  10;  A.  Ill,  8;  scales  115.  Body 
oblong,  somewhat  elevated,  little  compressed;  head  robust,  the  profile 
steeply  elevated,  the  forehead  broad  and  flattish  ;  edges  of  preopercle  and 
interopercle  serrate,  becoming  nearly  entire  with  age  ;  crown,  cheeks,  and 
opercles  scaly ;   snout,  preorbital,  and  jaws  naked ;   scales  small,  not 

f.  n.  a. 78 
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strongly  ctenoid,  the  surface  rugose,  with  radiating  striae  ;  mouth  large, 
lower  jaw  prominent ;  maxillary  with  a  well-developed  supplemental 
bone  extending  to  below  the  eye ;  preorbital  wide ;  teeth  all  villiform,  in 
broad  bands  on  jaws,  vomer,  and  palatines  ;  dorsal  spines  stout,  the  last 
spines  very  much  shorter  than  the  middle  ones,  and  all  depressible  in  a 
deep  groove;  anal  fin  similar  to  soft  dorsal,  with  3  low,  stout  spines; 
caudal  fin  broad,  nearly  truncate;  pectorals  moderate;  ventrals  long, 
reaching  vent.  Color  brownish,  with  large  black  blotches,  becoming  with 
age  nearly  uniform  greenish  black  ;  vertical  fins  in  the  young  with  a  con- 
spicuous pale  edge ;  ventrals  black.  Coast  of  California  from  Coronados 
Island  (San  Diego)  north  to  the  Farallones.  A  huge  fish,  rather  common 
about  rocks,  reaching  a  weight  of  400  to  500  pounds  and  a  length  of  5  to 
7  feet,    (yiyac,  gig  as,  giant.) 

&creoUpi»  gigas,  Ay  res,  Proc.  Cal.  Ac.  8ci.,  1869, 28,  Southern  California;  Jordan  A  Gilbeet, 
Proc.  U.  S.  Nat  Mus.,  27, 1880;  Jordan  A  Gilbert,  Synopsis,  531 ;  Jordan  A  Eioknmanx, 
l.  c.t  344,  1890. 

SUreoUpii  California**,  Gill,  Proc.  Ac.  Nat  Sci.  Phil  a.,  330, 1863,  California;  substitute  for  oyaa, 
supposed  to  be  preoccupied,  but  the  CetUroprutu  gigo*  of  Owen  is  Polgprion  oxggtneio$. 

ft  MegapereaUckinagi,*  Hilgendobf,  Sitsgb.  Gob.  Nat  Ft.  Berlin,  1878, 156,  Yeddo  and  Yoko- 
hama. 

496.  POLYPRION,  Cuvier. 
(Wreckfishk8.) 

Polyprion  (GtmcB)  Valenciennes,  Memoires  du  Museum,  xi,  266, 1824,  (carotitm). 
Hectoria,  Cabtklnac,  Proc.  Zodl.  Soc.  Vict.,  11,  1873,  1861,  {giga*  =  oxt/geneiot). 

Body  robust,  moderately  elevated,  not  much  compressed,  covered  with 
small,  firm,  ctenoid  scales  which  extend  on  the  bases  of  the  vertical  fins. 
Lateral  lino  complete,  partly  concealed  under  adjacent  scales,  the  tubes 
covering  the  whole  length  of  the  scale.  Mouth  large,  the  lower  jaw  pro- 
jecting; maxillary  with  supplemental  bone.  Teeth  in  broad,  villiform 
bands  on  jaws,  vomer,  palatines,  and  tongue ;  no  canine  teeth.  Head 
scaly.  Preopercle  serrate ;  orbital  region  with  spinous  projections ;  opercle 
with  a  strong  spine  and  with  a  strong,  rough,  bony  longitudinal  ridge. 
Gill  membranes  separate;  gill  rakers  long,  few.  Dorsal  fin  continuous, 
low,  with  11  strong  spines  and  11  or  12  rays,  the  spinous  portion  longest; 
caudal  rounded ;  anal  short,  with  3  spines,  the  third  the  longest ;  ventrals 
large,  inserted  below,  little  behind  pectoral ;  caudal  rounded  or  truncate; 
pectorals  short,  unsymmetrical,  of  18  or  19  rays,  the  upper  longest.  Spines 
of  anal  and  ventrals  somewhat  serrate  on  the  anterior  edge.  Vertebra* 
13  -f  14  =  27.  Pyloric  ccrca  about  70.  Branchiostegals.7.  Posterior  pro- 
cesses of  premaxillaries  not  reaching  frontals ;  parietal  and  supraocular 
crests  not  extending  between  postfrontal  processes;  supraoccipital  crest 
strong,  but  not  produced  forward  on  cranium.  Species  inhabiting  deep 
waters  in  the  warm  seas,  reaching  a  very  great  size.  The  one  is  confined 
to  the  coasts  of  Southern  Europe  and  neighboring  waters;  the  other 


*  Pr.  Boulenger  is  probably  in  error  m  placing  this  Japanese  species  in  the  synonymy  of 
Stereolfpit  giga$. 
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(Polyprion  oxygeneiott)  is  recorded  from  Juan  Fernandez  and  about  New 
Zealand.  (xo?.i.'f,  many ;  npiuv,  saw,  from  the  numerous  serrations  on 
head  and  fins.) 

1686.  POLTPRION  AMEBIC  AN  US  (Blot  h  A  Schneider). 
(Wreck risn;  Stone  Bass;  Cernier.) 

Head  3 ;  depth  2*  to  3|.  D.  XI,  12 ;  A.  Ill,  8.  Body  robust,  moderately 
elevated;  month  large,  the  maxillary  reaching  posterior  border  of  eyes; 
teeth  in  villiform  bands  on  jaws,  vomer,  palatines  and  tongue ;  supraocular 
region,  supraclavicle,  post-temporal,  preopercle,  and  a  ridge  on  the  opercle 
spinigerous ;  dorsal  fin  low,  with  11  strong  spines ;  caudal  rounded  ;  anal 
spines  short,  serrate  anteriorly,  the  third  much  the  longest;  ventrals 
large ;  pectoral  short.  Color  grayish  brown,  the  caudal  edged  with  white ; 
young  clouded  with  light  and  dark.  This  large  fish  is  not  uncommon  off 
the  coast  of  Europe  in  deep  waters  of  300  fathoms  or  more,  the  young 
only  swimming  near  the  surface,  especially  southward.  It  is  said  to  live 
most  abundantly  about  wrecks ;  hence  the  common  name  of  wreckfish. 
It  reaches  a  length  of  5  or  6  feet.  A  single  young  specimen  has  been 
taken  in  the  deep  waters  of  the  Gulf  Stream  by  the  United  States  Fish 
Commission,  but  there  is  no  other  record  from  America.     (Eu.) 

f  AmphiprioH  americanu*,  Bloch  A  Schneider,  8yst.  Ichth.,  206,  1801,  PI.  XLVii;  (based  on  a 
drawing  sent  by  Latham  to  Schneider  representing  some  fish  called  in  America  "girom;" 
railed  Amphiprion  atutralis  on  pi.  47). 

Scnrptena  i*cuunlim*uy  Risso,  Ichth  Nice,  184, 1810,  Marseilles. 

Polyprinn  cermum,  Cvvier,  in  Valenciennes,  Mem.  da  Museum,  xi,  266,  PI.  xvii,  1824,  Prance; 

Gvtikr  &  Valenciennes,  Hist.  Nat.  Poiw.,  in,  21,  pi.  42,  1829;  GCnthes,  Cat.,  i,  169. 
Holoemtru*  gulot  Risso,  Europe  Meridionale,  in,  367,  1826,  Nice. 
Semnuu  oouchii,  Tarrell,  British  Fishes,  Ed.  1,  12,  1836,  Great  Britain. 
Polfprion  orggenhu,  Jordan  A  Gilbert,  Synopsis,  632,  1883,  (not  Epinephelut  oxpgeneio*,  Block  A 

Schneider,  which  is  the  New  Zealand  species). 
Polffprion  ommcajww,  Jordan,  Cat.  Fish.  N.  A.,  83,  1885,  (after  Amphiprion  americantu,  Bloch  A 

Schneider);  Boulenqer,  Cat,  1, 148. 
Potgprioii  ctrnmm,  Jordan  A  Eioenmann,  J.  c,  342,  1890. 

497.  GONIOPLECTRUS,  Gill. 
(Spanish  Flags.) 

GoniopUctrus,  Gill,  Proc.  Ac.  Nat.  Sci.,  Phila  ,  1862,  236,  237,  (hupammt). 

Body  short,  deep,  with  very  short  tail,  covered  with  small  scales,  the 
lateral  line  running  high,  bent  posteriorly.  Mouth  large ;  maxillary  with 
a  supplemental  bone;  dentition  essentially  as  in Epxnephelus ;  preopercle 
with  a  large  antrorse  hook ;  opercle  with  sharp  spines;  posterior  nostril 
slit-like ;  gill-  rakers  long  and  slender.  Dorsal  spines  8  in  number,  low  and 
stout;  soft  dorsal  and  anal  short ;  anal  spines  strong ;  pectoral  rounded, 
its  upper  rays  longest.  This  well-marked  genus  contains  a  single  species, 
allied  to  Plectropoma  and  Jlphesteu,  but  with  a  stronger  opercular  armature 
than  is  found  in  any  other  genus.  According  to  Poey,  the  skull  "  shows 
a  great  affinity  with  Hypoplectrus.  Thus  it  is  rounded  above,  the  supra- 
occipital  crest  is  below  the  level  of  the  frontals ;  the  other  crests  are  low." 
(yw/a,  angle;  nXrjKTpov,  spur.) 
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16S7.  GONIOPLECTBL'S  H18PAN US  (Curler  k  Valenciennes). 
("Spanish  Flag";  Ovatilibi  Espaokol;  Biajaira.  dk  lo  Alto.) 

Head  2*  in  length;  depth  2*  D.  VIII,  13;  A.  Ill,  7;  scales  70.  Body 
shorthand  deep,  with  very  short,  deep  tail ;  interorbital  region  narrow, 
the  bones  rugose  ;  snout  3$  in  head ;  maxillary  reaching  middle  of  orbit, 
2  in  head,  naked,  its  supplemental  bone  well  developed;  preorbital  nar- 
row; lower  jaw  projecting,  teeth  very  small,  in  narrow,  villiform  bands, 
the  depressible  teeth  very  few ;  a  stout  canine  on  each  side,  in  front  of 
each  jaw,  and  1  or  2  similar  canines  in  middle  of  side  of  lower  jaw  ;  eye 
4£  in  head  (exclusive  of  opercular  spine) ;  preopercle  finely  serrate,  with 
a  single  very  large  antrorse  hook  at  its  angle;  opercle ending  in  4  spines, 
the  second  of  which  is  long,  straight,  compressed  and  knife-shaped,  as 
long  as  eye;  nostrils  small,  round,  separated,  the  posterior  the  larger; 
suborbital  serrate  on  its  edge;  gill  rakers  rather  long  and  slender,  x  -|- 15 ; 
scales  small,  firm,  and  rough ;  lateral  line  arched,  running  high,  close  to 
middle  of  spinous  dorsal  and  then  bent  abruptly  downward;  dorsal 
spines  low  and  stout,  the  fin  notched;  soft  dorsal  short  and  rather  high; 
longest  dorsal  spine  3  in  head ;  second  anal  spine  2|,  very  strong,  longer 
than  third,  the  soft  rays  high  and  rather  short,  scaly ;  pectorals  moderate, 
unsymmetrically  rounded  at  tip,  the  upper  rays  longest,  longer  than  ven- 
tral s,  H  in  head ;  caudal  truncate,  its  pedunole  as  deep  as  long.  Color 
rose-colored,  with  yellow  stripes  along  head  and  back ;  top  of  head  with 
orange  spots ;  a  pale  bar  before  vent ;  caudal  fins  sometimes  with  dark 
spots ;  fins  otherwise  plain.  West  Indies ;  not  common ;  the  specimens  here 
described  from  Cuba,  being  sent  by  Poey  to  the  Museum  at  Cambridge. 
(hispanus,  Spanish,  its  splendid  colors  resembling  those  of  the  Spanish 
flag.) 

IHectrcyoma  hispanum,  CrviER  A  Valknciennk*  Hist  Nat.  Poisa.,  n,  396,  1828,  Martinique; 

Poey.  Memoriae  Cuba,  i,  72  pi.  4,  fig.  1,  1851 ;  GCnthkr,  Cat..  I,  105,  1859. 
Gonwplectru*  hispanus.  Poey,  Synopsis,  289,  1808;  Jordan  <fe  Eioenmaxn,  I.  c,  346,  1890;  Boc- 

lenokr,  Cat.,  i,  159. 

498.  PETROMETOPON,  Gill. 
(Enjambres.) 

Petrometopon,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1865,  105,  ("  guttatu*"  Port  =  cmentatus). 

Frontal  bones  with  an  anterior  groove  or  excavation  for  the  reception 
of  the  posterior  processes  of  the  premaxillaries,  without  processes  on  the 
upper  surface  ;  a  curved  or  angular  ridge  across  the  posterior  portion  of 
the  frontals  in  fiont  of  the  supraoccipital,  connecting  the  parietal  crests  > 
supraoccipital  and  parietal  crests  not  produced  forward.  Dorsal  spines 
9;  anal  rays  mostly  111,8;  scales  ctenoid;  otherwise  essentially  as  in 
Epinephelus.  Species  rather  few,  mostly  of  small  size,  distinguished  from 
Bodianu8  chiefly  by  the  peculiarities  of  the  frontal  bones,  the  above 
acoount  being  taken  from  Boulenger,  Cat.,  1, 175.  (frcrpof,  stone ;  neruirov,* 
forehead.) 


•"Distinguished  by  the  petrous-like  convexity  between  the  supraorbital  groorea  and  it« 
triangular  sinus  behind,  into  the  angles  on  each  Bide  of  which  the  lateral  create  terminate;  the 
crests  are  parallel  and  the  surface  between  flat  or  slightly  convex." — Gill. 
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a.  Lower  jaw  strongly  projecting;  opercular  flap  pointed;  body  with  9  or  10  dark  cross  bands; 
rides  of  head  and  jaws  with  many  round  bluish  or  yellowish  spots;  a  large  jet-black 
spot  behind  eye;  vertical  fins  edged  with  blue;  preopercle  very  finely  serrulate,  its 
angle  not  salient;  scales  rather  large  (about  80);  second  anal  spine  longest;  caudal 
much  rounded;  ventrals  not  reaching  vent.  panamrmsis,  1538. 

aa.  Lower  jaw  not  strongly  projecting;  oporcular  flap  very  obtuse;  body  without  cross  bands; 

body,  head,  and  fins  more  or  less  covered  with  scarlet  or  orange  spots;  about  4  round, 

inky  spots  along  base  of  dorsal;  lower  jaw  not  strongly  projecting;  caudal  fin  much 

rounded;  scales  rather  large,  ctenoid  (about  80);  ventrals  not  reaching  vent 

CRUENTATUS,  1639. 

1588.  PETBOMKTOPON  PANAMEN8IS  (Steindachuer). 

Head  3 ;  depth  3 ;  eye  6  in  head.  D.  IX,  14 ;  A.  Ill,  8 ;  scales  77,  pores  53. 
Body  rather  elongate,  compressed.  Head  pointed,  the  lower  jaw  much 
projecting;  maxillary  scaleless;  eye  broader  than  interorbital  space; 
two  small  canines  in  each  jaw  ;  angle  of  preopercle  rounded,  its  edge 
beset  with  very  fine  teeth;  anterior  profile  of  head  steep  and  rather 
straight ;  dorsal  spines  moderate,  subequal,  the  longest  scarcely  i  head; 
second  and  third  anal  spines  about  equal ;  soft  dorsal  and  anal  high, 
inuoh  rounded;  caudal  much  rounded;  pectoral  rather  long;  scales 
strongly  ctenoid.  Color,  dark  brownish  violet;  sides  with  9  or  10  dark 
cross  bands ;  sides  of  head  and  jaws  with  many  round  bluish-yellow 
spots,  those  on  lips  smaller  and  clear  blue ;  a  large  jet-black  spot  behind 
eye;  vertical  fins  edged  with  blue;  fins  unspotted.  Panama.  (8tein- 
dachner.)  On  rocky  coral  reefs;  rare;  the  characters  of  the  skull  not 
described  by  Steindachner,  the  only  naturalist  who  has  seen  the  species. 

8erranu*  panamentU,  Steindachner,  Ichth.  BeitrMge,  iv,  1,  1871,  with  plate,  Panama. 
Boiiiauns  pcammetuU,  Jordan  &  Eiqexmaxn,  I.  c,  378,1890. 
EHntacentrus  panamenn*,  Jordan  A  Swain,  I.  c,  398. 
BpmepMu*  panaiHentity  Bovlenokr,  Oat.,  i,  177. 

1689.  PKTBOMETOPON  CBl  ENTATU8  (Lacepede). 
(Enjambre  ;  Coney  ;  Rkd  Hind.) 

Head  2\ ;  depth  2g  ;  eye  5  in  head.  D.  IX,  14  or.  15 ;  A.  Ill,  8 ;  scales 
8-85  to  95-30,  pores  50  to  55.  Body  oblong,  rather  deep  and  compressed, 
its  width  2±  in  greatest  depth.  Head  moderate,  a  little  acute  anteriorly, 
the  profile  nearly  straight  from  snout  to  nape,  where  it  is  rather  convex. 
Mouth  rather  large,  the  maxillary  extending  somewhat  beyond  eye,  its 
length  1}  in  head.  Lower  jaw  not  strongly  projecting.  Teeth  in  narrow 
bands,  the  depressible  teeth  of  the  inner  series  very  long  and  slender, 
longer  than  in  any  other  of  our  species,  those  of  the  lower  jaw  and  front 
of  upper  especially  enlarged,  longer  than  the  small,  subequal  canines ; 
interorbital  space  narrow,  with  a  median  depression,  its  width  7  in  head. 
Preopercle  convex,  very  weakly  serrate,  its  posterior  angle  obliquely  sub- 
truncate,  without  salient  angle  or  distinct  emargination.  Opercle  with  3 
distinct  spines.  Nostrils  small,  subequal.  Gill  rakers  slender,  x  -h  9  to  11 
besides  rudiments,  the  longest  as  long  as  gill  fringes.  Scales  rather  large, 
mostly  strongly  ctenoid.  Dorsal  spines  rather  slender  and  pungent,  the 
fourth  and  fifth  spines  highest,  3$  in  head,  the  outline  of  the  fin  gently 
arched ;  oaudal  very  convex,  its  middle  rays  1$  in  head,  their  length  1} 
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times  that  of  the  outer  rays;  anal  rounded,  its  longest  ray  half  head; 
second  anal  spine  a  little  stronger  than  third  and  Blightly  longer,  2f  in 
head ;  pectorals  long,  reaching  much  past  tip  of  ventrals,  li  in  head ; 
ventrals  short,  not  reaching  vent.  In  the  typical  form  (cruentatus),  from 
rather  deep  water  and  among  rocks,  the  ground  hue  in  life  is  a  livid 
reddish  gray,  a  little  paler  below,  and  the  spots  are  vermilion,  usually 
darker  posteriorly;  the  spots  are  larger  especially  anteriorly.  In  spirits 
the  vermilion  spots  become  light  gray,  except  posteriorly,  where  they 
are  brown ;  those  on  the  head  remain  very  distinct,  those  above  never 
disappearing.  Length  about  a  foot.  West  Indian  fauna;  Brazil  to 
Florida  Keys ;  a  beautiful  fish ;  very  common  on  the  coast  of  Cuba ;  a 
food-fish  of  some  importance,     (cruentatus,  dyed  with  blood.) 

Jutvucapeba  or  Itaiara,  Marcorayk,  Hist.  Brasil,  146, 1648,  Brazil  (doubtful). 

Perca  guttata*,  Bloch,  Ichthyol.,  312, 1792,  Martinique  (description  and  fig-urea  from  a  drawing 

by  Plum  IE  R);  not  Perca  guttata  of  Linnjkus,  which  is  Promiaropa  guttatnt. 
8paru$  cntentatus,  Lackpkde,  Hist.  Nat.  Poiss.,  iv,  167,  pi.  4,  fig.  1, 1803,  Martinique  (on  a  copy 

of  Plunder's  drawing). 
Sarattu*  aptaritu,  Poky,  Memorial,  n,  143, 1860,  Havana. 
Servant*  coronate*,  GCnthbr,  Cat.,  J,  124,  1859. 
Petromdopon  apiaritut,  Poet,  Synopsis,  1868,  288. 
Etmeacentru*  guttata*  Jordan  &  Swain,  I.  c,  399,  1884. 
Bodiamu  cruentatus,  Jordan  &  Eioenm ann,  I.  c,  378, 1890. 
Eptnephdu*  guUabu,  Boulknoeb,  Cat.,  I,  176. 

Represented  in  shallow  waters  by  the  form  or  variety 


158»a.  PETROMKTOPON  CBCKNTATUS  COBONATU8  (Cuvier  *  Valenciennes). 

(Brown  Hind  ;  Prtite  Vkorr.) 

In  life,  whitish  or  dusky  olive,  somewhat  translucent,  the  head  decid- 
edly greenish ;  spots  everywhere,  all  bright  orange  red,  darker  in  the 
center,  those  on  the  edges  of  the  vertical  fins  darker  maroon  or  cherry 
color;  four  larger  spots  along  base  of  dorsal,  inky  black,  irregular,  the 
third  largest,  the  fourth  smallest;  a  very  small  one  on  each  side  of  shoul- 
der. Eyes  green  above,  with  red  specks,  iris  yellow;  fins  rather  bluish; 
tips  of  ventrals  dusky,  tips  of  vertical  fins  appearing  so  from  the  darker 
color  of  the  spots.  In  spirits,  the  bright  spots  beoome  brown  or  fade 
into  the  ground  color ;  those  on  the  head  mostly  disappearing.  In  other 
respects  like  the  preceding,  its  colors  duller.  West  Indies,  north  to  Key 
West;  generally  common.     (coronatiMj  crowned.) 

Serramu  coronatu*,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  n,  371, 1828,  Martinique. 

Serratmt  coronatu*  var.  iwjricuhu,  Gf  xthek,  Cat.,  i,  124,  1869. 

Petroinetopon  guU<dtis,  Poey,  Synopsis,  288,  1868. 

Epinephrine  gutt  aim,  Jordan,  Proc.  U.  8.  Nat.  Mus.,  1884,  125. 

Enneacentnt*  guttatn*  coronatu*,  Jordan  &  Swain,  /.  c,  1884,  398. 


*  As  this  species  is  in  no  wise  concerned  in  funning  the  Perca  guttata  of  Linnaeus,  the  specific 
name  guttatus  should  nut  be  used  for  it.  The  Botlianu*  guttata*  of  Bloch  (Serrantu  mgriatier 
Cuvier  &  Valenciennes)  ii  an  East  Indian  species*  referable  to  Bodiamu  as  hero  restricted. 
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499.  BODIANUS,  Bloch. 
(Jacob  Evkrtzkns.*) 

Bodianua,f  Bloch,  Ichthyologia,  1790,  (guttahu,  bodianu*,  etc.,  species  with  entire  preopercle  ami 
spine  on  opercle). 

Ophalopkolu,  Bloch  A  Schneider,  Syst.  Ichth.,  311,  1801,  (argn*  =  Rodiantu  gultahu,  Bloch,— 
8erranu$  myriatter  Cuvier  &  Valenciennes). 

Bod  tonus,  Cuvikr,  Regne  Animal,  Ed.  1.  u,  276, 1817;  Gill,  Proc.  Ac.  Nat.  Sri.  Phil*.,  1862,  237 
(restriction  to  gutUUut,  etc.) 

Cripkxion,l  Swainbon,  Nat.  Hist.  CI  asm.  Fishes,  n,  202,  1830,  (phxton). 

Enneacentru*,  Gill,  Proc  Ac.  Nat.  Sci.  Phi  la.,  1866,  106,  (ouatalibi  fulru*,  BotlUmu*  being  trans- 
ferred to  Bodianua  bodianua,  Bloch,  —  Harpe  mfa). 

Menephorus,  Poet,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  x,  1869,  60,  (dub in*). 

Enneiatu*,  Jordan  &  Evkrmann,  new  subgenus,  (acanlhiUht$). 

This  gen  as  is  close  to  Epinephelus,  from  which  it  is  separated  mainly  by 
the  presence  of  9  spines  in  the  dorsal  fin  instead  of  11.  In  character  of 
craninm  the  two  genera  differ  little,  the  skull  above  having  its  bones 
thin  and  smooth,  the  angular  ridge  on  the  posterior  part  of  the  frontals 
being  wanting,  the  parietal  and  snpraocoipital  crests  not  extending  on 
the  frontals.  Species  rather  numerous  in  warm  seas,  of  small  size  and 
bright  color.  ( Bodiano  or  Pudiano,  Portuguese  name  of  the  larger  Labroid 
fishes  in  Brazil,  the  name  used  for  Harpe  rufa,  which  Bloch  referred  to 
this  genus.  The  word  is  from  pudor,  modesty,  and  is  cognate  with  Don- 
zella,  Seftorita,  and  similar  terms  applied  to  the  same  fishes,  in  opposition 
to  Old  Wife,  Vieja,  etc,  given  to  the  larger  and  plainly -colored  species.) 
Bodianu8: 

a.  Scales  ctenoid;  none  of  the  dorsal  spines  elevated. 

b.  Caudal  fin  not  lunate;  head  and  body  with  few  or  many  small,  blue,  dark-edged  spots, 
c.  Caudal  fin  rounded,  the  middle  rays  lougest;  snout  with  1  or  2  blue  stripes;  back  of 
tail  without  conspicuous  black  blotch;  scales  small;  lateral  line  about  115. 

t.sxiops,  1640. 
oc.  Caudal  fin  truncate,  the  middle  and  outer  rays  about  equal;  snout  without  stripes; 
back  of  tail  with  2  black  spots;  lower  jaw  with  a  black  spot  at  tip;  scales 
moderate;  lateral  line  about  90. 
d.  Ground  color  lemon-yellow;  blue  spots  few.  rvLvcs,  1641. 

id.  Ground  color  bright  scarlet.  ruber,  1641a. 

ddd.  Ground  color  brown.  pvnctatcb,  16416. 

Menephorus  (mi}"7,  moon;  £op«s>,  to  bear) : 
66.  Caudal  An  lunate,  with  prominent  angles;  body  covered  with  blue  spots. 

e.  Body  rather  deep;  preopercle  evenly  convex,  without  salient  angle;  mouth  small, 
the  lower  jaw  much  projecting,  gill  rakers  slender,  long,  about  x  -f  20;  color 
carmine  red,  the  head,  back,  aud  sides  more  or  less  covered  with  blue,  dark- 
edged  points;  caudal  tips  black;  some  dark  spots  on  maxillary  and  about  eye; 
no  black  blotch  on  caudal  pedunclo  or  on  tip  of  lower  jaw.  dubius,  1642. 

et.  Body  more  slender,  the  depth  4  in  total  length;  eye  b%  in  head. 

puNcnrERus,  1643. 

*  According  to  Bloch,  Jacob  Evertzen  wan  a  noted  Dutch  pilot  in  the  middle  of  the  last  cen- 
tury. From  bis  pock-marked  face,  his  fellow  sailors  gave  to  these  dark -spotted  and  freckled  fishes 
(especially  to  Bodianua  guttata*,  the  type  of  the  genus)  the  name  of  Jacob  Evertzen. 

f  Bodianua  of  Bloch  is  an  artificial  group,  resting  on  characters  valueless  or  erroneous.  It  was 
limited  by  Cuvier,  in  1817,  to  species  allied  to  Epinep\elu*\  by  Gill,  1802,  to  9-spined  species  of 
this  group;  and  by  Jordan  &  Gilbert,  1883,  to  the  limits  here  assigned,  Bodianu*  guttata*,  Bloch 
(=»  argui),  an  East  Indian  species,  being  recognized  a«  the  type. 

J  The  generic  name  Vripheeton  was  given  to  a  specimen,  "Serromu  pAfflon"  Cuvier  &  Valen- 
ciennes, of  some  species  oi  Bodianu*,  proltably  Bodianua  nigripmnu,  according  to  Boulenger,  in 
the  caudal  fin  of  which  the  caudal  filament  of  Futuloria  had  been  inserted. 
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EtritKUTUg  {iwia,  nine;  urnk,  mast): 
aa.  Scales  not  ctenoid;  third  dorsal  spine  elorated;  maxillary  naked. 

/.  Color  red;  a  black  streak  on  cheeks;  flns  all  blackish  on  distal  half. 

Aoumnsnrs,  1544. 

1640.   BODIANUS  T£NI0PS  (Cuvier  k  Valenciennes). 

Head  2}to  3 ;  depth  3  to  3*.  D.  IX,  15 ;  A.  Ill,  9  (rarely  10) ;  scales  10 
to  12,  125  to  130-42  to  48,  pores  75  to  82.  Teeth  forming  rather  broad 
bands,  in  3  or  4  series  on  the  sides  of  the  mandible;  canines  strong. 
Snout  1±  to  \\  diameter  of  eye,  which  is  contained  5  to  6  times  in  length 
of  head ;  interorbital  width  6  to  7  times  in  length  of  head ;  lower  jaw 
projecting;  maxillary  extending  to  below  posterior  border  of  eye  or 
beyond,  the  width  of  its  distal  extremity  equal  to  or  a  little  less  than 
diameter  of  eye;  preopercle  very  finely  serrated,  the  serro  scarcely 
enlarged  at  the  angle,  which  is  rounded ;  middle  opercular  spine  nearer 
lower  than  upper,  lower  not  extending  so  far  back  as  upper ;  opercular 
flap  obtusely  pointed,  its  upper  border  strongly  curved;  head  covered 
with  cycloid  scales;  snout  and  maxillary  entirely  or  partially  scaly. 
Gill  rakers  10  or  11,  and  6  to  8  rudiments  on  lower  part  of  anterior  arch, 
the  longest  longer  than  gill  fringes.  Dorsal  originating  above  base  of 
pectoral;  spines  increasing  in  length  to  the  third,  which  is  about  i 
length  of  head  and  shorter  than  posterior  soft  rays;  soft  dorsal  rounded; 
pectoral  f  to  f  length  of  head ;  ventral  shorter,  reaching  anus  or  not  quite 
so  far;  second  and  third  anal  spines  equal,  as  long  as  or  a  little  shorter 
than  longest  dorsal  spine  and  much  shorter  than  soft  rays;  caudal 
rounded.  Scales  strongly  ciliated.  Dark  brown  (or  red)  all  over,  with 
small,  blue,  black-edged  spots;  a  blue  horizontal  streak  below  the  eye; 
soft  dorsal,  anal,  and  caudal  edged  with  blue.  Length  1  foot.  (Bou- 
lenger.)  West  coast  of  Africa,  and  adjacent  islands;  very  common;  said 
by  Steindachner  to  stray  to  the  coast  of  Florida  and  the  Bahamas ;  not 
obtained  by  any  American  collector.     (tuivUi,  band;  wy»,  face.) 

Serranu*  tHwiopt,  Cuvikr  &  Valenciennes,  Hist.  Nat.  Polsu.,  n,  370, 1828,  Cape  Verde;  GPnther, 
Cat.,  i,  121,  1859;  Steindachner,  Fische  Afrikas,  1881,  4,  pi.  1  ("Tory  common  on  the  coa*t 
of  Sonegambia  to  the  Capo  Verde  Inlands  and  Guinea;  rare  on  the  coast*  of  the  Bahama 
Islands  to  Florida.") 

Bodutnu$tt*nu>]>»,  Jordan  &  Gilbrrt,  Synods,  019,  18^3  ;  Jordan  &  Eioenmann,  L  c,  379,  1890. 

Ettneacentrns  Utniop*,  Jordan  A  Swain,  /.  r.,  402,  1884. 

Epintphdus  Urnioj>*t  Boulenqer,  Cat.,  i,  180. 


1641.  BO  1)1  A  NTS  ITLVITH  (Linnwus). 
(GuatIvkre;  Niouer-kihii;  Yellow  fish;  Bi'Tter-fish  ;  Guatjverr  Amarilla.) 

Head  2| ;  depth  3 ;  eye  large,  5  in  head.  D.  IX,  14  to  16 ;  A.  Ill,  8  or  9 : 
scales  9-90  to  110-33,  pores  53  to  65.  Body  oblong,  moderately  com- 
pressed, its  greatest  width  2}  in  depth.  Head  rather  pointed  anteriorly, 
the  profile  forming  an  even  curve  from  snout  to  base  of  dorsal.  Mouth 
moderate,  the  maxillary  extending  somewhat  beyond  eye,  its  length  2  in 
head.  Lower  jaw  strongly  projecting.  Teeth  in  narrow  bands,  rather 
large,  the  depressible  teeth  smaller  than  in  Petromelopon  cruentatn* ;  canines 


Jordan  and  Ever  matin. — Fishes  of  North  America.       1145 


rather  small,  subequal ;  interorbital  space  narrow,  flattish,  with  a  median 
depression,  its  width  7  in  head.  Preopercle  with  weak  serrations!  its  out- 
line convex,  with  a  slight  and  shallow  emargi nation,  its  angle  not  salient. 
Opercle  with  3  distinct  spines.  Nostrils  small,  subequal.  Gill  rakers 
slender,  x  -f- 17  or  18,  the  longest  as  long  as  gill  fringes.  Scales  rather 
large,  mostly  strongly  ctenoid.  Dorsal  spines  slender,  pungent,  the 
fourth  and  fifth  highest ;  the  outline  of  the  fin  above  nearly  straight. 
Caudal  truncate,  its  angles  slightly  rounded,  its  longest  (middle)  rays  If 
in  head,  scarcely  longer  than  the  outer  rays;  anal  high,  rounded,  its 
longest  rays  2  in  head  ;  second  anal  spine  stronger  and  rather  longer  than 
third,  2|  in  head ;  pectoral  long,  reaching  much  past  tips  of  ventrals,  \\ 
in  head ;  ventral  short,  not  reaching  vent.  Color  in  the  typical  form 
(fulvus) :  In  life,  lemon  yellow,  being  somewhat  orange  red  on  the  back ; 
two  black  spots  on  back  of  tail ;  a  few  sky-blue  spots  on  body  anteriorly, 
and  on  head  with  darker  margins;  a  few  violet  spots  about  eye;  fins 
colored  like  body ;  head,  pectorals  and  dorsal  a  little  redder  than  rest  of 
fish.  Edge  of  spinous  dorsal  blackish.  Color  in  spirits,  olivaceous  yel- 
low; other  color  variations  indicated  below.  Length  about  a  foot. 
West  Indies  ;  ranging  from  Bermuda  and  Florida  Keys  to  Bahia  j  every- 
where very  common,  the  brown  and  the  red  forms  most  so,  the  yellow  or 
typical  variety  scarce  in  the  markets  of  Cuba  and  not  yet  recorded  from 
Florida.  This  is  probably  confined  to  water  still  deeper  than  that 
inhabited  by  the  red  variety,     (fulvus,  tawny  in  color.) 

TStrdus  cauda  convexa  (the  Yellow  Fish),  Catesby,  Nat.  Hist.  Carol.,  pi.  x,  fig. 2, 1743,  Bahamas. 

Labnu  fulnu,  Linnaeus,  Syit.  Nat.,  Ed.  x,  1758,  287,  Bahamas;  aftej  Catesby. 

Guatiwre  amarilla.  Parka,  Descr.  Dif.  Piezas,  Hist.  Nat.  Cuba,  1787,  lam.  v,  fig.  2,  Cuba. 

Holocentrtu  auraha,  Block,  Ichthjol.,  vn,  57,  pi.  236,  17U2,  East  Indies. 

Bodianu*  guatieire,  Bloch  A  Schneider,  Syst.  Ichth.,  1801,  336;  baaed  on  Parra's  figures. 

Sehxmmt  aunxbu,  Cuvier  A  Valenciennes,  Hist.  Nat.  Poise.,  ii,  364, 1828. 

Berrann*  guativert,  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  n,  383,  1828,  on  Parra's  second 

figure;  Poet,  Repertorio,  i,  203. 
Bmteacentnu  fulwt,  Jordan  A  Swain,  f.  c,  402, 1884, 
Bodiamti  fuhu$,  Jordan  A  Eioenmann,  I.  c,  379. 

Represented  at  moderate  depths,  especially  in  the  West  Indies,  by  the 
scarlet  form  or  variety 

1641s.  B0DIANU8  FULVUS  RUBER  (Bloch  A  Schneider). 

(Red  GuatIvere  ;  Ouatiubi.) 

Color  in  life,  vivid  scarlet ;  spots  on  head  nearly  black ;  others  light 
bine,  with  a  purplish  border;  two  black  spots  on  lower  jaw  and  two  on 
back  of  tail ;  caudal  paler  than  body,  with  a  few  scattering  dark  points ; 
ventrals  and  anal  edged  with  dusky.  Pectorals  paler  than  dorsal.  In 
spirits  this  fish  becomes  pale,  almost  cream  color ;  spots  on  head  dark,  the 
others  brown,  with  grayish  margins.  West  Indies,  etc;  very  common. 
(ruber,  red.) 

Gbraano,  Marcgrave,  Hist.  Brasil,  1648,  147,  Brazil. 

Quativere,  Parra,  Descr.  Dif.  Piezas,  Hist.  Nat.,  1787,  lam.  v,  fig.  1,  Cuba. 

Pimrea  pmetata,  Bloob,  Ichth.,  314, 1792,  Martinique;  on  a  figure  by  Plvmier. 
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GymnocepXalus  ruber,  Bloch  k  8chn bidkr,  Syst.  Ichth.,  346,  pi.  67, 1801,  on  Curcuma  of  Marc- 
grays;  not  Epmephdu$  ruber,  Bloch. 

Serramu  ouatalibi,  Cuvier  Sc  Valenciknnbs,  Hist.  Nat.  Poiss.,  n,  881,  1828,  Havana;  GftNTUR, 
Cat. :,  1859, 120;  Poky,  Bepertorio,  I,  202, 1867. 

8erra*ui  carauna,  Cuvibr  &  Valenciknnbs,  Hist.  Nat.  Poiss.,  n,  384,  1828,  Brazil. 

Emteacentnu  fuhnu  outalibi,  Jordan  &  Swain,  2.  c,  402. 

Bodumu*  fuhnu  ruber,  Jordan  &  Kigrnmamn,  I.  c,  379. 

Represented  along  the  shores  from  Southern  Florida  to  the  West  Indies 
by  the  brown  form  or  variety 

1641b.  BODIANUS  FULTU8  PTJNCTATU8  (Linnaeus). 
(Nigger-fish;  Negro-fish  ;  Black  GuatIverx.) 

Color  in  life,  blackish  olive ;  spots  everywhere  on  sides  and  head,  dark 
blue  with  light-blue  centers ;  dorsal  fin  dusky  olive,  edged  with  darker,  a 
few  spots  on  its  base ;  the  soft  dorsal  margined  with  whitish.  Caudal 
dusky  olive ;  anal  and  ventrals  violaceous  black ;  pectorals  olivaceous ; 
the  spots  in  spirits  become  brown,  with  gray  centers.  West  Indies,  etc.; 
every  where  common,    (pvnctatus,  dotted.) 

Perca  marina  pundiculata  (the  Negro-flab),  Catesby,  Hist.  Carolina,  etc.,  pi.  7, 1843,  Bahamas. 

Peroa  punctata,  Linnjkus,  8yst.  Nat.,  x,  1758,  291,  Bahamas;  baaed  on  Catmby. 

Pcrca  punctutata,  Gxelin,  Syst  Nat,  1315, 1788,  Bahamas;  after Catbsbt. 

Euneacentru*  punctahu,  Pobt,  Synopsis,  288,  1868. 

Bodktnut  punctahu,  Jordan  &  Gilbert,  Synopsis,  919, 1883. 

Bodianu*  fulvut  punctahu,  Jordan  &  Eigenmavn,  I.  c,  380. 

Epinephelu*  punctahu,  Boulengeb,  Cat.,  I,  184. 

Subgenus  MENEPHORUS,  Poey. 
1542.  BODIANUS  DUBIU8  (Poey). 

Head  3£ ;  depth  2$  ;  eye  moderate,  4|  in  head,  as  long  as  snout.  D.  IX, 
11 -f  (the  fin  having  been  injured  in  youth);  A.  Ill,  9;  scales  96.  Body 
rather  deep  and  compressed,  formed  much  as  in  Bodianus  fulrns;  head 
anteriorly  pointed,  the  profile  forming  a  slight,  even  curve.  Mouth 
small;  maxillary  extending  to  posterior  edge  of  pupil,  2\  in  head  ;  lower 
jaw  much  projecting ;  teeth  moderate,  the  anterior  canines  in  both  jaws 
rather  strong.  Interorbital  space  narrow.  Preopercle  finely  serrate,  its 
outline  evenly  convex.  Gill  rakers  slender  and  long,  x  -f  20.  Scales 
moderate,  strongly  ctenoid.  Caudal  fin  lunate,  its  angles  pointed,  the 
inner  rays  2J-  in  head,  the  outer  1?.  Dorsal  spines  low,  stiff,  the  longest 
3  in  head ;  outline  of  the  fin  not  notched;  anal  fin  high  and  rounded,  its 
longest  rays  2}  in  head;  second  anal  spine  stronger  than  third,  but 
scarcely  longer,  3±  in  head;  pectoral  long,  reaching  past  tips  of  ventrals, 
1J  in  head.  Color  much  as  in  Bodianus  fulvu 8  ruber,  bright  red;  head, 
back,  and  sides  covered  with  blue  points,  which  are  edged  with  black- 
ish ;  dorsal  edged  with  dusky  ;  caudal  tips  black  above  and  below;  max- 
illary with  a  row  of  dark  spots;  some  dark  spots  about  eye.  Length  9 
inches.  Cuba;  3  specimens  known;  the  one  above  described  in  the 
Museum  at  Cambridge,  probably  sent  by  Poey.    A  well-marked  species. 
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possibly  the  type  of  a  valid  genus,     (dubiu*,  doubtful ;  the  author  being 
in  doubt  as  to  whether  the  species  belongs  to  Serranut.) 

8emunt9  dubiu*,  Poky,  Memoriae,  n,  142,  I860,  Cuba. 
Memepkorut  dubius,  Poky,  Ann.  Lye.  Nat.  Hist.  N.  T.,  x,  1869,  50. 
Bodiauu*  cfafcttc*,  Jordan  &  ElOENMANN,  /.  c.,  380. 

154*.   BODIANUS  PUNCTIFEEUS  (Poey). 

Very  similar  to  Bodianus  dubius,  differing  in  the  more  slender  body ; 
the  depth  4  in  total  length ;  eye  5£  in  head,  H  in  snout.  Red,  the  blue 
spots  not  covering  the  whole  body,  those  on  the  head  blue  and  very 
small ;  those  on  the  body  forming  oblique  series  of  dashes,  rather  linear 
than  rounded;  final-spotted.  (Poey.)  Cuba.  Known  from  one  speci- 
men, 10  inches  long,  probably  a  color  variation  of  Bodianus  dubius.  (punc- 
tual, point ;  feroy  I  bear.) 

Mtnephor**  yHnctiftrus,  Poky,  Enumeratio,  21,  1875,  Havana. 

Subgenus  ENNEI8TUS,*  Jordan  &  Srermanii. 
1644.  BODIANUS  ACANTHISTIl  8  (Gilbert). 

Head  2? ;  depth  2? ;  eye  large,  equaling  length  of  snout,  5  in  length  of 
head;  interorbital  space  narrow.,  convex,  &k  in  head.  D.  IX,  17;  A.  Ill, 
9 ;  scales  75, 56  pores.  Mouth  oblique,  with  mandible  strongly  projecting, 
the  mandibular  canines  shutting  outside  of  premaxillaries  in  closed 
mouth;  maxillary  reaching  vertical  from  behind  pupil,  its  length  half 
that  of  head.  Teeth  in  sides  of  mandible  in  2  perfectly  defined  series, 
separated  by  a  narrow  groove-like  interval ;  outer  teeth  nearly  erect  and 
rigid,  the  inner  series  directed  obliquely  inward  and  very  slightly  mov- 
able (not  strictly  depressible) ;  a  patch  of  smaller  movable  teeth  at  sym- 
physis, with  the  customary  pair  of  canines  in  front  of  them ;  premaxillaries 
with  an  outer  series  of  strong  teeth,  terminating  anteriorly  in  the  double 
pair  of  enlarged  canines ;  behind  this  series  a  wide  band  of  minute  villi- 
form  teeth,  only  slightly  movable;  wide  bands  of  similar  villiform  teeth 
on  vomer  and  palatines,  the  vomerine  patch  without  backward  prolonga- 
tion along  median  line;  tongue  smooth;  nostrils  close  together,  the 
posterior  round  and  much  the  larger,  the  anterior  with  a  flap.  Preoporcle 
minutely  serrulate  on  hinder  margin,  which  is  convexly  rounded;  a  shal- 
low notch  above  the  angle,  which  is  provided  with  2  or  3  irregular  lobes, 
coarsely  toothed;  lower  margin  smooth,  entire.  Gill  rakers  long  and 
strong,  17  below  angle,  the  anterior  short;  opercle  with  3  flat  spinous 
points.  Scales  with  entire  edges,  those  on  opercles  and  on  middle  of  sides 
the  largest,  smaller  above  lateral  line  and  along  ventral  outline,  becom- 
ing mnoh  reduced  on  breast  and  head  (except  opercles).  Mandible  with 
a  few  embedded  scales,  maxillary  and  premaxillary  wholly  naked;  top 
and  sides  of  head  wholly  scaled,  including  both  limbs  of  preopercle  and 

•This  subgenus  seems  close  to  Bodiamtt,  from  which  it  differs  in  its  smooth  scales,  naked 
maxillary,  and  elerated  spinous  dorsal,  which  Is  deeply  notched  as  in  Paralabrax.  The  charac- 
ter of  the  cranium  has  not  been  indicated  in  the  single  known  species,  but  Dr.  Boulenger  is 
probably  right  in  placing  it  with  the  group  here  called  Boditanu. 
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the  opercular  membrane.  First  dorsal  spine  very  short,  the  third  the 
highest,  half  length  of  head,  the  fourth  but  little  shorter;  in  the  type  speci- 
men the  fifth  and  sixth  rapidly  shortened,  while  the  seventh,  eighth,  and 
ninth  are  again  lengthened,  thus  forming  a  decided  notch  in  the  course  of 
the  spinous  dorsal;  spines  all  with  pungent  tips;  dorsal  membranes  from 
third  to  sixth  spines  very  deeply  incised,  that  between  third  and  fourth 
joining  latter  on  the  basal  $  of  its  length;  soft  dorsal  and  anal  pointed, 
not  falcate,  the  outline  behind  angle  straight;  anal  higher  than  the  dor- 
sal, but  shorter  than  the  spinous  dorsal;  caudal  rounded,  If  in  the  head; 
pectorals  long,  reaching  beyond  the  ventrals,  and  nearly  to  front  of  anal; 
first  anal  spine  concealed  in  our  single  specimen,  probably  mutilated,  the 
second  stronger  but  much  shorter  than  the  third,  which  is  contained  4£  in 
the  length  of  the  head.  Color  of  head  and  body  uniform,  probably  red 
in  life;  a  black  streak  on  cheeks,  following  hinder  edge  of  maxillary: 
fins  all  blackish  on  distal  half;  basal  part  of  fins  scaly.  A  single  speci- 
men, 16  inches  long,  from  Albatross  Station  3017,  in  58  fathoms,  near  Cape 
Lobos,  on  the  eastern  shore  of  the  Gulf  of  California.  This  peculiar  spe- 
cies is  characterized  by  its  convex  caudal,  plain  coloration  (varied  only 
by  a  black  streak  behind  maxillary),  its  comparatively  large,  smooth 
scales,  the  naked  maxillary,  and  the  very  high  spinous  dorsal  with  its 
deeply  incised  membranes.  Gulf  of  California;  one  specimen  known. 
(uKavda,  spine;  lorlov,  sail.)     (Gilbert.)    . 

Uodianm  acttnthiatiu*,  Gilbert,  Proc.  U.  S.  Nat.  Hut.,  1891,  652,  Cape  Labos,  on  the  eastern 
shore  of  Gulf  of  California.    (Type,  No.  46940.    Coll.  Albatross.) 


500.  EPINEPHELUS,  Bloch. 

(GROUPERS.) 

EpinepMu*,  Bloch,  Ichthyologia,  1793,  (after,  marginal*,  brwmeun,  merra,  rnbar,  etc,  restricted  to 

margimili*  hy  authors). 
CVnw,  Bonapartk,  Introduzione  alia  Claase  Pesci,  Fauna  Italica,  tome  m,  pt.  1, 1833,  (gig**  -  = 

gitaza). 
Oynk'kthyn,  Swaixhon,  Nat.  Hist.  damn.  Fishes,  ii,  201,  1839,  (Jlaro-pHrpHrattu). 
Cromileple^  Syvaixsox,  Nat.  Hist.  C  lassn.  Fishes,  ii,  201,  1839,  (giga*,  etc.). 
Hirprtrtltodu*,  CJill,  Proc.  Ac.  Nat.  Sri.  Phi  la.,  1861,  237,  (Jtarieamdn  -    nir  talus) . 
tohistorw,  GiLh,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  237,  (mystatinu*). 
Labroperea,  Gill,  Proc.  Ac  Nat.  Sd.  Phila.,  1803,  80,  (lalrri/ormu). 
Mrrv*,  Poky,  Anu.  Lye.  Nat.  Hist.  N.  Y.,  x.  p.  39,  1871,  (giga*). 
Prittcanlhi<hthy*%  Day,  Proc.  Zoiil.  Soc.  London,  1808,  193,  (mad*ratpatenri*t  young). 
Ccnia,  Bopeki-ein,  Itevista  delle  8p«cie  del  genero  Epinephdn*  o  Oerna,  1873,  (giga*). 
Ilomalogryttt  *,  Allkyne  &  Maoleay,  Proc.  Linn.  Soc.  New  South  Wales,  i.  1876,  268,  pi.  vrf  fig.  3, 

(giintheri). 
HypoterrantiM,  Kmnzinoer,  Fische  des  Rothen  Meeres,  3,  1884,  (morrhita). 

Body  stout,  compressed,  covered  with  small,  ctenoid  scales,  which  are 
often  somewhat  embedded  in  the  skin  ;  scales  of  the  lateral  line  triangu- 
lar, cycloid ;  soft  parts  of  the  vertical  tins  generally  more  or  less  scaly. 
Cranium  narrow  above.  Parietal  crests  not  produced  on  frontals  which 
are  without  transverse  ridge  posteriorly  ;  frontals  with  a  process  or  knob 
on  each  wide  behind  interorbital  area;  premaxillary  processes  fitting  into 
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a  notch  or  cavity  on  the  anterior  end  of  the  front  ale.  Preoperole  moder- 
ately serrate  behind,  its  lower  limb  entire,  without  distinct  antrorse 
•pine ;  operole  with  two  strong  spines.  Nostrils  well  separated.  Month 
large ;  maxillary  large,  with  a  well-developed  supplemental  bone,  its  sur- 
face usually  with  small  scales.  Canine  teeth  few,  large  in  the  front  of 
the  jaws;  enlarged  teeth  of  the  inner  series  of  each  jaw  depressible. 
Gill  rakers  short  and  rather  few.  Dorsal  spines  usually  11,  rarely  10,  not 
filamentous,  the  last  ones  somewhat  shorter  than  the  middle  ones.  Anal 
spines  3,  the  second  usually  the  larger ;  the  number  of  soft  rays  7  to  9. 
Caudal  fin  rounded  or  lunate.  Pylorio  cceca  few  (usually  10-20).  Pec- 
torals rounded,  shortish,  nearly  symmetrical,  of  15  to  20  rays.  Ventrals 
moderate,  inserted  below  pec tc -rale,  close  together,  each  with  a  strong 
spine.  8pecies  very  numerous,  most  of  them  of  large  size,  abound- 
ing in  all  the  tropical  seas,  where  they  are  valuable  food-fishes.  This  is 
the  largest  and  most  important  genus  of  the  Serranidw,  and  its  species 
are  most  widely  distributed.  {ImvfyeAog,  clouded  over,  in  allusion  to  the 
membrane  supposed  to  cover  the  eye  in  the  typical  species.) 

I.  ScHirroRrs   (<tx*ot<S*,  split;  dpo?,  for  pyloru*):  Nostril*  unequal,  the  posterior  much  the 

larger,  3  times  diameter  of  anterior;  preopercle  with  2  or  3  small  irregular  teeth  below 

its  angle;  pyloric  cueca  in  increased  number;  head  large. 

a.  Second  and  third  anal  spines  about  equal  in  length;  color  brownish,  with  about  8  darker 

cross  bands;  dark  bands  radiating  from  eye;  a  dark  mustache  above  maxillary;  a 

dark  blotch  on  back  of  caudal  peduncle.  mystacinvs,  1545. 

II.  Epinipmklvs:  Nostrils  subequal,  the  posterior  scarcely  larger  than  anterior;  pyloric  circa 
in  moderate  number. 
a.  8econd  dorsal  spine  short,  lower  than  third  or  fourth,  the  fin  not  much  notched;  caudal 
rounded  more  or  less;  lower  opercular  spine  inserted  farther  hack  than  upper. 
Lateral  teeth*  of  lower  jaw  in  more  than  2  rows,  at  least  in  the  adult.    Interorbital 
space  of  moderate  width,  its  breadth  more  than  half  diameter  of  eye  and  7  to  10 
times  in  length  of  head. 
6.  Dorsal  spines  10;  body  with  faint,  dark  cross  shades  and  many  round,  dark  orange  spots, 
these  extending  on  the  fins;  Tertical  fins  not  edged  with  black;  preopercle  without 
salient  angle;  maxillary  naked;  lower  jaw  strongly  projecting  (in  all  respects 
except  the  number  of  spines  almost  identical  with  E.  adfctntionit). 

▲n  a  loo  us,  1546. 
66.  Dorsal  spines  11;  preopercle  without  distinct  spinules  on  its  lower  limb, 
c.  Maxillary  naked. 

d.  Lower  jaw  strongly  projecting. 

s.  Body  and  head  covered  with  red  or  orange  spots  (dusky  in  spirits  and  always 

darker  than  the  ground  color);  vertical  fins  without  dark  edge,  their 

bases  spotted  like  the  body;  body  with  large  pale  spots  besides  the 

orange  spots;  young  with  large  black  blotches  at  base  of  dorsal;  angle 

of  preopercle  not  salient;  form  robust.  adscknriosis,  1547. 

•0.  Body  and  head  reddish  brown,  the  adult  nearly  plain,  the  young  with 

darker  spots;   vertical  fins  broadly  edged  with  dark  brown.    Body 

robust,  the  depth  3  in  length.    D.  XI,  15  or  10.    Caudal  fin  convex 

behind;  maxillary  naked;  dorsal  spines  low,  subequal;  interorbital 

moderate,  6%  in  head;  preopercle  with  strong  teeth  at  its  angle,  the 

lower  limb  entire.  ouaza,  1548. 


*  Lateral  teeth  of  lower  jaw  in  two  rows  only  in  the  group  or  subgenus  Hypotrmmm,  Klun« 
singer. 
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dd.  Lower  jaw  not  prominent.  Preopercle  without  salient  angle,  the  earns  at 
the  angle  scarcely  enlarged;  caudal  fin  rounded;  scales  of  body  smooth* 
isb;  lower  jaw  not  prominent;  eye  not  surrounded  by  dark  points;  body 
without  traces  of  longitudinal  darker  stripes;  caudal  peduncle  with  a 
large,  quadrate  black  blotch  above  (sometimes  obsolete  in  young  or  in 
very  old  examples);  color  (in  spirits) dark  brown,  with  scattered  roundish 
blotches  of  pale  bluish,  these  most  distinct  on  breast  and  lower  parts  of 
head;  fins  pale,  spotted  like  the  body,  their  edges  darker;  young  with 
large  round,  whitish  spots,  regularly  arranged.  LABairoKXia,  1549. 

ec.  Maxillary  more  or  lees  scaly. 

/.  Preopercle  with  a  more  or  less  distinct  salient  angle,  which  is  armed  with  larger 
teeth  (these  teeth  occasionally  undeveloped  in  E.  striataa,  which  species 
may  be  known  by  the  presence  of  black  points  around  the  eyes). 

g.  Body  without  orange  or  dark-brown  spots,  the  spots  (if  any)  brownish  or 
pearly,  diffuse  or  irregular;  vertical  fins  without  broad  black  margin. 

h.  Caudal  peduncle  without  black,  saddle-like  blotch  above.  Caudal 
fin  truncate  oremarginate  when  spread  open,  not  conrex  behind; 
maxillary  usually  more  or  less  scaly;  Tertical  fins  without  broad 
edging  of  black;  dorsal  fin,  or  a  part  of  it,  distinctly  edged 
with  bright  yellow;  color  of  body  uniform  reddish  brown,  s 
clear  blue  streak  from  eye  to  angle  of  preorbital;  a  faint  dark 
mustache;  no  black  spots  anywhere;  whole  dorsal  with  a  bright 
yellow  edging;  anal  and  caudal  without  pale  edging;  caudal 
slightly  lunate;  maxillary  scaly;  dorsal  rays  XI,  14;  lower  jaw 
strongly  projecting  (as  in  Epmepkeln*  mtvottM,  with  which  this 
species    seems  to   agree  rery  closely  in  all  respects  except  the 

COlor).  FLA  VOLIM  BAITS,  1550. 

hh.  Caudal  peduncle  with  a  large  quadrate  saddle-like  black  blotch  abore 
(sometimes  wanting  in  E.  niteatw*,  especially  in  the  young). 

t.  Eye  not  surrounded  by  dark  points;  sides  brown,  marked  with  large 
blotches  of  steel  blue,  these  more  or  less  regularly  arranged 
and  not  distinct  on  the  breast;  no  dark  crow  bars;  lower  jaw 
strongly  projecting;  caudal  fin  subtruncate,  its  angles  rather 
acute;  pyloric  cteca  rather  numerous.  niykatus,  1551. 

ii.  Eye  surrounded  by  conspicuous  dark-brown  points;  body  with 
irregular  dark  cross  bars;  angle  of  preopercle  little  N.lient; 
third  dorsal  spine  highest,  2%  in  head;  scales  moderate,  about 
100;  caudal  rounded;  lower  jaw  little  projecting;  vertical  fin* 
in  life  broadly  edged  with  yellow.  stbiatus,  1552. 

gg.  Body  covered  with  small  dark  orange  or  brown  spots;  lower  jaw  not 
prominent;  interorbital  space  very  narrow,  not  half  diameter  of  eye. 
Vertical  fins  broadly  edged  with  blue  black,  their  bases  unspotted; 
body  without  pale  spots,  the  orange  spots  rather  small;  body  rather 
clender;  size  small.  maci'losus,  1553. 

■7.  Preopercle  without  salient  angle;  body,  head,  and  fins  dark  reddish  brown, 
profusely  covered  with  small  pearly-white  stellate  spots;  body  robust;  lower 
jaw  projecting;  caudal  subtruncate,  with  sharp  angles. 

DRUMMOND-IIAYI,  1554. 

aa.  Second  dorsal  spine  elevated,  not  lower  than  third  or  fourth;  caudal  fin  Innate;  preopcr- 
cular  angle  little  salient,  without  enlarged  teeth ;  iuterorbital  width  7l.,in  head; 
color  brown,  clouded  with  whitish;  lower  parts  flushed  with  orange  red;  small  dark 
spots  about  eye;  vertical  fins  broadly  edged  with  blue  black.  morio,  1655. 
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Subgenus  SCHISTORUS,  0111. 

1646.  EPINEPUELU8  MT8TACINU8*  (Poey). 

(Chebna  dc  lo  Alto.) 

Head  2f ;  depth  2§  ;  eye  large,  4j  in  head.  D.  XI,  15 ;  A.  Ill,  9 ;  scales 
18-120-50,  pores  75.  Body  oblong,  rather  deep,  somewhat  compressed, 
its  thickness  2}  in  its  depth.  Head  large,  rather  obtuse,  the  anterior 
profile  little  convex  and  not  steep.  Mouth  moderate,  the  broad  maxillary 
reaching  posterior  border  of  eye,  2±  in  head  ;  maxillary  naked  or  nearly 
so.  Teeth  rather  strong,  those  below  mostly  bi serial,  those  above  in  a 
narrow  band ;  canines  small,  shorter  than  the  depressible  teeth  of  the 
inner  series,  those  of  the  lower  jaw  scarcely  differentiated ;  lower  jaw 
little  projecting.  Posterior  nostril  larger  than  anterior,  nearly  round. 
Interorbital  space  slightly  convex,  6  in  head.  Preopercle  rather  sharply 
serrate,  the  posterior  limb  ^nearly  vertical,  not  emarginate,  the  angle 
nearly  a  right  angle,  its  serrations  considerably  enlarged,  coarse,  variable 
in  form,  some  of  the  lower  ones  usually  hooked  forward.  Lower  limb 
straight,  its  edge  otherwise  entire.  Skull  essentially  as  in  other  species 
of  Epinephelu$.  Opercle  with  3  distinct  spines,  larger  than  in  any  other 
of  our  species.  Gill  rakers  short  and  thick,  15  below  the  angle.  Scales 
mostly  ctenoid,  those  on  head  small ;  none  on  the  maxillary  and  few  on 
lower  jaw.  Lower  jaw  with  5  or  6  large  mucous  pores  on  each  side,  more 
distinot  than  in  our  other  species.  Dorsal  spines  rather  strong  and  high, 
the  first  nearly  half  the  second,  which  is  considerably  higher  than  the 
tenth;  third  spine  longest,  2|  in  head;  second,  fourth,  fifth,  and  sixth 
but  little  shorter ;  soft  dorsal  rather  high;  caudal  rounded,  its  longest 
ray  If  in  head ;  anal  rounded,  its  longest  ray  2£  in  head ;  second  anal 
spine  stronger  than  third,  which  is  of  the  same  length,  3?  in  head ;  pec- 
torals reaching  slightly  beyond  tips  of  ventrals,  If  in  head ;  ventrals 
rather  long.  Pyloric  cceca  many,  according  to  Poey.  Color  in  life,  dull 
olive  brown,  the  body  grayish  brown  crossed  by  8  bands  of  dark  olive 
brown,  the  one  on  caudal  peduncle  broader  than  the  others,  darkest  on 
back  of  tail ;  these  bands,  which  are  more  conspicuous  in  life  than  those 
of  other  species  of  this  genus,  become  faint  in  spirits;  a  dark  mus- 
tache along  edge  of  maxillary ;  three  dark  bands  across  cheek,  almost 
disappearing  in  spirits ;  dorsal  dull  olive,  the  bands  of  sides  extending 
on  the  scaly  parts ;  caudal  and  anal  dull  olive,  the  anal  dusky  in  spirits; 
ventrals  blackish;  pectorals  light  olive  brown;  mouth  bluish  within. 
West  Indies,  south  to  Brazil ;  not  rare.  It  inhabits  deeper  water  than 
most  species  of  Epinephelus.  Size  small ;  length  about  2  feet ;  the  speci- 
men here  described  from  Havana,  10  inohes  long,    {fivara^  mustache.) 

Serramu  mjttacinmt,  Poet,  Memoriae  i,  62,  1851,  pi.  10,  fig.  1,  Cuba;  GCnthk*,  Cat.,  i,  109, 

1860. 
fldUstoras  tayatocimu,  Poir,  Repertories  u,  164, 1868. 

i,  Jordan  A  Swain,  I.  c,  383, 1884;  Jordan  k  Euienmann,  /.  <\,  3ft),  1890. 


*  Tbla  species  is  referred  by  Dr.  Boulenger  to  the  aynonyiny  of  Epinephdu*  trjftrmfcuciahis 
(Thuoberg).  It  is  eridently  closely  allied  to  this  Japanese  form,  bat  we  hesitate  to  unite  them 
without  material  for  comparison. 
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Subgenus  EPINEPHELU8. 

1646.  EPINEPHELU8  ANAL0GU8,  GUI. 
(Cabrilla  Pinta.) 

Head  2jfto  3 ;  depth  3  to  3i ;  eye  rather  large,  5f  in  head.  D.  X,  17; 
A.  Ill,  8 ;  scales  14-110  to  120-40,  pores  70  to  73.  Body  oblong,  rather 
robust.  Head  moderately  acute,  the  anterior  profile  straight  from  tip  of 
snout  to  above  eye,  thence  moderately  convex ;  snout  short,  4f  in  head. 
Month  large, oblique,  the  maxillary  reaching  to  beyond  eye.  its  length  2£  in 
head.  Maxillary  naked.  Lower  jaw  strongly  projecting.  Canine  teeth 
short,  thoseof  lower  jaw  small.  Interorbital  space  gently  convex,  its  width 
7|  in  head.  Nostrils  round,  subequal.  Preopercle  well  serrate,  its  outline 
strongly  convex,  without  distinct  emargination.  Gill  rakers  moderate, 
about  as  long  as  gill  fringes,  17  or  18  below  angle  of  arch.  8calea  moder- 
ate, rather  strongly  ctenoid,  mostly  cycloid«bove.  Dorsal  spines  rather 
strong,  the  third  and  fourth  subequal,  34  in  head;  caudal  fin  slightly 
rounded,  1-?$  in  head ;  anal  high,  its  longest  ray  2f  in  head.  Second  anal 
stronger  than  third,  but  rather  shorter,  5  in  head ;  pectorals  reaching 
beyond  tips  of  ventrals,  1J  in  head ;  ventrals  shortish,  not  reaching  vent. 
Color  in  spirits:  Brown,  clouded  with  darker  and  with  faint  dusky  cross 
bars;  body  and  fins  everywhere  covered  with  roundish  dark-brown  spots 
larger  and  fewer  below,  smallest  and  most  numerous  on  the  fins,  and 
everywhere  very  distinct ;  soft  dorsal  with  3,  spinous  dorsal  with  about  2 
rows  of  dark  spots.  In  life,  orange  brown  on  an  olivaceous  ground,  as  in 
E.  adscensionis,  to  which  species,  as  the  name  indicates,  this  fish  is 
extremely  analogous.  No  distinct  dusky  edgings  to  fins ;  no  evident  dark 
blotches  along  base  of  dorsal.  Length  1  foot.  Pacific  Coast  of  tropical 
America ;  common  on  the  Pacific  Coast  of  Mexico.  Here  described  from 
No.  4944,  U.  8.  Nat.  Mus.,  from  Panama,  {analogic,  similar ;  its  form  and 
coloration  resembling  those  of  Epincphelm  adttcensioni*.) 

Epincphelna  (tiMloytu,  Gii.l,  Proc.  Ac.  Nat.  8ci.  Phila..  1863.  163,  Panama,  (Coll.  Dow).  Jobdak 

«fc  Swain,  f.  «\,  :*93,  1884;  Jordan  &  Eiqknmann,  I.  c.  364,  1890. 
8err<i>m*  courtadei,  Bo  court,  Add.  Sci.  Nat.  Paris,  222, 1868,  La  Union,  San  Salvador.    (Ooll. 

Bocuurt.) 

1647.  EPINEPHELIS  AD8CEN8IONIS  (Oibeck). 
(Rock  Hind  ;  Cabra  Mora.) 

Head  2* ;  depth  3;  eye  moderate,  6  in  head.  D.  XI,  17;  A.  HI,  7,  or  IH, 
8;  scales  12-90  to  110-40,  pores  55  or  60.  Body  comparatively  robnst, 
little  compressed,  the  greatest  thickness  2  in  depth.  Head  subconic, 
acute,  its  anterior  profile  straight  from  tip  of  snout  to  nape,  thenoe 
slightly  gibbous.  Mouth  rather  large,  the  maxillary  reaching  rather 
beyond  the  eye,  2\  in  head.  Lower  jaw  rather  strongly  projecting,  more 
prominent  than  in  any  other  of  our  species.  Teeth  in  rather  broad 
bands,  the  canines  short  and  stout,  those  of  the  lower  jaw  larger  than 
those  of  the  upper.  Interorbital  space  flattish,  not  very  narrow,  its 
width  6  in  head.  Nostrils  subequal,  roundish.  Preopercle  finely  ser- 
rate, its  outline  strongly  convex,  with  a  very  slight  emargination.    Gill 
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rakers  rather  short  and  thiok,  15  to  18  below  the  angle.  Soales  moder- 
ate, mostly  strongly  ctenoid.  Dorsal  spines  rather  strong,  the  third  and 
fourth  longest,  3£  in  head,  the  outline  of  the  fin  little  convex,  the  second 
spine  about  as  long  as  tenth;  caudal  fin  slightly  rounded,  2  in  head; 
longest  anal  ray  2\ ;  second  anal  spine  stronger  than  third,  the  length 
equal,  3$  in  head ;  pectorals  broad,  reaching  much  beyond  the  tips  of  the 
short  ventrals,  1£  in  head;  ventrals  not  reaching  vent.  Pyloric  coeca  12 
(Poey).  Color  in  life:  Olivaceous  gray,  with  darker  clouds;  a  number  of 
irregular  whitish  blotches,  roundish,  mostly  rather  larger  than  pupil, 
scattered  over  different  parts  of  the  body;  5  roundish,  blackish  blotches, 
ill-defined  along  sides  of  back,  the  4  under  the  dorsal  fin  extending  up  on 
the  fin,  these  disappearing  with  age ;  head  and  body  everywhere  covered 
with  round  orange-brown  spots  of  varying  sizes,  the  centers  more  orange, 
the  borders  rather  brown ;  the  spots  largest  on  breast,  smallest  on  lips 
and  upper  parts,  equally  distinct  everywhere.  Mouth  pale  within,  its 
roof  with  red  spots ;  dorsal  light  olive,  with  rather  sparse  spots,  colored 
like  those  of  the  body,  but  smaller ;  no  dark  edge  to  dorsal  or  anal ; 
numerous  whitish  spots  on  dorsal,  especially  on  soft  dorsal ;  caudal  pale 
olive,  with  some  paler  spots.  Anal  reddish,  marked  like  dorsal,  its  spots 
larger;  basal  half  of  pectoral  similar,  outer  part  plain  olive;  ventrals 
pale,  with  orange  spots;  the  orange-brown  spots  of  body  and  head 
become  brown  in  spirits.  Length  about  18  inches.  West  Indian  fauna ; 
Florida  Keys  to  Brazil,  Ascension  and  St.  Helena  islands;  common  in 
rocky  places;  widely  distributed  through  the  Western  Atlantic ;  recorded 
by  Boulenger  from  the  Cape  of  Good  Hope.  It  is  considered  a  finer  food- 
fish  than  any  of  the  others,  (adtcensionis,  from  Ascension  Island,  where 
the  species  was  first  taken.) 

Pfr+fteemga  or  Gat-ruck,  Mabcobays,  Hist  Brasil,  162,  1648,  Brazil  (doubtful). 

Area  tola  inacuti*,  Seba,  Thesaurus,  in,  tab.  27. 

Ttackkma  acboeanoBM,  Osbeck,  Iter  Chin.,  etc.,  1757,  and  in  English  edition,  96, 1771,  Ascension 

Island.    (Coll.  Osbeck.) 
Tracki**$  ptmctat as,  Boxvatbbbb,  Tableau  Encycl.  Method,  1788,  46;  after  Osbeck. 
frrca  deBio,  Walbauh,  Artedi  Piscium,  349, 1792;  after  Seba. 

.Peres  maculata,  Bloch,  Ichthyol.,  pi.  313, 1792,  Martinique  (on  a  figure  by  Plumier;  not  Holo- 
eemtnu  maculate*,  Bloch,  tafel  242,  an  East  Indian  species  of  Epinephtlns  =  Holoctutrv*  altxtfm- 
cms,  Lacepede). 
ZVocMnms  osbecc,  Lacxpbde,  Hilt.  Nat.  Poiss.,  u,  364, 1800;  after  Osbeck. 
Bpanu  atianticu*,  Lacepede,  I.  c,  iv,  168,  pi.  6,  fig.  i,  1803,  Martinique  (on  a  copy  of  a  drawing 

by  Plumibb). 
Bmimmt  irigricahw,  Cutter  k  Valenciennes,  Hist.  Nat.  Poiss.,  u,  375, 1828,  Martinique.   (Coll. 

PUe.) 
Dm row  pixmga,  Outier  A  Valenciennes,  Hist.  Nat.  Poiss.,  u,  383,  1828,  after  Marcorave; 
Post,  Bepertorio,  I,  203,  1866. 

oqwrsKt,  Jbvyvs,  Voy.  Beagle,  Fishes,  6,  1842,  Porto  Praya,  St.  Jago,  of  the  Cape 
Verde  Islands.    (Coll.  Darwin.) 

impttiginowt,  MCllbr  &  Troschxl,  Schomburgk'fl  Hist.  Barb.,  665,  1848,  Barbadoea; 
GChtheb,  Oat.,  1, 142,  1859. 

i  vorfat,  BOCOURT,  Ann.  Sci.  Nat  <5),  x,  1868,  222,  Gulf  coast  of  Mexico.     (Coll.  SalanI 
ABoucard.) 

>nmctatu*,  Bloch,  Ichthyol.,  vm,  pi.  241,  1790. 

Mfafew,  Petbrs,  Berliner  Monatsber.,  1865,  109  (identification  of  Perca  maculata, 

Bloob). 

V.  H.  A« 74 
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Epmtphelus  jnmefefau,  Port,  Xnumaratio,  16, 1876. 

EpinqpKdu*  ailamticw,  Jobdan  A  Gilbert,  Synopsis,  918.  973,  1883. 

EpmephAu*  cucensionti,  Jordan  &  Swain,  Proc.  U.  8.  Nat.  Mas.,  1884,  301. 

EpinepMu*  adaceniionU,  Jordan  &  Eiqsnmann,  /.  c,  364, 1890;  Boulbnger,  Cat.,  i,  828. 

Epuupkeht*  aipermu,  Jordan  6  Eigbnmann,  I.  c,  368. 


1648.  EPUTEPHELUS  GUAZA  (Linnwus). 
(Mbrou  ;  Mero  ;  Guasa.) 

Head  2} ;  depth  2f;  eye  5f  in  head.  D.  XI,  15;  A.  Ill,  8;  scale*  12  to 
17-100  to  120-42  to  55,  pores  55  to  60.  Body  rather  deep ;  profile  steep ; 
snout  short,  rather  pointed;  lower  jaw  little  projecting ;  canines  small; 
preopercle  without  salient  angle,  the  teeth  just  above  the  angle  large 
and  strong ;  lower  limb  of  preopercle  entire.  Scales  of  head  cycloid. 
Gill  rakers  very  short,  x-+- 15.  Interorbital  space  narrow,  not  as  wide  as 
eye;  maxillary  naked,  2|  in  head.  Third  dorsal  spine  highest,  2|  in 
head;  anal  high  and  rounded,  its  second  spine  5  in  head;  caadal 
rounded;  pectoral  1J  to  2  in  head;  ventral  short,  not  reaching  vent. 
Color  in  spirits:  Dark  brown,  with  rather  faint,  round,  whitish  spots 
which  are  irregular,  and  arranged  somewhat  in  vertical  rows,  and  most 
distinct  on  caudal  peduncle;  dorsal,  anal,  caudal,  and  pectorals  broadly 
edged  with  black.  Coasts  of  southern  Europe  and  western  Africa,  rang- 
ing north  to  England  and  westward  to  Cape  of  Good  Hope  and  Rio 
Janeiro,  and  to  Guiana;  reaching  a  length  of  3  feet,  and  weight 
of  about  25  pounds.  This  description  is  taken  from  No.  4506,  M.  C.  Z., 
15  inches  long,  collected  at  Rio  de  Janeiro  by  Professor  Agaseiz.  There  is 
not  much  doubt  that  Epinephelun  brachy somas,  Cope,  and  the  Brazilian 
specimens  referred  by  Cuvier  &  Valenciennes  to  Epinephelus  dichropteruA, 
belong  to  this  form,  for  which  the  earliest  American  specific  name  is 
mentzeli.  We  are,  however,  unable  to  see  any  difference  between  the 
Brazilian  form  and  the  common  "  Merou  "  of  the  Mediterranean.  (Guasa 
or  Guaza,  Spanish  name  of  the  large  fishes  called  Mfrou*  or  Garrupas.) 
(Eu.) 

Labru»g%aaa,  Linnjkus,  Syst.  Nat.,  Ed.  x,  1758,  286,  "  Habitat  in  Pelago. 

Perca  gigcrn,  BrCnnicii,  Ichthyol.  Massiliensis,  66,  No.  81,  17G8,  Marseilles. 

Holocmtrva  meroiij  Lacepede,  Hist.  Nat.  Poiss.,  iv,  377,  1803,  Marseilles;  after  BrCnnicii. 

Serranm  mentzeli,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  n,  291,  1828,  coast  of  Braxil; 

GC nther,  Cat.,  i,  140,  1869. 
Perca  roburta,  Couch,  Hag.  Nat.  Hist.,  1832,  v,  21,  fig.  7,  Polperro,  Cornwall. 
8erraiw$marginahu,  Lowe,  Proc.  ZoOl.  Soc.  Load.,  1833, 142,  Madeira.     (Coll.  R.  T.  Lowe.) 
Serranm  ftmbriattu,  Lowe,  Trans.  Cambr.  Phil.  Soc.,  1836,  195,  pi.  i,  Madeira.     (Coll.  R.  T. 

Lowe.) 
Berrcmus  ongns,  GOnthbr,  Cat.,  l,  142,  1859;  not  Epinephelu*  ongn*,  Bloch,  a  Japanese  fish. 
EpmepheUubrackjftomm,  Cope,  Trans.  Am.  Phil.  Soc.  Phi  la.,  1871,  466,  Rio  Janeiro. 
8erranu*  giga*,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  ii,  270,  pi.  xxxn,  1828;  GC nther, 

Cat.,  i,  132, 1859,  and  of  European  authors  generally. 
Oerna  gigas,  Doderlein,  Ri vista  del  Genere  Epinephclut  o  Cerna,  1882,  10,  tab.  1,  fig.  1  (detailed 

description  and  synonymy). 
Epin*pMu»  giga*,  Jordan  &  Swain,  Proc.  U.  S.  Nat.  Mus.,  1884,  388;  Jordan  &  Eioenmanr, 

I.  c,  369;  BouLENOEB,  Cat,  I,  232. 
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1649.  EPUHerRKLUS  LABklFORHIS  (Jenym). 

Head  2i;  depth  3.  D.  XI,  15;  A.  Ill,  8;  scale*  9-90  to  100-40,  pores 
55  to  57.  Body  oblong,  moderately  compressed,  the  back  somewhat  ele- 
vated. Head  rather  slender  and  sharp,  anteriorly  pointed,  the  profile 
nearly  straight  from  the  tip  of  the  lower  jaw  to  the  base  of  the  dorsal. 
Snoot  sharp,  3$  in  head.  Lower  jaw  strongly  projecting.  Month  mod- 
erate, the  maxillary  extending  to  slightly  beyond  eye,  its  length  2&  in 
head.  Maxillary  naked.  Canines  moderate,  about  equal  in  the  2  jaws. 
Nostrils  subequal,  roundish.  Eye  large,  5£  in  head.  Interorbital  space 
narrow,  convex,  its  width  9  in  head.  Preoperole  weakly  and  bluntly  ser- 
rate, its  angle  evenly  rounded,  without  evident  notch  or  salient  angle. 
Gill  rakers  rather  short,  about  16  on  lower  limb  of  arch.  Scales  moder- 
ate, ctenoid.  Dorsal  spines  strong,  the  fourth,  fifth,  and  sixth  longest,  3 
in  head.  8oft  dorsal  not  very  high.  Caudal  slightly  convex,  2J  in  head. 
Longest  anal  ray  2}  in  head.  Second  anal  spine  about  as  long  as  third, 
4^  in  head.  Pectorals  short,  reaching  little  past  tips  of  ventrals,  1}  in 
head.  Ventrals  not  quite  reaching  vent.  Color  in  spirits :  Dark  brown 
everywhere,  on  head,  body,  and  fins  much  clouded  with  roundish  pale 
blotches,  these  most  distinct  on  breast  and  lower  parts  of  head ;  a  con- 
spicuous black  blotch  on  back  of  caudal  peduncle ;  fins  rather  pale, 
darker  toward  their  edges,  with  narrow,  pale  margin,  spotted  like  the 
body,  the  spots  smaller  and  fainter.  In  life,  the  mouth  is  salmon  color 
within,  the  pectoral  salmon  yellow,  with  pale  edge ;  caudal  with  a  maroon 
band  above  and  below ;  dorsal  edged  with  blackish  red ;  spots  on  sides 
and  belly  nearly  white.  Length  2  feet.  Pacific  Coast  of  tropical  America ; 
Cape  Ban  Lucas  to  the  Galapagos  Islands,  abundant  in  rooky  places ;  here 
described  from  28213,  U.  S.  N.  M.,  from  Socorro  Island.  Specimens  seen 
from  Cape  San  Lucas,  Mazatlan,  Manzanillo,  Acapulco,  Panama ;  Socorro, 
Albemarle,  Charles,  and  Indefatigable  islands.    (Labrus ;  forma,  form.) 


labriformti,  Jbkyxs,  Zottl.  of  Beagle,  Fishes,  8,  pi.  3,  1840,  Galapagos  Islands,  (Coll. 
Charles  Darwin). 

MtKcauda,  OiLL,  Proc.   Ac.   Nat.  8ci.   Phila,,  1862,  260,  Cape  San  Lucas,  (Coll. 
Xantas) ;  Jobiun  A  Swain,  I.  c,  386. 
Efrmtpktlmt  ordmoftu,  Cope,  Trans.  Am.  Phil.  Soc,  1871,  466,  Panama. 

Jfranaisihw  Uxbrjformu,  Q ANTHER,  Cat.,  I,  152,  1859;  dark  blotch  ou  back  of  tail  not  noticed; 
Joedax  &  8WAIH,  L  c,  1884,  887;  Jordan  &  Eiqcmmanm,  I.  c,  356,  1890;  Boulekuee,  Cat., 
1,280. 

16M.  KPIHKPHELUS  PLATOUHBATU8,  Poey. 

(  Yellow-thin  ed  Grouper.) 

Head  2± ;  depth  2f .  D.  XI,  14 ;  A.  Ill,  9.  Lower  jaw  strongly  project- 
ing. Closely  related  to  Epinephelus  niveatus,  with  whieh  it  seems  to  agree 
in  all  respects  except  in  color.  Color  in  life:  Brownish  flesh  color, 
unspotted,  a  dear,  blue  streak  from  angle  of  eye  to  preopercle ;  no  spots 
or  blotches  anywhere,  and  do  black  on  caudal  peduncle ;  whole  dorsal 
with  a  narrow  edge  of  bright  yellow  ;  dorsal,  pectorals,  anal  and  caudal 
without  pale  edging;  ventrals  dusky;  a  very  faint  mustache  of  dark 
olive  along  the  maxillary.    Three  specimens  of  this  species  have  been 
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obtained  at  the  Snapper  Banks  off  Pensacola  by  Mr.  Silas  Stearns. 
These  differ  a  little  from  Poey's  account,  but  they  evidently  belong  to 
the  same  species  as  the  E,  flavolimbatus  of  Poey.  In  all  details  of  form, 
the  species  seems  to  agree  fully  with  E.  niveatus,  but  the  coloration  is 
quite  unlike  that  of  the  latter  species,  and  so  sharply  defined  that  we  are 
obliged  to  admit  it  as  a  distinct  species.  It  may,  nevertheless,  prove  to 
be  the  adult  of  Epinephelus  niveatus,  as  supposed  by  Dr.  Boulenger. 
West  Indies,  recorded  from  Havana  and  Pensacola,  in  rather  deep  water; 
not  common.  Our  specimens  from  the  Pensacola  Snapper  Banks. 
(flatus,  yellow ;  Umbu8,  edge. ) 

EpinephdH$  Jlavolimbatus,  Pokt,  Reportorio,  i,  183, 1867,  Cuba;  Poey,  8ynopsis,  286,  1868;  Jordai 

&  Eioenmann,  J.  c,  357, 1890. 
Epinepkel**  nfoeaftu,  Jordan  &  Evermann,  Proc.  U.  S.  Nat.  Mas.,  1886,  475. 

1551.  EPINEPHELUS  NIVEATUS  (Carter  &  Valenciennes). 

Head  2*;  depth  2^.  D.  XI  (rarely  X),  14  or  15;  A.  Ill,  9;  scales  18-115 
to  120-50,  pores  67  to  75.  Body  oblong,  compressed,  the  back  elevated; 
the  anterior  profile  somewhat  convex ;  the  snout  short,  rather  sharp,  its 
length  3f  in  head.  Mouth  large,  the  maxillary  extending  to  below  pos- 
terior margin  of  eye,  its  length  2  in  head.  Canines  rather  strong,  espe- 
cially in  upper  jaw.  Lower  jaw  considerably  projecting.  Eye  rather  large. 
Preopercle  with  its  angle  decidedly  salient,  armed  with  stronger  teeth, 
the  emargination  above  the  angle  slight.  Interorbital  space  flattish,  its 
width  7}  in  head.  Gill  rakers  moderate,  the  longest  as  long  as  gill  fringes, 
about  15  on  lower  limb  of  arch.  Scales  moderate.  Dorsal  spines  rather 
high,  the  fourth  about  2}  in  head ;  soft  dorsal  of  moderate  height ;  caudal 
truncate,  2  in  head  ;  anal  moderate,  its  second  anal  spine  about  as  long  as 
third,  2|  in  head ;  longest  soft  ray  2\.  Pectorals  not  reaching  to  the  tips 
of  the  long  ventrals,  l-i9ff  in  head.  Tentrals  nearly  reaching  vent,  about 
as  long  as  pectorals.  Color  of  young  specimen  in  alcohol:  Brown,  with 
round  whitish  spots  on  the  body,  rather  smaller  than  pupil,  regularly 
arranged  in  vertical  and  horizontal  series,  about  5  in  horizontal  and  4  in 
vertical  row  ;  these  rows  sometimes  show  irregularities ;  no  distinct  spots 
on  breast ;  a  very  large  black  blotch  on  upper  part  of  caudal  peduncle, 
much  larger  than  in  E.  labriforniis  and  extending  to  below  lateral  line; 
a  dark  mustache  above  edge  of  maxillary;  fins  nearly  plain,  probably 
yellowish  in  life,  the  dorsal  with  a  median  row  of  round  dusky  spots  on 
the  membranes.  (Description  from  young  specimen  6£  inches  long. )  West 
Indies  to  Brazil  (Rio  Grande  do  Sul);  not  very  common;  occasionally 
northward  in  the  Gulf  Stream  as  far  as  Newport,  Rhode  Island.  Some 
specimens  lack  the  saddle-like  blotch  on  the  tail,  but  in  all  the  pearly 
spots  on  the  side  are  persistent,     (niveatus,  snowy.) 

Scrranus  niveatu*,  Cuvier  &  Valenciennes,  Hist.  Nat.  Polss.,  n,  380,  1828,  Brazil;  GCnthkr, 

Cat.,  i,  130, 1869. 
Serranus  maryarififer,  GCnther,  Cat.,  I,  131,  1859,  South  America. 
Serranu*  cniaqHTBH*,  Poer,  Memoriae,  n,  139,  1860,  Havana. 
Hyporthoiliis  jtaricandn.  Gill,  Proc.  Ac.  Nat.  S<i.  Phila.,  1861, 98;  young  specimen,  taken  at  New 

port,  Rhode  Island.     (Cull.  Sam  no  1  Powell.) 
Epinephelus  uirtatu*,  Poey,  Synopsis,  280, 1868;  Jordan  k  Gilbert,  Synopsis,  541,  1883;  Jordan 

A  Swain,  I  c,  386, 1884;  Jordan  &  Eiqenmann,  I.  c,  357, 1890;  Boulkngeb,  Gat.,  i,  226. 
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1G52.  EPINBPHELCS  STBIATU8  (Bloch). 
(Nassau  Grouper  ;  Hamlet  ;  Chrrna  Cbiolla.) 

Head  2f ;  depth  2};  eye  rather  large,  5}  in  head  (young).  D.  XI,  17; 
A.  Ill,  8;  scales  13  to  18-110  to  125-45  to  55,  pores  55  to  65.  Body  rather 
deep,  not  strongly  compressed,  its  greatest  width  2$  in  depth.  Head 
somewhat  pointed;  the  anterior  profile  nearly  straight  to  the  front  of  the 
dorsal.  Month  moderate,  the  lower  jaw  little  projecting ;  the  maxillary 
reaching  posterior  border  of  eye,  2\  in  head.  Teeth  in  moderate  bands; 
2  moderate  canines  in  front  of  each  jaw,  the  lower  smallest.  Nostrils 
close  together,  the  posterior  a  little  the  larger,  ovate.  Interorbital  space 
narrow,  flattish,  or  somewhat  concave,  8}  in  head.  Angle  of  preopercle 
slightly  salient,  a  shallow  notoh  above  it ;  the  teeth  at  the  angle  some- 
what larger.  Gill  rakers  slender,  about  16  below  the  angle.  Scales  mod- 
erate, strongly  ctenoid.  Dorsal  spines  of  moderate  strength,  higher  than 
in  most  species,  the  second  much  higher  than  tenth,  the  third  highest,  2\ 
in  head ;  soft  dorsal  rather  high ;  caudal  rounded,  1$  in  head ;  soft  anal 
rounded,  the  largest  ray  2±  in  head ;  second  anal  spine  stronger  than  third 
and  about  as  long,  4  in  head;  pectorals  reaching  tips  of  ventrals,  1J  in 
head.  Ventrals  short,  barely  reaching  vent.  Color  in  life :  Rather  pale 
olivaceous  gray,  paler  below,  and  with  obscure  whitish  clouds  along  sides ; 
body  with  about  4  vertical  bars,  very  irregular  and  undulating,  of  an 
olive- brown  color,  darker  on  the  back,  and  all  extending  on  the  dorsal 
fin ;  a  square  blotch  of  jet  black  on  back  of  tail ;  a  band  of  dark  olive 
through  eye  and  on  snout,  meeting  its  fellow  on  shoulder  just  before 
dorsal;  another  on  median  line  of  snout,  forking  opposite  front  of 
eye,  the  2  bands  extending  backward  parallel  and  ceasing  abruptly  on* 
occiput  without  reaching  the  other  band ;  dark  shades  radiating  from  eye 
below;  a  ring  of  deep  brown  or  blackish  points  around  eye,  the  upper 
ones  on  eye ;  a  deep  orange-red  stripe  on  lower  edge  of  preorbital ;  mouth 
within  partly  orange ;  lower  parts  of  head  and  breast  tinged  with  orange 
and  with  coppery  cloudings ;  vertical  fins  colored  like  the  parts  of  the 
body  nearest  them ;  edge  of  both  dorsals  yellow  ;  caudal  and  anal  tipped 
with  orange  yellow ;  ventrals  blackish,  faintly  yellowish  at  tips ;  pectorals 
chiefly  light  orange,  dusky  at  base ;  bands  and  dark  markings  of  body 
becoming  fainter  in  old  examples  of  this  species,  and  almost  disappearing 
in  alcoholic  specimens.  West  Indies,  Key  West  to  Brazil ;  very  common ; 
a  well-marked  species  and  a  food-fish  of  importance.  Length  3  feet ;  those 
usually  found  in  the  markets  much  smaller,    (striatus,  striped.) 

Ctono,  Parra,  Dif.  Piesaa  Hift.  Mat,  1787,  50,  lam.  24,  Havana. 

Antkitu  aViatec,  Bloch,  Ichthyologia,  ix,  1(19,  pi.  324, 1792,  Martinique ;  on  a  figure  by  Plumirr. 

AntkiaM  chema,  Bloch  &  Schneider,  8yst.  Ichth.,  310, 1801,  Cuba;  after  Parra. 

Spanu chrfsometaitunu,  Lacrpkde,  Hist.  Nat.  Poin.,  iv,  160,1803,  Martinique;  on  a  copy  of 

Plumixr's  figure.    . 
Serrmm* IriatuM,  Cutier  &  Valenciennes,  Hist.  Nat.  Poise. ,  n,  288,  1828;  GrvniEK,  Cat,,  i,  1&'>9, 

110. 

Jordan  &  Eiqkmmann,  I.  c,  356,  1890;  Boulrnurr,  Cat.,  i,  235. 
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1668.  EPINEPHELU8  MACUL0&08  (Caviar  A  Valenciennes). 

(Cabrilla;  Red  Hihd.) 

Head  2i ;  depth  8fc ;  eye  large,  4fc  in  head,  rather  longer  than  snout.  D. 
XI,  16;  A.  Ill,  8;  scales  1&-10Q-X.  Body  rather  slender,  moderately  com- 
pressed, the  back  somewhat  elevated,  the  greatest  thickness  of  the  body 
2|  in  its  greatest  depth.  Head  rather  long  and  pointed,  its  anterior  pro- 
file regularly  and  rather  weakly  arched.  Mouth  not  very  large,  the  max- 
illary reaching  to  below  posterior  margin  of  eye,  its  length  2\  in  head ; 
lower  jaw  rather  weak,  its  tip  little  projecting ;  teeth  rather  strong,  in 
moderate  bands ;  both  jaws  with  two  moderate,  curved  canines,  those  in 
the  upper  jaw  largest.  Interorbital  space  very  narrow,  anteriorly  con- 
cave, its  width  11  in  head ;  nostrils  small,  round,  close  together,  the  pos- 
terior largest.  Preopercle  weakly  serrate,  with  a  salient  angle,  whioh  is 
armed  with  stronger  teeth ;  a  shallow  emargination  above  the  angle.  Gill 
rakers  slender,  longer  than  gill  fringes,  15  to  17  developed  below.  Scales 
of  moderate  size,  rather  strongly  ctenoid.  Dorsal  spines  rather  slender 
but  pungent,  the  second  spine  considerably  higher  than  the  tenth,  the 
third  and  fourth  longest,  2\  in  head ;  soft  rays  lower  than  the  highest 
spines ;  caudal  fin  rounded,  its  length  2  in  head  ;  anal  rather  high,  pos- 
teriorly rounded,  its  longest  soft  rays  2\  in  head ;  second  anal  spine  some- 
what stronger  than  third  and  rather  longer,  3  in  head ;  pectorals  rather 
narrow,  reaching  past  tips  of  ventrals,  If  in  head;  ventrals  short,  not 
reaching  vent.  Color  in  life :  Light  yellowish  olive  above,  whitish  below ; 
three  broad,  oblique,  obscure  bands  of  olive  running  upward  and  back- 
ward on  sides ;  spots  on  body  vivid  scarlet  red,  those  above  a  little  darker, 
.the  edges  of  the  scales  being  brown ;  inside  of  mouth  mostly  pale,  partly 
scarlet;  belly  spotted  ;  dorsal  olive  yellow,  somewhat  clouded,  a  few  red 
spots  on  spinous  dorsal ;  soft  dorsal  broadly  edged  with  black ,  caudal 
yellowish,  the  posterior  half  black,  its  edge  white ;  anal  like  soft  dorsal; 
pectorals  light  yellow,  with  rows  of  small  scarlet  spots ;  ventrals  red, 
blackish  at  tips ;  branch iostegal  membrane  spotted  like  body.  The  olive 
bands  on  sides  disappear  in  spirits,  and  the  red  spots  above  become  brown, 
those  below  gray.  West  Indies ;  Carolina  to  Brazil.  This  is  one  of  the 
smaller  species  of  the  genus,  rarely  exceeding  18  inches  in  length  ;  very 
abundant  in  the  Havana  market,  West  Indies ;  occasionally  north  to 
Charleston,  the  Florida  Keys,  and  the  Bermudas;  south  to  Brazil;  here 
described  from  Havana  specimens,     (maculosus,  spotted.) 

Cugnpuguaat  Braid,  the  Hind,  Catesby,  Nat  Hist  Carolina,  etc,  pi.  14,  1743,  Bahamas;  not 

of  Maroqrayr. 
CabriUa,  Pa  bra,  Dif.  Piezas,  Hist.  Nat.  Coba,  1787,  Havana. 
Lutjanu*  lunulatns,  Block  St  Schnrider,  8yst.  Ichthyol.,  329,  1801;  alter  Oabrilla  of  Parra;  not 

Lutjantu  lunulatu*  (Mango  Park). 
Serratnu  apua*  Cuvirr  A  Valencirnnrs,  Hist.  Nat.  Poiss.,  n,  287,  1828;  not  Bodiamu*  apua, 

Bloch;  GPnthkr,  Cat.,i,  140,  1859. 

*  Wo  reject  the  name  apua  formerly  used  by  us  for  this  species,  the  original  Boduamt  tqma  of 
Bloch  being  in  our  opinion  t»ased  on  the  red  rariety  of  Mfderoperca  venenott.  The  name  gnttatmi, 
Linnaeus,  is  based  chiefly  on  the  Cvgnpnguacu  of  Marcgrave,  with  which  Oateaby  bad  errone- 
ously identified  his  "  Hind,"  which  is  the  present  species.  The  oldest  tenable  name  of  this  fish, 
so  far  as  we  can  tee,  is  Epiaepkehu  maadomu. 
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Strnmiu  maculotu*,  Cuvikb  St  Valrncirnnrs,  I.  c,  II,  382,  1828.     (Type,  No.  7360,  Mas.  Paris. 

Examined  by  Dr.  Boulenger. ) 
Stmmu*  catH*y  CuviKR  St  Valrncirnnrs,  J.  c,  ii,  373, 1828,  Martinique, 
fifmnuu  Oram,  Cuvirr  St  Valrncirnnrs,  /.  c,  n,  377,  1828,  Havana;  erroneously  identified 

with  Bonaci  arard  of  Parka. 
f  Bemmu*  angutttfront,*  Strtndachnrr,  Yerh.  Gee.  Wien,  xit,  1864,  230,  pi.  vn,  fig.  213,  Cuba. 
Epinephebu  cubamu,  Poiy,  Bepertorio,  I,  202,  1867,  Cuba. 
Serramu  tUutthtmderi,  Vaillant,  Mies.  Sci.  Mcx.,  Poise.,  69, 1877;  based  on  Smranus  mactdomu, 

Cuvirr  St  Valrncirnnrs,  the  name  regarded  as  preoccupied  by  8erramu  maculahu,  which  is 

Smrramu  JimeJaiiu,  Cuvirr  St  Valrncirnnrs,  /.  c,  n,  379, 1828;  after  Parea. 

£pinep)ubi$  Iwmiahu,  Posy,  Synopsis,  286,  1868. 

tyimepkelm  g*ttatu$f  Jordan  St  Gilbert,  Synopsis,  919,  973, 1883;  wrongly  identified  with  Perea 

ewttoto,  LiNNJEL'8. 
Epmtphelu*  apua,  Jordan  St  Swain,  Proc.  U.  S.  Nat  Mas.,  1884,  389. 
DermatoUpi*  cmguatifron*,  Jordan  St  Eioknmann.  I.  c,  376,  1890. 
Epimephchu  oaau,  Jordan  St  Biqrxmann,  I.  c,  356, 1893;  Boulrngrr,  Cat,  i,  210. 


1664.  EPINEPHELU8  DBUHHOND-HATL,  Goode  St  Bean. 
(8pecxled  Hind;  John  Paw.) 

Head2f ;  depth  2|;  eye  6  to  8  in  head.  D.  XI,  16;  A.  Ill,  9;  soales 
32-125-57.  Body  robust ;  lower  jaw  strongly  projecting ;  preoperole  evenly 
serrate,  without  salient  angle;  candal  truncate  or  slightly  emarginate,  the 
angles  acnte.  Dark  umber  brown,  densely  covered  with  small  pearly 
white  spots,  those  below  smaller  and  nearly  round,  all  arranged  in  some- 
what irregular  series ;  fins  not  dark-edged,  all  covered  with  similar  spots, 
those  of  the  paired  fins  chiefly  on  the  inner  surface ;  lower  side  of  head 
flushed  with  red  and  unspotted ;  caudal  fin  more  densely  spotted  than 
body,  the  terminal  spots  of  a  fine  lavender;  pectoral  with  a  subterminal 
band  of  orange.  Reaches  a  weight  of  30  pounds.  Gulf  of  Mexico,  north 
to  the  Bermudas,  once  recorded  from  Charleston;  common  on  the  Snapper 
Banks  off  Pensacola,  where  it  is  a  valued  food-fish;  the  most  beautiful  in 
color  of  all  the  groupers.  (Named  for  "Col.  H.  M.  Drummond-Hay,  C.  M. 
Z.  S.,  of  Leggieden,  Perth,  Scotland,  formerly  of  the  British  array,  by 
whom  the  species  was  first  discovered  at  the  Bermudas  in  1854.") 

Bpmepkebu  dnmmond-hayi,  Qoode  St  Bran,  Proc.  U.  S.  Nat  Mas.,  1878,  173,  174,  Pensacola, 
(Coll.  Silas  Stearns);  Bermuda;  (Coll.  Lieut  Drummond-Hay);  Jordan  A  Gilbert,  Synop- 
sis, 640,1883;  Jordan  St  Swain,  I  c,  388;  Jordan  St  Eiornmann,  Proc.  U.  S.  Nat  Mas., 
1887,  289;  Jordan  St  Eiornmann,  I.  c,  366, 1890;  Boulrnorr,  Cat,  I,  224. 


•  EprntphduM  anguttifrom  (Steindachner):  Head  3;  depth  4.  I).  XI,  17;  A.  III.  8.  Body  very 
strongly  compressed;  scales  very  small,  ctenoid;  interorbital  space  not  half  diameter  of  eye, 
which  is  i%  in  bead,  1%  in  snout;  maxillary  reaching  middle  of  eye;  angle  of  preoperole  salient, 
with  6  to  7  strong  teeth,  the  two  lowermost  being  turned  forward;  lower  limb  of  preoperole 
entire;  third  dorsal  spine  highest,  twice  diametor  of  eye;  anal  spines  graduated;  pectoral  as 
long  as  from  snout  to  edge  of  preoperole,  a  little  longer  than  caudal,  much  longer  than  ventral; 
caudal  triangular:  dorsal  and  anal  rounded.  Color  brown,  the  scales  edged  with  darker;  fins 
brownish,  blackish  toward  tips  of  first  dorsal.  Cuba;  not  seen  by  us;  referred  by  Dr.  Boulenger 
to  the  syuonymy  of  Epinephelu*  nmculomu,  a  species  to  which  it  is  evidently  related.  The  very 
narrow  interorbital  area  is  the  chief  basis  of  this  identification  as  the  color  markiugs  of 
BpimephehiM  maenUmt$  are  not  indicated  in  the  account  of  angwstifron*.  We  know  nothing  of 
thta  species  except  what  is  contained  in  the  original  description,  (aapurfiu,  narrow; /row*, 
forehead.) 
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1565.  KPINKPHKLU8  HOBIO  (Ourier  k  Valenciennes). 
(Rkd  Grouper;  Chkrna  Americana;  Cessna  dk  Yivbbo;  Neork.) 

Head  2\ j  depth  2£;  eye  large,  5  in  head  (young).  D.  XI,  16-17;  A. 
Ill,  9,  rarely  III,  8;  scales  18  or  20-130  to  140-60,  pores  60  to  65.  Body 
comparatively  deep  and  compressed,  highest  under  front  of  spinous  dor- 
sal, its  greatest  width  2i  in  greatest  depth.  Head  large,  moderately 
pointed,  the  anterior  profile  rather  steep  and  nearly  straight.  Mouth 
rather  large,  the  maxillary  reaching  slightly  beyond  eye,  its  length  2&  in 
head.  Lower  jaw  not  strongly  projecting.  Teeth  moderate,  in  rather 
narrow  bands;  2  moderate  canines  in  the  front  of  each  jaw,  the  lower 
smaller.  Interorbital  space  narrow,  its  width  7|  in  head,  the  outline  of 
the  bone  (under  the  flesh)  transversely  concave.  Nostrils  small,  round, 
snbequal.  Preoperole  moderately  serrate,  its  angle  slightly  salient;  teeth 
at  the  angle  a  little  enlarged.  Gill  rakers  rather  slender,  about  15  below 
the  angle.  Scales  small,  mostly  ctenoid.  Dorsal  spines  high,  slender  but 
pungent,  the  first  less  than  half  the  second,  which  is  highest,  2i  in  head; 
the  outline  of  the  fin  thence  almost  straight  to  the  tenth  spine,  which  is 
If  in  the  second ;  soft  dorsal  not  elevated ;  caudal  fin  lunate,  the  outer 
rays  a  little  produced,  If  in  the  head;  caudal  peduncle  comparatively 
slender;  soft  part  of  anal  rounded,  its  longest  ray  2f  in  head;  second 
anal  spine  somewhat  stronger  but  not  longer  than  third,  4J  in  head. 
Pectorals  reaching  slightly  beyond  tips  of  ventrals,  1£  in  head;  ventrals 
short,  not  reaching  vent.  Pyloric  coeca  25  (according  to  Poey).  Color  in 
life:  Olive  gray  or  olive  brown,  clouded  with  paler  olive,  with  no  clear  red 
shades  except  on  jaws  and  lower  part  of  sides  of  head  and  breast,  these 
regions  being  usually  a  salmon  color;  besides  these,  very  irregular 
rounded  blotches  of  grayish  white  over  the  body;  preorbital,  suborbital 
region,  and  snout  with  numerous  round  points  of  dark  orange  brown, 
most  numerous  on  preorbital,  these  points  brown  in  spirits;  inside  of 
mouth  posteriorly  bright  orange;  iris  gilt;  vertical  fins  colored  like  the 
body,  the  shades  from  the  body  extending  on  them;  soft  dorsal,  anal, and 
caudal  with  a  broad  ridge  of  blue  black,  with  a  narrow  whitish  edge; 
spinous  dorsal  narrowly  edged  with  blackish;  ventrals  slightly  dusky; 
pectorals  light  olive.  With  age  this  species  becomes  more  and  more  of  a 
flesh  red,  especially  below  and  on  mouth;  the  pale  spots  and  blotches 
are  less  distinct  in  old  examples.  Length  1  to  3  feet.  Atlantic  Coast  of 
America,  from  Virginia  to  Rio  Janeiro ;  the  most  abundant  of  the  genus  on 
our  coasts;  ranging  farther  northward  than  any  other;  a  food-fish  of 
importance;  handsome  in  coloration,  (morio,  Moor,  translation  of  the 
name  nhjrc  used  at  San  Domingo.) 

Sen-ami*  morio,   CrviER  it  Valenciennes,  Hist.  Nat.  Poise.,  n,  285,  1828,  New  York  and  San 

Domingo;  GCnthkr,  Cat.,  i,  142,1859;  Poey,  Enumeratio,  16. 
Servant*  erf/throgatter,  De  Kay,  New  York  Fauna:  Fishes,  21,   pi.  19,1842,  Florida;  GfSTHU, 

Cat.,  i,  133,  1859. 
Srrratiufi  remotiu,  Poey,  Memoriae,  n,  140,  1860,  Havana. 
Epinej)htlug  morio,  Jordan  A  Gilbert,  Synopsis,  510,  1883;  Jordan  A  Swain,  Proc.  V.  &  Nat. 

Mus.,  1884,  381. 
Epinephclus  morio,  Jordan  <fc  Eioknmann,  1.  c,  361,  1890;  Boulenokr,  Cat.,  i,  237. 
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501.  GARRUPA,  Jordan. 
(Black  Groupers.) 

Jobdan,  Ball.  U.  8.  Fish  Comm.,  vtii,  1888  (1890),  353,  (uigrit*$). 

This  genus  contains  very  large  groupers,  closely  allied  to  Epinephtlus, 
bnt  with  the  skull  different  in  form  so  far  as  its  npper  surface  is  con- 
cerned. In  Garrupa*  the  sknll  is  very  broad  and  flat,  the  interorbital 
area  is  little  concave,  and  the  median  ridge  is  scarcely  evident;  the 
occipital  crest  disappears  before  reaching  the  interorbital  region ;  the 
outline  of  the  sknll  above  is  everywhere  more  or  less  flattened ;  the  top 
of  the  temporal  crest  points  ontward;  the  stay  of  the  occipital  crest 
meets  the  orest  at  right  angles  and  does  not  form  a  groove  between  itself 
and  the  latter.  A  single  species  known,  of  very  great  size,  its  dorsal 
spines  indifferently  10  or  11.  Atlantio  Ocean.  {Garrupa,  the  Portuguese 
name  of  the  large  species  of  Epinephelus,  transferred  also  to  species  of 
Sebastodes,  and  corrupted  by  the  Americans  into  Grouper  or  Groper.) 

1556.  GA&BUPA  NIGRITA  (Holbrook). 
(Black  Jbwtish  ;  Black  Gboupkr  ;  Mebo  db  lo  Alto.) 

Head  2i;  depth  2} ;  eye  very  small,  6  to  8  in  head.  D.  XI,  14  (nigrita), 
or  X,  14  (menu) ;  A.  Ill,  9 ;  scales  90  to  110.  Body  very  robust ;  teeth  in 
broad  bands;  canines  strong,  but  growing  smaller  with  age.  Interor- 
bital width  4}  in  head;  lower  jaw  projecting;  maxillary  scaly,  about  2  in 
head,  extending  beyond  eye ;  preopercle  rounded,  without  salient  angle, 
the  young  with  enlarged  teeth  at  the  angle.  Gill  rakers  short  and  thick, 
x  4- 12  to  14,  the  longest  not  twice  as  long  as  broad.  Dorsal  fin  notched ; 
second  dorsal  spine  longest,  its  length  2  to  3  times  in  head,  and  half 
longer  than  third  spine ;  caudal  fin  rounded ;  second  anal  spine  shorter 
than  third,  6  in  head.  Scales  ciliated,  those  of  lateral  line  of  the  ordi- 
nary type.  Color  plain  chocolate  brown,  varying  to  blackish  gray,  with- 
out markings,  or  with  faint  pale  blotches,  the  lower  parts  scarcely  paler, 
the  distal  part  of  the  vertical  fins  darker ;  a  dark  streak  along  edge  of 
maxillary.  South  Atlantio  and  Gulf  coast  of  the  United  States  (Charles- 
ton to  Pensaoola)  south  to  Cuba  and  Brazil,  once  straying  to  Sicily, 
rather  common  off  the  coast  of  Florida.  This  species  reaches  a  weight 
of  probably  500  pounds,  about  the  same  size  as  the  largest  known  exam- 
ples of  Promicrqps  guttatus  and  Stereolepis  gigas;  but  one  specimen  of  less 
than  100  pounds  weight  examined  by  naturalists.  None  of  the  European 
Serranida  reaches  so  large  a  size,  the  extreme  weight  of  Epinephrine  guaza 
being,  according  to  Doderlein,  about  50  kilograms ;  that  of  E.  caninus,  90 
kilograms,    (nigritus,  blackened.)    (Eu.) 

nigrltm*,  Ho  lb  book,  Ichth.  S.  Carolina,  Ed.  1,  173,  pi.  xxv,  fig.  11, 1856,  Charleston  ; 
OOnthkb,  Gat,  i,  134,  1859. 


•  In  Epmepkthu  mono  the  sknll  1b  narrow  and  the  upper  surface  rugose,  the  interorbital  area 
Is  deeply  concave,  and  the  median  crest,  though  low,  is  quite  prominent;  the  occipital  crest  is 
•harp,  and  drawn  out  so  that  it  gradually  merges  into  the  interorbital  ridge;  the  outline  of  the 
skull  immediately  behind  the  orbit  is  convex;  the  tip  of  the  temporal  greet  points  iuward  to  the 
occipital  crett;  the  stay  of  the  occipital  crest  forms  a  groove  between  it  and  the  posterior  part  of 
the  crest. 
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Omtroprittia  menu,*  Poet,  Synopsis  Ptedom  Oubensftnn,  288, 1868,  Cuba;  specimen  with  10  dorsal 

spines. 
Oerna  $icana,  Dodeelein,  Bi  vista  deile  Specie  del  Qenere  Eptiuphehu  o  Oerna,  1882, 81,  Palermo; 

specimen  with  10  dorsal  spines. 
Epinephelu*  nigribiu,  Joed an  St  Gilbert,  8ynopsis,  640,  1883;  Jordan  St  Swajw,  I  «.,  1884*  380* 

Jordan,  Proc.  U.  8.  Nat.  Mas.,  1886, 208;  Jordan  St  Sioshmajcn,  /.  c,  361, 1890;  BouiJtxoss, 

Oat.,  i,  238. 
Epinepkebu  menu,  Jobdah  St  Exoenmaxn,  I  c,  362, 1890. 


502.  PROM1CROPS  (Gill)  Poey. 

(GUA8A8.) 

Promicrop$  (Gill  MS.)  Port,  Synopsis  Piscium  Onbensiom,  287,  1868;  Ann.  N.  T.  Lye  Nat 

Hist.,  x,  1871, 42,  (guam). 
Itaiara,  Vaillant  St  Booourt,  Hission  Scientifique  an  Mexiqae,  1876,  90,  (tbuara). 

Cranium  short,  extremely  broad  and  depressed  between  the  eyes,  the 
anterior  profile  of  the  head  more  or  less  concave.  Dorsal  spines  all  low. 
Scales  of  the  lateral  line  each  with  4  to  6  radiating  ridges.  This  genus  is 
fairly  well  distinguished  by  the  peculiarities  of  its  cranium.  One  species 
is  certainly  known,  a  tropical  fish  of  very  large  size,  like  the  species  of 
Siereolepis  and  Garrupa.  Dr.  Boulenger  does  not  separate  either  Prom- 
crop*  or  Garrupa  from  Epinephelus.  The  relationship  of  each  to  Epine- 
phelus  is  certainly  very  close.  (np6t  before ;  /riffpdV,  small;  &V>  eye;  in 
allusion  to  the  shortness  of  the  anterior  part  of  the  cranium.) 

1657.  PBOMICBOPS  GUTTATUS  (Linnaeus). 
(Guasa;  Spotted  Jswtish  ;  Mero.) 

Head  2$  to  3 ;  depth  3^ ;  eye  very  small,  7  in  head  (in  young),  about  12 
in  adult.  D.  XI,  16;  A.  111,8;  scales  16-95  to  135-40,  pores  60  to  70. 
Body  more  robust  than  in  any  species  of  Epinephehis,  its  greatest  breadth 
If  in  the  depth.    Head  very  large,  unusually  broad,  anteriorly  obtuse, 

♦The  following  description  of  the  nominal  species,  Garrupa  menu  (Poey;,  characterised  by  the 
possession  of  10  dorsal  spines  and  by  a  more  strongly  armed  preopercle,  is  taken  from  i  specimen 
from  Bio  Janeiro,  (No.  9737,  Mus.  Com  p.  Zool.;  Coll.  L.  Agassis) :  Head  21  in  length  of  body  : 
depth  2g.    D.  X,  14 ;  A.  Ill,  9.   Scales  86  (aeries).    Second  dorsal  spine  2|  in  head ;  second  anal 
spine  6.    Pectoral  If;  maxillary  2;  eye  7;  snout  3%;  interorbital  area  4%;  soft  dorsal  rays 
2%  in  head.    Body  very  deep  and  short,  deeper  and  more  compressed  than  in  Epinepheiu*.    Head 
large  and  blunt,  the  anterior  profile  regularly  convex  ;  interorbital  area  broad,  as  in  Garrupa 
nigrita,  rather  convex  ;  eye  small ;  month  very  large,  the  lower  jaw  projecting ;  supplementary 
maxillary  small.    Three  or  four  very  small  canines  in  front  of  each  jaw ;  no  lateral  canines. 
Nostrils  round,  near  together,  the  posterior  largest.    Preopercle  without  sallentangle,  bnt  rather 
coarsely  serrate ;  two  or  three  very  coarse,  irregular  teeth  just  below  angle,  these  turned  down- 
ward much  as  in  Epinephdus  myniaciuus.    Opercular  spine  moderate.    Gill  rakers  very  short  and 
thick,  x  +  12,  the  longest  not  twice  as  high  as  broad  and  all  very  coarsely  toothed ;  preorbital 
moderate,  nearly  as  broad  as  the  Bmall  eye.    Scales  moderate,  not  very  rough  :  dorsal  fin  rather 
deeply  notched,  the  second  spine  highest,  nearly  three  times  the  height  of  the  first,  but  little 
higher  than  the  third ;  soft  dorsal  high;  caudal  rounded;  anal  fin  high,  rounded,  the  spines 
moderate,  graduated ;   pectorals  short.    Color,  in  spirits,  plain  dark  brown ;  fins  all  darker ;  a 
dark  mustache  along  the  edge  of  the  maxillary.     In  a  young  specimen  from  Bio  Grande  do  8ul 
the  caudal  fin  is  abruptly  paler.    West  Indies,  recorded  from  off  Cuba,  Sicily,  and  Brazil. 
(Meru»,  from  mtrou,  the  French  name  of  Epinephelu*  guam,  derived  from  Latin  tHorrhua,  codfish.) 
Garrupa  menu  is  probably  identical  with  Garrupa  nigrita.    The  five  known  specimens  of  Garrupa 
merut  (from  Havana,  Palermo,  Bio  Janeiro,  Bio  Grande  do  Sul)  differ  from  Garrupa  nigrita  in 
having  10  dorsal  spines  instead  of  11,  no  other  distinction  being  evident.    Often  specimens  of 
Garrupa  marila  from  Penaacola,  Florida,  examined  by  us,  one  nas  10  spines,  tile  others  11. 
Probably  all  belong  to  one  species,  for  which  the  oldest  name  is  nigrita. 
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its  profile  depressed  or  slightly  concave  above  the  eye,  convex  at  the  nape. 
Snout  very  short,  4f  in  head ;  lower  jaw  projecting.  Maxillary  scaly. 
Month  large,  the  maxillary,  even  in  the  young,  reaching  mnch  beyond  the 
eye,  2  in  head,  its  tip  in  the  adalt  as  wide  as  eye.  Teeth  in  broad  bands, 
those  of  the  outer  series  somewhat  enlarged,  the  canines  very  small, 
scarcely  differentiated,  but  present.  Interorbital  area  flattish,  very 
broad,  its  width  5  in  head.  Nostrils  sabeqnal,  roundish,  close  to  the  eye. 
Preopercle  convex,  with  a  slight  emargination,  the  angle  a  little  promi- 
nent, with  somewhat  larger  teeth.  Opercular  flap  obtusely  pointed,  its 
upper  edge  curved.  Opercular  spines  small  and  blunt.  Gill  rakers  short 
and  thick,  few  (about  12)  in  number.  Scales  comparatively  large,  mostly 
ctenoid.  Scales  of  the  lateral  line  each  with  4  to  6  conspicuous  radiating 
ridges  separated  by  furrows.  Dorsal  spines  low  and  strong,  the  third, 
fourth,  and  fifth  subequal,  4  in  head,  the  outline  of  the  fin  scarcely  con- 
vex ;  second  spine  lower  than  tenth ;  caudal  fin  rounded,  its  outer  rays 
very  much  shortened,  little  more  than  half  the  length  of  the  middle  rays, 
which  are  \\  in  head.  Anal  rounded,  its  longest  rays  2}  in  head ;  second 
anal  spine  rather  shorter  than  third  and  a  little  stronger,  4}  in  head ;  pec- 
toral reaching  a  little  beyond  tips  of  ventrals,  If  in  head ;  ventrals  2,  not 
reaching  vent.  Pyloric  cceca  excessively  numerous  and  finely  divided. 
Color  of  adult  nearly  uniform  dull  olive  brown,  the  spots  and  bands  faint 
or  obsolete.  Young  specimens  in  life  pale  olive  green,  slightly  yellowish 
on  breast  and  lower  jaw,  the  body  with  5  cross  bars  of  dark  olive  green, 
with  irregular  but  rather  sharply  defined  edges,  and  extending  on  the 
dorsal  and  anal  fin ;  2  under  spinous  dorsal,  2  between  soft  dorsal  and 
anal,  1  on  caudal  peduncle;  these  bars  partially  or  wholly  disappear  in 
spirits ;  a  dark  blotch  at  nape ;  two  shades  down  and  backward  from  eye ; 
a  bar  at  base  of  caudal ;  round  blackish  spots  smaller  than  pupil,  of  differ- 
ent sizes,  scattered  over  the  whole  of  head  and  nuchal  region  ;  a  few  along 
back ;  these  smallest  on  upper  part  of  head,  largest  on  back  and  lower 
parts  of  sides  of  head ;  breast  and  belly  plain  ;  dorsal  fin  olive,  with  dark 
clouds  like  the  body,  a  few  spots  on  spines  and  tips  of  soft  rays ;  caudal 
much  clouded  with  dark,  which  form  series  of  spots  on  the  hinder  parts, 
these  spots  smallest  and  best  defined  posteriorly.  Anal  similar  to  caudal ; 
pectorals  light  olive,  profusely  covered  with  large  dark  spots ;  ventrals 
similar  to  pectorals,  with  fewer  spots.  Tips  of  pectorals  and  caudal 
slightly  reddish.  In  spirits  the  dark  bands  and  blotches  of  body  are  more 
or  less  faded.  Length  2  to  6  feet.  Both  coasts  of  tropical  America  north 
to  Florida  and  Gulf  of  California,  south  to  Brazil ;  not  uncommon  about 
rocks;  here  described  chiefly  from  a  young  specimen,  16  inches  long,  from 
Key  West;  specimens  examined  by  us  from  Punta  Arena,  Mazatlan,  Pan- 
ama, Key  West,  Havana,  Rio  de  Janeiro,  Bahia,  Pernambuco,  and  Can- 
narivieras.  Dr.  Boulenger  records  a  specimen  5  feet  7  inches  long  from 
Clarence  River,  New  S^uth  Wales.  We  are  not  able  to  separate  the  Pacific 
Coast  form,  Promicrops  quinqne/asciatus,  from  the  Atlantic  guttatus.  (guA- 
tat  us  f  spotted.) 

Ougupnguacu,  Makcobavk,  Hint.  Brazil,  1GU,  1648,  Brazil. 
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Perca  guttata,  Linm-sus,  Syst.  Nat.,  Ed.  x,  1768,  292,  Brazil;  after  Maboqbayb,  Willuohbt, 
Sloane,  Catesby,  etc.;  the  account  of  color  taken  from  Catesby's  figure  of  the  Bed  Hind 
(Epinephelua  eatus);  the  various  authors  quoted  each  supposing  his  specimens  to  be  identical 
with  that  of  Marcgrave. 

Berroawt  iiaiara,  Lichtknstein,*  Acta  Berolinens.  for  1821,  378, 1822,  Brazil;  Cuyibb  &  Valkx- 
CIEXXSS,  Hist.  Nat.  Poias.,  n,  376, 1828;  not  Raiara,  Mabcobatk. 

Serratm*  galeu*,  MClleb  and  Tboschxl,  in  Schomburgk's  Seise  in  Brit  Guiana,  621,  1842, 
Guiana;  OPxtker,  Cat.,  i,  130,  1859. 

Serranus  gua*a,  Poey,  Memorias  Cuba,  ii,  141,  354,  tab.  13,  fig.  8,  1860,  Cuba. 

Serranut  quimjuefasciahu,  Bocovbt,  Ann.  Sci.  Nat.,  1868,  223,  Nagualate,  Pacific  Coast  of 
Guatemala. 

Epvnephdut  qui»quffajtcintu$,  Jordan  &  Gilbert,  Bull.  U.  8.  Fish  Comm.,  1882,  106,  110, 112. 

Promicropi  gucun,  Jordan  A  Gilbert,  Synopsis,  542,  1883. 

Epinephdus  galea*,  Jordan,  Proc.  Ac.  Nat.  Sci.  Phila.,  1883,  285. 

Epincphelus  Uaiara,  Jordan,  Proc.  U.  S.  Nat  Mas.,  1884, 124;  Boulekoxr,  Cat,  i,  262. 

Promicrop*  ilaiara,  Jordan  A  Swain,  /.  c,  1884,  877. 

Promicrop*  guttatu*,  Jordan  A  Eiqenmann,  I.  c,  363,  1890. 


503.  ALPHESTES,  Bloch  &.  Schneider. 

AlphaU*,  Bloch  A  Schneideb,  Syst.  Ichthyol.,  236,  1801,  (afer). 

Pro*pnnu,  (Poey  MS.)  Gill,  Proc.  Ac.  Nat  Sci.  Phila.,  1862,  237,  (chloroptenu  =  afer). 

The  genus  Alphesles  contains  two  species  of  small  fishes  which  differ  from 
Epinephelus  proper  in  the  presence  of  a  strong  antrorse  spine  on  the  lower 
limb  of  the  preopercle.  Frontal  bones  with  an  anterior  excavation  for 
the  reception  of  the  posterior  processes  of  the  premaxillaries,  a  process  or 
knob  on  each  side  of  skull  behind  the  interorbital  area ;  supraoccipital 
and  parietal  crests  produced  on  frontals,  but  not  extending  to  between 
orbits.  Dorsal  rays  XI,  17  to  20;  anal  III,  9.  (ttA^orf/f,  greedy  or  incon- 
tinent, a  name  applied  to  a  kind  of  fish  that  swims  in  pairs,  one  behind 
the  other,  possibly  Symphodus  Mica.) 

a.  Second  anal  spine  as  long  as  third;  gill  rakers  short  Color  olive,  clouded  with  dusky,  the 
body  with  rather  few  dark-orange  spots;  breast  with  pearly  spots;  a  dark  mustache 
above  the  maxillary;  lower  jaw  little  projecting;  preorbital  very  narrow,     afeb,  1558. 

an.  Second  anal  spine  louger  than  third;  gill  rakers  long,  longer  than  gill  fringes.  Color 
olivaceous,  the  ground  color  nearly  uniform,  the  body  and  fins  closely  covered  with 
small  dark-brown  spots;  breast  plain;  snout  slender,  pointed;  lower  jaw  rather  strongly 
projecting.  multiouttatus,  1559. 

1558.  ALPHESTES  AFER  (Bloch). 
(Gvaseta.) 

Head  2$;  depth  2$;  eye  large,  4*  in  head.  D.  XI,  17  to  19;  A.  Ill,  9; 
scales  10-75  to  80-35,  pores  50  to  60.  Body  oblong,  ovate,  rather  com- 
pressed, the  greatest  width  2±  times  in  depth ;  head  small,  rather  pointed, 
the  profile  nearly  straight  from  the  tip  of  the  snout  to  the  nape,  there 
forming  a  considerable  angle,  being  steeper  and  more  gibbous  to  the 
front  of  the  dorsal  fin;  snout  short,  shorter  than  eye;  mouth  small,  the 
maxillary  extending  a  little  beyond  the  eye,  its  length  2}  in  head ;  max- 
illary naked  ;  teeth  comparatively  small,  in  broad  bands,  the  upper  jaw 


♦According  to  Professor  Peters,  the  type  of  Serrcmus  Uaiara  is  a  very  young  fish,  with  the  eye 
as  wide  as  the  interorbital  space,  but  in  other  respects  identical  with  the  type  of  Serramu  gaUm*. 
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with  about  four  small  canines,  the  canines  of  the  lower  jaw  scarcely  dif- 
ferentiated ;  lower  jaw  rather  weak,  little  projecting ;  interorbital  space 
moderate,  convex,  its  width  6  in  head ;  preopercle  strongly  and  unequally 
convex,  its  upper  limb  oblique,  without  notch  above  the  angle;  upper 
limb  of  preopercle  with  slender  teeth,  which  regularly  increase  in  size 
downward,  those  at  the  rounded  angle  strong;  below  the  angle  is  a 
strong  flattish  spine,  directed  forward  and  downward,  its  length  4  in  eye; 
nostrils  small,  round,  olose  together;  scales  not  very  small,  mostly 
eycloid,  those  on  operoles  larger  than  those  on  body,  those  on  cheeks  small ; 
gill  rakers  short  and  stout,  their  length  not  more  than  half  pupil,  14  to 
16  below  angle ;  dorsal  spines  rather  short,  robust,  and  pungent,  the  sec- 
ond higher  than  the  tenth,  the  fourth  and  fifth  highest,  2i  in  head,  the 
outline  of  the  fin  gently  curved ;  soft  rays  about  as  high  as  third  spine ; 
caudal  convex  behind,  its  angles  rounded,  its  length  \\  in  head ;  anal 
rather  high,  posteriorly  rounded,  its  longest  soft  rays  2  in  head ;  second 
anal  spine  longer  and  stronger  than  third,  2f  in  head ;  pectorals  broad, 
rounded,  extending  beyond  tips  of  ventral,  1J  in  head;  ventrals  nearly 
or  quite  reaching  vent.  Color  in  life,  dark  brownish  olive,  mottled  with 
darker  blotches ;  body  with  some  dark  orange  spots ;  vertical  fins  dark 
olive,  mottled  with  darker  blotches ;  lower  parts  of  head  yellow ;  pec- 
torals dull  olive  red,  with  bluish  spots;  ventrals  dull  olive,  edged  with 
darker;  some  pearly  spots  on  breast  and  on  anal;  mustache  dark  red 
brown ;  the  orange  spots  become  brown  in  spirits.  Length  about  a  foot. 
West  Indies;  Cuba  to  Brazil;  generally  common;  the  specimen  here 
described  from  Havana;  recorded  by  Dr.  Boulenger  from  the  Falkland 
Islands;  only  the  original  type  of  Bloch  recorded  from  Africa,  (afer, 
African.) 

Bprntphthu  afar,  Bloch,*  Ichthyologia,  pi.  327,  1793,  Acara  in  Guinea;  (Coll.  Dr.  Isert); 

BovLBMOn,  Oat,  I,  261 
PUcbropoma  cMoropterum,    Cutiee   &   Valenciennes,    Hist.    Nat.    Poiss.,    n,  398,  1828,  San 

Domingo;  Martinique;  Poet,  Memoriae  Cuba,  i,  73,  tab.  9,  fig.  3,  1851. 
PUotropoma  mtmaamtkui,  MOllee  A  TftOtCHEL,  Schomburgk's  Hist.  Barbadoes,  665, 1847,  Bar- 

badoea ;  OOnthee,  Oat.,  l,  164, 1869. 

fSerramu  armabu,  Osorio,  Jora.  Sci.  Liaboa,  2,  in,  1894,  74;  fide  Boulenger. 

Atphmtn  o/er,  Bloch  6  Schneider,  8yst.  Ichth.,  1801,  236;  Peters,  Berliner  Monatsber.,  1865, 

106  (description  of  Block's  type);  Jordan  &  Swain,  I.  c,  1884,  396;  Jordan  &  Eioenmann, 

I.  c,  360, 1890. 
JVoywwi  cMoropferat,  Poet,  Synopsis,  289, 1868. 

U69.  ALPHE8TE8  MULTIGUTTATUS  (OUntber). 

Head  2};  depth  2f;  eye  large,  4*  in  head.  D.  XI,  18  to  20;  A.  Ill,  9; 
scales  10-75  to  80-36,  pores  55  to  62.    Body  oolong  ovate,  compressed. 

*  According  to  Profesaor  Patera,  who  has  examined  the  type  of  Bloch  in  the  Museum  at  Berlin, 
Epwephelm*  ri<$r  of  Bloch  is,  in  all  respects,  identical  with  FUctropoma  chloropterum,  the  types  of 
the  two  haYing  been  compared  by  him.  This  may  be  true,  in  which  case  the  American  species 
should  stand  as  Alpke$te$  q/sr.  It  is  to  be  noticed,  however,  that  few  species  are  common  to  the 
fauna'*  of  Guinea  and  the  West  Indies;  no  one  has  yet  recorded  the  West  Indian  species  of 
Alpkrttm  from  Africa.  Bloch  distinctly  asserts  that  his  specimen  was  from  Arara  on  the  cuast  of 
Guinea,  whence  it  was  sent  by  Dr.  Isert.  The  figure  of  Bloch  reprwentfl  a  species  deefwr  in 
body  and  more  uniformly  colored  than  Is  our  species.  Tho  American  species  should  perhaps 
stand  as  Alpkntn  chloroptenujintll  its  identity  with  the  African  one  is  more  clearly  shown.  On 
the  other  hand,  it  must  be  admitted  that  Bloch  was  often  careless  as  to  his  statement  of  locali* 
ties,  and  In  default  of  other  knowledge,  we  may  accept  Peters 'a  identification  as  sufficient. 
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Head  small,  slender,  and  pointed,  the  profile  nearly  straight  from  the  snout 
to  behind  the  eye,  where  is  formed  a  considerable  angle;  the  outline 
thenoe  steeper,  bnt  still  nearly  straight  to  the  front  of  the  dorsal  fin. 
Snout  very  short,  rather  pointed,  5£  in  head.  Month  small,  oblique,  the 
maxillary  not  reaching  to  posterior  margin  of  eye,  its  length  2|  in  head. 
Teeth  small ;  small  canines  present  in  upper  jaw  only.  Lower  jaw  rather 
strongly  projecting.  Interorbital  space  very  narrow,  convex,  its  width 
10  in  head.  Preopercle  strongly  convex ;  the  angle  not  salient,  but  armed 
with  sharp  radiating  serro.  A  strong  flattish  spine  directed  downward 
and  forward  below  the  angle.  Nostrils  small,  round,  close  together,  sub- 
equal.  Gill  rakers  moderate,  the  longest  as  long  as  gill  fringes,  15  or  16, 
14  on  lower  limb  of  arch.  Scales  not  very  small,  mostly  cycloid ;  those 
on  opercles  somewhat  enlarged.  Dorsal  spines  rather  short  and  stiff,  the 
fourth  3  in  head ;  soft  dorsal  high ;  caudal  subtruncate,  2  in  head ;  anal 
rather  high,  rounded,  the  longest  rays  2  in  head ;  second  spine  longer  and 
stronger  than  third,  2£  in  head ;  peotorals  broad,  reaching  a  little  beyond 
tips  of  ventrals,  \\  to  \\  in  head ;  ventrals  shortish,  scarcely  reaching 
vent.  Color  dark  olive  brown,  the  body  and  head  profusely  covered 
with  round  spots  of  a  darker  brown,  their  diameter  about  half  that  of 
the  pupil ;  spots  on  posterior  part  of  body  confluent  in  horizontal  streaks; 
breast  and  front  of  head  with  few  spots ;  a  very  faint  mustache  above 
maxillary  ;  dorsal  and  caudal  dusky  olive,  nearly  plain ;  anal  with  two 
cross  bands  of  dusky ;  pectoral  yellowish,  with  5  dusky  cross  bands,  its 
edge  pale;  ventrals  dusky.  Very  olose  to  A.  afer,  differing  chiefly  in 
color,  the  head  more  slender,  the  chin  more  prominent.  Length  8  inches. 
Pacific  Coast  of  tropical  America,  Mazatlan  to  Panama ;  rather  common ; 
here  described  from  specimens  from  Panama,  (multum,  many ;  guttatus, 
spotted). 

Plectropoma  multiguUatum,  GCnther,  Proc.  Zool.  Soc.  London,  1866,  600,  Panama. 

Ftectropoma  afrum,  GflNTHiB,  Fiahea  Centr.  Amer.,  411,  i869,  with  plate. 

AlpheMe*  multiguUatw,  Jordan  &  Gilbert,  Bull.  U.  6.  Fish  Gomm.,  1882,  107, 110 ;  Jordan  & 
Siobnmann,  I.  c,  849,  1890. 

BpinepMui  multiguUaUt,  Jordan  A  Gilbert,  Proc.  U.  8.  Nat.  Mas.,  1882,  625 ;  Jordan  &  Swain, 
J.  c,  1884,  395. 

504.  DERMATOLEPIS,  Gill. 

Dermatobpu,  Gill,  Proc.  Ac.  Nat  Sci.  Phi  la.,  1861,  54,  (punctahu). 
Liopcrca,  Gill,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1862,  237,  (inermis). 

Body  shorter  and  deeper  than  in  Epxnephelus,  the  head  small,  much  com- 
pressed, the  interorbital  area  narrow  ;  supraoccipital  crest  low ;  canines 
very  small  or  obsolete ;  lower  opercular  spine  absent;  frontal  bones  with 
the  anterior  concavity  for  the  reception  of  the  posterior  processes  of  the 
prenraxillaries,  and  with  a  process  or  knob  on  each  side  behind  the  inter- 
orbital area ;  supraoccipital  and  parietal  crests  produced  on  the  frontals  to 
between  the  orbits.  Dorsal  rays  XI,  19;  anal  111,9.  Soft  dorsal  very 
long;  anal  short;  spines  low;  vertical  fins  all  rounded;  scales  all 
cycloid,  small,  embedded ;  squamation  approaching  that  of  Rypticus ; 
canine  teeth  very  small.  Otherwise  essentially  as  in  Epinephelu*.  Species 
three,  in  the  warm  seas,  (tcp^a,  skin  ;  Aerr/?,  scale.) 
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laopJutCA  (A«fof,  smooth  ;  ft-«'p«ir,  perch): 

a.  Preopercle  eridently  serrate,  the  seme  rather  coarse  and  blunt ;  upper  jaw  with  rery 

small  canines ;  pectoral  fins  long,  more  than  two-thirds  length  of  head,  reaching  rent ; 

anal  spines  rather  strong  ;  dusky  olive,  with  large  rounded  whitish  spots ;  no  black 

spots  on  bead ;  a  whitish  streak  from  snout  through  eye  toward  front  of  dorsal. 

imkbmis,  1660. 
dsbjiatolbpis: 

cm.  Preopercle  snbentiro ;  canine  teeth  obsolete  ;  pectoral  fins  short,  not  two-thirds  length  of 

head  and  not  reaching  rent ;  anal  spiues  short ;  dusky  olive,  with  round  whitish  spots ; 

head  with  smaller  black  spots.  punctatus,  1661. 


Subgenus  LIOPBRCA,  Gill. 
1590.  DEBMATOLEPIS  IN EBHI8  (Cuvier  A  Valenciennes). 

Head  2} ;  depth  2*.  D.  XI,  19 ;  A.  Ill,  9 ;  scales  20-115  to  125-45  to  50, 
70  pores.  Body  comparatively  short  and  deep,  strongly  compressed,  the 
back  elevated,  the  anterior  profile  concave,  forming  a  reentrant  angle 
before  the  eye,  thence  nearly  straight  to  the  nape.  Head  compressed, 
the  snout  short,  moderately  pointed,  3|  in  head.  Eye  small,  5f  in  head. 
Interorbital  space  narrow,  anteriorly  with  a  broad  groove,  which  receives 
the  spines  of  the  premaxillary  bones,  its  width  8  in  head.  Posterior  part 
of  head  narrow,  strongly  convex  transversely.  Month  small,  oblique, 
the  jaws  subequal,  the  broad  maxillary  extending  to  below  the  middle  of 
the  eye,  its  length  2i  in  head.  Supplemental  maxillary  well  developed. 
Teeth  in  narrow  bands,  formed  as  in  Epinephelus,  but  small.  Canines 
scarcely  differentiated,  none  in  lower  jaw,  1  on  each  side  in  upper  jaw 
slightly  larger  than  the  other  teeth.  Preopercle  with  very  weak  and 
irregular  serrations,  the  angle  not  salient,  its  teeth  little,  if  any, 
enlarged.  A  very  slight  emargination  above  the  angle.  Operole  with  a 
single  spine,  above  which  is  a  flat  lobe.  Opercular  flap  unusually  large, 
extending  beyond  the  spine  for  a  distanoe  nearly  equal  to  the  diameter 
of  the  eye.  Gill  rakers  rather  slender,  nearly  as  long  as  gill  fringes, 
about  14  on  lower  part  of  anterior  arch.  Nostrils  round,  very  close 
together,  the  posterior  the  larger.  Scales  small,  all  cycloid,  somewhat 
embedded  in  the  skin;  lower  jaw  scaly ;  maxillary,  preorbital,  and  tip  of 
snout  naked.  Dorsal  spines  strong,  the  third  highest,  2\  in  head,  the 
others  gradually  shorter  to  the  ninth,  which  is  3|  in  head ;  soft  dorsal 
elevated,  the  twelfth  ray  highest,  2  in  head;  caudal  long,  rounded  in 
outline,  1£  in  head ;  anal  very  high,  the  middle  soft  rays  1}  in  head,  the 
other  rays  rapidly  shortened  each  way;  anal  spines  short  and  strong, 
graduated,  the  second  spine  3f  in  head;  pectorals  very  long,  nearly 
reaching  anal,  H  in  head ;  ventrals  moderate,  If  in  head,  reaching  vent 
or  a  little  farther.  Color  in  alcohol,  dusky  brown,  mottled  with  darker; 
head,  body,  and  fins  covered  with  roundish,  whitish  blotches,  which  are 
very  irregular  in  form  and  size,  some  of  them  larger  than  the  eye;  the 
spots  most  numerous  and  distinct  on  the  tail  and  on  the  lower  part  of 
the  head ;  several  spots  behind  the  eye,  confluent  into  a  pale  stripe  from 
eye  toward  spinous  dorsal ;  fins  all  blackish,  the  pale  spots  smaller  and 
generally  less  distinct  than  on  body ;  pectorals  olivaceous,  with  small, 
rather  distinct  black  spots.    West  Indies ;  rare ;  here  described  from  an 


imi.  kuaATourw  rnrriftm. aw. 

Head  2,', :  depth  21 :  eye  wnil],  «i  in  bead.  I>.  XI.  I 
24-115-x.  Budy  comparatively  abort  and  deep,  alt 
the  hack  elevated,  the  anterior  pruAle  formiag  a  alig 
before  the  eye,  tbence  near]*  atralfbl  te  the  asp* 
the  anon  I  abort,  moderately  ]H>inted,  I  m  bead.  Inter 
narrow,  anteriorly  with  a  broad  irroore,  which  peewit  ■ 
premaxillariea,  ita  width  T)  in  bead.  Craaiaaa  p 
Bironc'y  convex  tranaveracly.  Month  rather  aaull. 
anbei|ual,  the  broad  maxillary  extaadine;  to  below  the 
ita  length  2(  in  bead.  Supplemental  maxillary  well 
email,  funned  aa  in  Kpimt/Arlmt,  bnt  with  no  eaainea 
even  rudimentary  onea.  Preoperele  not  eerraled  a* 
part  with  a  few  irregular  creaatione,  ita  angle  not  eal 
tion  obaolete.  Opercle  with  a  rudimentary  eplne,  aba> 
lobe.  Opercular  flap  extending  beyond  the  apine  for 
equal  to  the  diameter  of  the  eye.  Gill  raker*  abort  tea. 
part  of  anterior  arch,  Noet rile  email,  round,  rlaae  toga 
oue  the  larger.  Scale*  amall,  cycloid,  aomawhat  enabi 
Maxillary,  prcurhital,  and  tip  of  anoot  naked.  Unreal  i 
anlxHiual,  the  long**!  1  in  bead  ;  toft  duraal  elevated,  t 
iu  head;  caudal  loug,  aulitruneatc,  with  rounded  angle 
very  high,  rounded,  ita  middle  raya  2k  in  bead;  ana 
strong,  ifraditatrd.  the  aecond  "pine  5  in  head;  partial 
reaching  vent,  1}  in  bead;  ventral*  abort, St  in  banal 
dusky  brown,  mottled  with  darker;  bend,  body,  aad 
ruundrd  whitish  blutchce,  very  irregular  in  form  and  at 
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Dtnmitalcpupnnctahu,  Gill,  Proc.  Ac.  Nat.  Set.  Phil*.,  1861,  64,  and  1862,  250,  Cape  San  Lucas, 
(Coll.  Xantus;;  Jordan  k  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  229,  1881;  Jordan  A  Swain,  l.  c, 
407,  1884;  Jordan  A  Eiocnmann,  /.  c,  376,  1890.  • 

Epintpheln*  drrmntolepU,  BouLENOER,  Oat.,  I,  266,  1806;  name  a  substitute  for  punciatut,  preoccu- 
pied in  Epmephelua. 

505.  MYCTEROPERCA,  Gill. 

Mgrteroptrca,  Gill,  Proc.  Ac.  Nat.  Scl.  Phlla.,  1863,  80,  (oifmjr). 
Trito&opih  Gill,  Proc.  Ac.  Nat  Sci.  Pbila.,  1865.  104,  (gnttahu  -=  rmntoni). 
Parrpinephelu*,  Blkeker,  Systema  Percarum  Bevisum,  257,  1876,  (acmtirottrU). 
Arckoprrca,  Jordan  &  Evermann,  new  subgenus,  (boulcngeri). 
Xyttroperai,  Jordan  <fc  Evermann,  new  subgenus,  (partialis). 

Cranium  broad  and  transversely  concave  between  the  eyes,  its  lateral 
crests  very  strong,  nearly  parallel  with  the  supraoccipital  crest  and 
extending  much  farther  forward  than  the  latter,  joining  the  supraocular 
crest  above  the  eye,  the  supraoccipital  crest  not  extending  on  the  front  ale; 
frontal  bones  without  anterior  concavity  or  notch  for  the  reception  of 
the  premaxillaries,  without  processes  on  the  upper  surface ;  lower  jaw 
strongly  projecting ;  anal  fin  elongate,  with  11  or  12  (in  one  species  9  or 
10)  soft  rays;  caudal  lunate;  spines  of  fins  slender,  none  of  them  much 
elevated;  scales  small,  mostly  cycloid,  those  on  the  lateral  line  simple; 
pyloric  coeca  few;  gill  rakers  various;  nostrils  small,  and  subeqnal,  or 
with  the  posterior  enlarged.  Otherwise  essentially  as  in  Epinephelus,  from 
which  genus  Mycteroperca  is  well  separated  by  the  structure  of  the 
skull,*  and  superficially  by  the  longer  anal,  larger  mouth,  and  more  elon- 
gate body.  Large  food-fishes  of  the  tropics,  mostly  American.  (i/i*«crf/p, 
nostril ;  nip*?,  perch,  in  allusion  to  the  large  divided  posterior  nostril  of 
M.  olfax.) 

a.  Nostrils  subeqnal,  well  separated;  scales  on  head  cycloid. 

b.  GUI  rakers  comparatiTely  few  and  short,  8  to  20  below  angle  of  arch. 
AmcnoPERCA  («px°*«  anus;  a-tpffi},  porch;  from  the  high,  short  anal  fin): 
c.  Anal  rays  III,  10(111,  9  to  III,  11),    the  An  high  aod  falcate;  body  deep,  com- 
pressed; gill  rakers  6  -f- 16;  scales  95;  angle  of  preoperclc  flight ly  salient;  color 
olive,  with  blackish  markings;  fins  dark.  boulenqeri,  1662. 

TmxaoTBOPis  (rpstt,  three;  t«r<k,  equal;  rpoirtt,  keel): 
ee.  Anal  rays  III,  11  or  III,  12,  the  fin  long. 

<L  Anal  fin  not  angulated,  its  outline  more  or  less  evenly  rounded  in  adult  as 
well  as  in  young;  soft  parts  of  vertical  fins  edged  with  black  in  life. 
«.  Angle  of  preoperclo  not  salient,  its  teeth  scarcely  enlarged;  gill  rakers 
x  +  8  to  10. 
/.  GUI  rakers  very  few  and  short,  x  -j-  8  developed  (besides  some  rudi- 
ments); general  color  pale,  bright  red,  or  grayish,  with  roundish 
spots  or  blotches  of  black  or  red  darker  than  the  ground  color; 
the  blacker  blotches  along  the  middle  of  sides  much  larger  and 
quadrate  in  the  young;    red  always  present  somewhere  in  life 
(fading  in  spirits);  pectorals  blackish,  in  the  adult  broadly  tipped 
with  orange  yellow;  scales  rather  small  (about  125);  caudal  lunate. 

venenosa,  1563. 

•This  character  is  thus  expressed  by  Dr.  Gill:  "The  skull  differs  from  that  of  Epinephrine  by 
the  wider  interorbital  area ;  the  parallelism  and  continuation  of  the.  lateral  crests  forward  to 
the  middle  of  the  orbits,  inclosing  an  elongated  parallelogram,  the  surface  of  which,  especially 
between  the  orbits,  is  more  uniform ;  the  absence  of  a  frontal  crest,  the  simple  curvature  or 
straigbtness  of  the  naso-vomerine  ridge,  and  absence  of  the  angle  at  the  suture  between  the 
nasala  and  the  vomer.1* 

F.N.  A. 75 
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Mtcteroperca  : 
jj.  Gill  rakers  moderate,  fewer  in  number,  6  to  18  below  angle  of  arch. 

k.  Second  dorsal  spine  highest,  its  length  more  than  3  s  that  of  head;  third  spine 
scarcely  shorter;  caudal  slightly  lunate;  canine  teeth  moderate;  angle  of  pre- 
operdt  not  salient;  anal  fin  angulated,  its  longest  rays  about  2%  in  head,  its 
posterior  margin  concave;  gill  rakers  coarse  and  long,  x  + 15;  scales  small 
(13-20-x). 
x.  Color  brown,  with  grayish  reticulations  around  brown  spots;  fins  dusky-edged. 

0LPAX,  1572. 

xx.  Color  chiefly  red.  ruberrima,  1572a. 

jb*.  Second  dorsal  spine  low,  shorter  than  third,  the  third  and  fourth  highest. 
L  Hargin  of  anal  fin  posteriorly  concave,  its  middle  rays  much  exserted. 
m.  Gill  rakers  rather  numerous,  17  to  20  below  angle  of  arch. 

n.  Outer  rays  of  caudal  scarcely  produced,  not  %  length  of  head;  canine 

teeth  moderate;  angle  of  preopercle  little  salient;  scales  small 

(about  130);  color  plain  red;  vertical  flns  without  black  edgings; 

gill  rakers  long,  x  -f  17.  rosacea,  1573. 

mi.  Outer  rays  of  caudal  much  produced,  more  than  %  length  of  head; 

preoperclo  with  salient  angle;  canine  teeth  strong;  scales  small 

(140);   gill  rakers  about  4  +  20.     Color  brownish,  with  small 

darker  spots;  vertical  flns  broadly  edged  with  blackish. 

x.  Upper  canines  directed  strongly  forward,  the  lower  backward; 

coloration  obscure.  palcata,  1574. 

xx.  Upper  canines  nearly  vertical;  coloration  paler  and  brighter. 

phenax,  1574a. 
mm.  Gill  rakers  few,  8  below  angle  of  arch ;  caudal  well  forked,  the  outer  rays 
1%  in  head;  preopercle  without  salient  angle.    Color  uniform  olive 
brown,  the  vertical  fins  dark-edged.    Size  very  large. 

VEXADORUM,  1575. 

B.  Margin  of  anal  fin  not  concave  posteriorly,  the  outline  of  the  flu  rounded  or 

slightly  angular. 

o.  Gill  rakers  rather  few,  x  + 12;  body  without  dark  cross  bars,  covered  with 

*  grayish  reticulations  arouud  small  round  spots,  these  not  evident  on 

head;  anal  fin  rounded;  preopercle  with  a  salient  angle;  caudal  deeply 

lunate;  scales  moderate  (lateral  line  90  to  100);  form  rather  robust; 

anal  fin  not  angulate.  calliura,  1576. 

oo.  Gill  rakers  very  few,  short,  and  thick,  about  x  +  C;  body  olive  or(var. 

eamdopardalU)  bright  red,  with  light  and  dark  cross  bars,  these  often 

becoming  obsolete  with  age ;  head  usually  with  distinct  reticulations 

around  yellowish  spots;  anal  fin  with  angular  margin,  subtruncate 

posteriorly;   preopercle  without  salient  angle;  scales  rather  small 

(lateral  line  133);  form  rather  robust. 

x.  Ground  color  dark  olive.  Tigris,  1577. 

xx.  Ground  color  bright  red.  cam elopardalis,  1577a. 


Subgenus  ARCHOPERCA,  Jordau  &  Evermann. 

1662.  MYCTEBOPEBCA  BOITLENGEBI,  Jordan  A  Stark*. 

(Oabrilla  ok  Raierro;  Mangrove  Grouper.) 

Head  2}  to  2£  in  length ;  depth  2£  to  3.  Dorsal  XI,  15  (11  to  16);  anal 
HI,  9  to  III,  11 ;  scales  about  19-90  to  95-38;  snout  3i  in  head  ;  maxillary 
2£;  eye  54;  pectoral  If;  ventral  1 J ;  anal  ray  1|;  caudal  1$.  Longest 
dorsal  spine  2$.  Gill  rakers  short,  about  6  -f  17,  the  longest  about  I  in 
eye.    Longest  dorsal  ray  2.    Body  short  and  deep,  compressed.    Head 


1172  Bulletin  4/,  United  States  National  Museum. 

moderatef  compressed,  its  profile  not  steep,  nearly  straight,  a  depression 
before  eye.  Upper  canines  moderate,  scarcely  differentiated,  the  lower 
quite  small.  Teeth  in  2  irregular  rows  laterally,  a  larger  number  in  front. 
Nostrils  small,  well  separated,  the  anterior  slightly  larger.  Lower  jaw 
very  strongly  projecting.  Maxillary  reaching  opposite  posterior  edge  of 
pupil,  or  a  little  farther.  Preopercle  slightly  notched,  the  angle  slightly 
salient,  with  somewhat  enlarged  teeth,  the.  serrations  all  weak.  Dorsal 
scarcely  notched,  the  fourth  spine  not  elevated,  the  spines  all  subequal 
except  the  first.  Second  dorsal  high  and  long,  its  median  rays  forming 
a  conspicuous  angle,  its  posterior  border  somewhat  concave,  rounded. 
Caudal  scarcely  lunate,  the  upper  lobe  slightly  exserted,  the  lower  trun- 
cate. Anal  very  high,  strongly  falcate,  its  posterior  border  incised,  the 
anterior  rounded.  Pectoral  and  ventral  moderate,  almost  coterminous. 
Anal  spines  graduated.  Scales  smoothish,  not  very  small.  Color:  Olive 
gray,  covered  everywhere  with  oblong,  irregular  markings  of  black, 
between  which  the  ground  color  forms  rivulations;  color  of  adults 
fainter,  with  smaller  spots ;  gray  lines  radiating  from  the  eye ;  a  black- 
ish blotch  behind  maxillary ;  pectoral  olive  yellow ;  other  fins  blackish, 
clouded  with  pale;  first  dorsal  with  faint,  small,  black  spots;  caudal 
with  a  very  narrow,  pale  margin  ;  none  on  other  fins.  Length  15  inches. 
A  small  species,  rather  common  in  the  astillero  or  estuary  at  Mazatlan, 
with  Mycteroperca  jordani,  which  it  much  resembles  in  color,  differing  in 
form  and  in  the  short,  high  anal.  This  species  has  the  coloration  and 
form  of  Mycteroperca,  with  a  short  anal  fin,  scarcely  longer  than  in 
Epinephelus.  The  character  of  the  skull  is  somewhat  intermediate,  but 
on  the  whole  nearest  Mycteroperca.  The  supraoccipital  and  parietal  crests 
are  high,  the  former  extending  forward  to  the  posterior  margin  of  the 
orbit;  parietal  crests  parallel  with  each,  and  extending  forward  to  pupil ; 
interorbital  space  concave.  (Named  for  Dr.  George  Albert  Boulenger, 
the  accomplished  ichthyologist  of  the  -British  Museum,  in  recognition 
of  his  admirable  work  on  the  Serranidce,  in  the  Catalogue  of  Teleostean 
Fishes.) 

Mycteroptrca  boultngeri,  Jordan  k  Starrs,  Fishes  of  Sinaloa,  in  Proc.  Oal.  Ac,  Sci.,  1895,  445,  pi. 
38,  Mazatlan.    (Type,  No.  47481.    Coll.  Hopkius  Expedition  to  Mazatlan.) 

Subgenus  TRISOTROPIS,  Gill. 
15S8.  MYCTEROPERCA  VENENOSA  (LinnmuB). 
(RocKFiSii ;  Yellow-finned  Grouper  ;  BonacI  dx  Pirpka.) 

Head  2?  (3$);  depth  3  (3$);  eye  small,  7  in  head  (adult).  D.  XI,  16; 
A.  Ill,  11 ;  scales  24-125-x.  Body  rather  robust,  not  strongly  com- 
pressed ;  head  rather  bluntish,  its  anterior  profile  a  little  uneven. 
Mouth  large,  the  maxillary  reaching  much  beyond  eye,  2  in  head  ;  teeth 
in  rather  narrow  bands,  each  jaw  with  2  strong  canines,  which  are  not 
directed  forward ;  nostrils  moderate,  close  together,  the  posterior  largest. 
Interorbital  space  flat,  broad,  5  in  head.  Preopercle  without  salient 
angle,  its  emargination  slight.  Scales  rather  small,  chiefly  cycloid. 
Dorsal  spines  not  very  weak,  the  outline  of  the  fin  gently  convex,  the 
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second  spine  about  as  loDg  as  tenth,  the  highest  3  in  head ;  caudal  fin 
lunate,  the  inner  rays  \\  in  outer,  which  are  \\  in  head  ;  anal  rounded, 
rather  low,  the  longest  rays  24  in  head ;  pectorals  reaching  well  beyond 
tips  of  ventrals,  2  in  head.  Pylorio  coeca  15  to  20  (Poey.)  Color  in  life 
(adult):  Clear  olive  green,  livid  bluish  or  pearly  below  (grayish  below 
in  spirits);  upper  parts  marked  everywhere  with  broad  reticulations, 
and  curved  blotches  of  bright,  clear  light  green ;  these  reticulations 
most  distinct  on  the  upper  part  of  the  head ;  a  greenish  blotch  on 
shoulder  before  dorsal;  entire  body  and  head  covered  with  round 
orange-brown  spots  (becoming  brown  in  spirits)  about  as  large  as  the 
nostrils,  the  centers  darkest;  these  spots  largest  and  least  numerous 
above ;  angle  of  mouth  orange  within  ;  iris  orange ;  breast  slightly  rosy, 
grayish  in  spirits;  dorsal  olive  brown,  with  whitish  blotches  and  a  very 
few  dark  spots;  soft  dorsal,  anal,  caudal,  and  ventrals  broadly  edged 
with  blackish,  the  caudal  with  more  spots,  these  fins  otherwise  colored 
like  the  dorsal  fin  ;  pectoral  olivaceous,  its  tip  yellow,  its  base  spotted. 
Length  3  feet.  Bahamas,  Florida  Keys,  and  southward ;  generally  com- 
mon in  rocky  places ;  here  described  from  a  specimen  from  Key  West. 
(venenosus,  venomous,  the  flesh  being  sometimes  poisonous.) 

Fuxa  marina  venenot^  the  Bocknsh,  Catksby,  Nat.  Hist.  Fishes  Carolina,  etc,  11,  tab.  6, 1743, 

Bahamas. 
Ptrca  vtneno*!,  Liunjeus,  Syst.  Nat.,  Ed.  x,  1768,  292,  Bahamas;  after  Catksbt. 
B*rr<mu$  petro*u$,  Poet,  Memorial!,  it,  136, 1860,  Havana. 

Mycteroperca  venenom,  Jordan  &  Swain,  /.  c,  373,  1884;  Jordan  A  Eiqknm ann,  /.  c,  369,  1890. 
Triaotrvpu  petnmu,  Jordan  &  Gilbert,  Synopsis,  918, 1883. 
EpmepMus  venenom*,  Bovuenqbr,  Oat.,  I,  269. 

Represented  in  deep  water  by  the  red  form  or  subspecies 

1668a.  MICTEBOPEBCA  YEN  EN  08  A  APUA  (Dloch). 
(Bonaci  Cardinal.) 

Head  2| ;  depth  3;  eye  small,  5i  in  head  (yonng).  D.  XI,  16 ;  A.  Ill,  11 ; 
scales  24-12 1-x.  Body  rather  short  and  deep,  rather  strongly  compressed. 
Head  rather  bluntish,  the  anterior  profile  rather  strongly  and  regularly 
arched ;  mouth  rather  large,  the  maxillary  reaching  past  the  eye,  2\  in 
head  (in  young).  Lower  jaw  projecting,  but  rather  less  prominent  than 
usual  in  Mycteroperca.  Teeth  moderate,  in  rather  narrow  bands ;  both 
jaws  with  2  moderate  canines  in  front,  the  upper  larger  and  not  directed 
forward.  Nostrils  close  together,  subequal.  Interorbital  space  flattish 
or  slightly  concave,  its  width  6  in  head.  Preopercle  without  salient 
angle,  its  emargination  very  slight,  the  teeth  below  the  notch  slightly 
enlarged.  Scales  rather  small,  chiefly  cycloid.  Dorsal  spines  not  very 
slender,  the  second  spine  as  long  as  tenth ;  the  third  and  fourth  highest, 
3i  in  head;  caudal  fin  slightly  lunate,  the  outer  rays  a  little  longer  than 
inner,  1|  in  head;  anal  rather  high,  somewhat  rounded,  the  longest  rays 
If  in  head ;  pectorals  about  reaching  tips  of  ventrals,  If  in  head.  The 
color  varies  much  with  age  and  probably  also  with  the  depth  of  water : 

(a)  Color  in  life  of  an  adult  example  about  24  feet  in  length :  Very  dark 
everywhere,  sparsely  covered  with  round  spots,  which  are  black  on  the 


•idea  light  gray  ;  the  ground  color  forming  niiltUt 
blotchea  of  black  :  belly  tnd  lower  put  of  head  mm 
end  on  tiila*  black  ;  the  upper  oeellated  with  red  t  tl 
lateral  line,  presenting  the  appearance  of  lilamftn 
the  blolchea  below  all  vermilion, separated  by  rtvolati 
lower  jaw  yellowish,  with  red  blotches :  awrtwrala  yel 
wiae  all  marbled  with  red  and  black  ;  the  veftkaU  ta 
lationa.  edged  wilh  black  and  tipped  wilb  whiter  I 
and  red  above  become  gray,  the  vermilion  below,  whi 
large  quadrate  blotchee  on  Ihe  aide*  and  below  (fad 
•mailer  ipota,  and  in  time  the  coloration  of  •  aa>d  I 
Indies,  Florida  Keys,  and  southward  to  Brazil,  la  de 
true  min»ii,  from  which  only  the  color  separatee  it. 
•imilar  nil.ir  form*  abonld  be  regarded  a*  ai 
or  eliuolil  be  totally  ignored  In  ijilsaialln  liter 
easily  settled.  For  the  pretest  we  let  tbeta  atu. 
not  regard  this  view  of  the  ease  a*  satisfactory, 
specimen  intermediate  between  emta  aad  men* 
ex  tat  in  the  determination  of  specimens,  (issstr 
I'irati  apia,  according  to  Harcgrave.) 


.mm.  || -i  «i.  r*..i 
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month  rather  large,  the  maxillary  reaching  slightly  beyond  eye,  2\  in 
head  (in  young),  proportionately  longer  in  adult ;  maxillary  with  cyoloid 
scales.  Teeth  in  rather  narrow  bands ;  two  rather  strong  canines  directed 
little  forward  in  front  of  each  jaw.  Interorbital  space  slightly  convex, 
its  width  6  in  head.  Preopercle  forming  a  regular  curve  without  salient 
angle,  the  emargination  near  the  angle  very  slight.  Nostrils  small, 
roundish,  subequal ;  not  very  close  together.  Gill  rakers  few  and  long, 
10  to  12  besides  rudiments  on  lower  part  of  anterior  arch.  Scales  rather 
small,  chiefly  cycloid;  dorsal  spines  comparatively  slender  and  weak,  the 
outline  of  the  fin  gently  convex  ;  the  tenth  spine  about  as  long  as  second; 
third  and  fourth  spines  longest,  3i  in  head ;  caudal  fin  truncate  when 
spread  open,  its  outer  rays  a  very  little  produced,  1}  in  head ;  anal  rather 
high  and  rounded,  its  longest  rays  2£  in  head ;  pectoral  reaching  slightly 
beyond  tips  of  ventrals,  l^V  in  head.  Ventrals  short,  not  reaching  vent. 
Pyloric  caeca  15.  Color  in  life,  deep  orange  brown,  more  olive  on  the  back, 
clouded  above  by  paler  or  grayish ;  sides  and  belly  marked  everywhere 
by  reticulations  of  pearly  gray,  which  surround  roundish  or  oblong  spots 
of  the  ground  color,  the  pale  streaks  being  largely  horizontal  on  the  sides ; 
sides  of  the  head  similarly  marked,  the  spots  smaller,  bronze  brown,  the 
reticulations  decidedly  bluish ;  6  or  7  spots  in  a  straight  line  between  eye 
and  preopercle,  the  spots  having  nearly  the  diameter  of  the  pupil ;  spots 
on  the  body  mostly  covering  4  to  6  scales,  all  of  them  larger  than  a  scale ; 
dorsal  olive  brown,  somewhat  mottled ;  caudal  similar  to  dorsal,  narrowly 
edged  with  whitish ;  anal  similar,  with  2  or  3  rows  of  bluish  spots,  its 
tips  blackish,  with  a  narrow  whitish  edge ;  pectorals  olive  brown,  plain ; 
ventrals  blackish,  the  rays  bluish.  Mouth  not  green,  the  lips  olive, 
barred  with  bluish  ;  iris  reddish.  Here  described  from  a  specimen  Hi 
inches  long,  from  Key  West.  A  large  specimen,  about  2\  feet  in  length, 
seen  at  Key  West,  retained  the  same  general  coloration,  the  bronze  spots 
and  rivulations  being  distinct  and  not  smaller  than  in  the  young.  In 
spirits  the  orange  brown  of  the  body  is  replaced  by  dark  brown,  and  the 
blue  reticulations  of  the  head,  by  gray ;  all  the  markings  become  more 
faint.  Length  2  to  3  feet;  maximum  weight  50  pounds.  West  Indies, 
Pensaoola  to  Brazil ;  abundant  about  Key  West,  where  it  is  known  as 
Black  Grouper,  being  the  only  species  to  which  that  name  is  applied. 
The  young  are  taken  along  the  shore  in  the  seine.  The  species  is  equally 
common  at  Havana.    (Banaci,  the  Cuban  name  for  the  species.) 

Btmxmu  bonod,  Post,  Memorial,  11, 129, 1860,  Cuba. 

Servants  bnumcut,  Poky,  Memorial,  u,  131, 1860,  Havana. 

Serrammt  arard,  Poky,  Memorial,  li,  132,  1860;  not  of  Cuyibr  k  Valknciennis. 

Serramus  dedmalu.  Poky,  Memoriae,  n,  138, 1860,  Cuba;  specimen  with  10  dorsal  spines. 

Tritotropis  affuaji,  Poby,  Bepertorio,  n,  229, 1868,  Havana. 

8erramm  cyelopomaftu,  Posy,  Memoriae,  ii,  353, 1861,  Cuba. 

Berraxu*  laiepictm*,  Posy,  Memoriae,  n,  353, 1861,  Cuba. 

Tri$otropi»  bamad,  Posy,  Synopsis,  283, 1868. 

Bpimphehu  bonoci,  Jordan,  Proc.  U.  8.  Nat  Mns.,  1884, 124;  Boulxnokr,  Cat.,  i,  265. 

Mpotovpmra  bonaei,  Jordan  *  Swajn,  .'.  c,  1884,  870;  Jordan  Jfc  Eigenmann,  I.  c,  370, 1890. 

TriMOtropU  fn  ■■■mi.  Post,  Synopsis,  1868,  284;  Jordan  &  Gilbert,  Synopsis,  1883,  538. 
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Represented  in  deeper  water  off  Florida  by 

1664a.  MTCTEBOPEBCA  BONACI  XANTHOSTICTA,  Jordan  k  Swain. 

Head  3 ;  depth  3 ;  eye  9|  in  head  (adult).  D.  XI,  17 ;  A.  Ill,  12 ;  scales 
22-1 10-x.  Body  comparatively  robust,  formed  much  as  in  M.  venenosa. 
Head  large,  its  anterior  profile  little  curved,  the  snout  not  very  acute, 
3}  in  head.  Mouth  large,  the  maxillary  reaching  to  beyond  eye,  l-ft  in 
head  (in  adult).  Teeth  in  moderate  bands;  2  strong,  nearly  vertical 
canines  in  front  of  each  jaw.  Interorbital  space  strongly  convex,  its 
breadth  4i  in  head.  Preopercle  forming  a  regular  curve,  without  salient 
angle,  the  emargination  near  its  angle  very  slight.  Nostrils  roundish, 
close  together,  subequal.  Scales  rather  small,  chiefly  cycloid.  Dorsal 
spines  rather  slender  and  low,  the  third  spine  3|  in  head ;  oaudal  fin  sub- 
truncate  when  spread  open,  its  outer  rays  very  slightly  produced,  1}  in 
head ;  the  rays  of  the  fin  projecting  slightly  beyond  the  membranes ;  anal 
high  and  rounded,  its  longest  rays  2£  in  head ;  pectoral  reaching  slightly 
beyond  tips  of  ventrals  2f  in  head.  Color  of  fresh  specimen,  rather  bright 
dark  purplish  gray,  scarcely  paler  below,  rather  darkest  along  top  of 
head  and  sides  of  back;  chin  dark  ;  a  few  obscure  paler  rivulations  on 
belly,  sides,  and  especially  on  breast ;  head  and  body  everywhere  covered 
very  evenly  with  round,  close-set  spots  of  a  bright  bronze  orange;  these 
spots  mostly  broader  than  the  interspaces,  and  with  an  average  diameter 
about  equal  to  that  of  a  nostril,  obscure  on  lower  part  of  head  and  body, 
but  traces  of  such  spots  almost  everywhere;  spots  most  distinct  on  head, 
and  covering  the  dark  part  of  the  eye ;  on  the  lower  jaw  the  spots  are 
oblong  and  more  closely  set ;  about  23  spots  in  a  straight  line  from  eye  to 
angle  of  preopercle ;  spots  on  the  body  usually  arranged  one  to  each 
scale,  the  average  diameter  being  considerably  less  than  that  of  a  scale, 
none  on  body  at*  large  as  the  scale  ;  bases  of  pectoral,  anal,  and  caudal  simi- 
larly spotted ;  dorsal  dark  olive  brown,  the  distal  half  of  the  soft  dorsal 
black;  caudal  and  anal  colored  like  the  soft  dorsal,  the  black  on  the  cau- 
dal paler,  the  latter  without  the  narrow  pale  edge  of  the  dorsal  and  anal ; 
pectorals  and  ventrals  brownish,  blackish  toward  the  tips,  the  pectoral 
with  a  grayish  edge  and  no  yellow ;  a  dusky  mustache  on  preorbita), 
along  edge  of  maxillary ;  membrane  of  region  concealed  by  maxillary 
covered  with  very  bright  orange  spots :  angle  of  mouth  on  lower  jaw 
largely  yellowish  green,  with  some  dull  orange  Length  4  feet.  Snapper 
Banks  off  Pensacola  ;  scarce,     (fartfdf,  yellow;  arinrdc,  spotted.) 

Mycterojurca  bonaci  xaidhosticta^  Jordan  &  8 wain,  Proc.  U.  S.  Nat.  Mus.,  1884,  371,  Pensacola, 
(Coll.  Jordan  &  Stearns);  Jordan  &  Eigenmann,  I  c,  370,  1890. 

1505.  MYCTEBOPEBCA  JOBDAXI  (Jenkins  &  Evermann). 
(Cabrilla  de  Astillbro;  Bata.) 

Head  2f  to  2* ;  depth  3J-  to  3f ;  eye  6£  to  7*  in  head;  snout  3*  to  3f. 
D.  XI,  16  or  17;  A.  Ill,  11;  scales  20-120  to  135-43;  maxillary  2* ; 
pectoral  If  to  1£ ;  ventral  2  to  2£  ;  fourth  dorsal  spine  2?  to  3 ;  soft  dorsal 
rays  2$  to  2V,  loagfe&t  *n*\  to^  ^,\\  cak&&  \»\**W  v^Uin  head ;  gill 
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Takers  3  -f  10  or  11,  (short,  the  longest  barely  longer  than  pupil.  Body 
moderately  elongate,  compressed.  Head  low,  large,  profile  anteriorly  a 
little  convex,  depressed  before  eye.  Mouth  moderate,  the  lower  jaw  very 
prominent ;  canines  in  both  jaws  rather  strong.  Nostrils  well  separated, 
snbequal.  Preopercle  scarcely  notched,  the  angle  not  salient ;  the  teeth 
at  angle  scarcely  enlarged.  First  dorsal  low,  scarcely  notched,  the  fourth 
spine  not  elongate.  Soft  dorsal  moderate,  rounded ;  caudal  truncate  or 
very  slightly  rounded,  becoming  concave  with  age ;  anal  high,  anteriorly 
rounded,  not  falcate  but  with  a  sharp  angle,  its  posterior  border  not 
incised ;  second  anal  spine  shorter  than  third,  6  in  head.  Pectorals  mod- 
erate; ventrals  shortish.  Color  olive  gray,  blackish  above,  with  obscure 
clouds  of  darker  olive  in  the  form  of  diffuse  dark  blotches,  these  oblong, 
quadrate,  and  arranged  in  4  series;  lower  parts  pale  olive;  sides  of  head 
with  wavy  blackish  streaks;  a  black  mustache  behind  maxillary;  lower 
side  of  head  clouded  ;  lower  lip  greenish ,  inside  of  mouth  pale ;  pectorals 
reddish  green,  without  pale  edge  ;  other  fins  blackish,  the  soft  dorsal  and 
caudal  narrowly  edged  with  whitish ;  a  little  dull  red  on  lower  edge  of 
anal  and  caudal.*  Length  2  to  3  feet.  Gulf  of  California;  common  in 
bays  and  sheltered  waters;  not  seen  about  rocks;  here  described  from 
specimens  from  Mazatlan ;  a  food-fish  of  importance  at  Guaymas  and 
Mazatlan.    (Named  for  David  Starr  Jordan.) 

Epimephdus  jordant,  Jenkins  &  Eykrmanw,  Proc  U.  S.  Nat.  Mas..  1888, 140,  Guaymas,  (Type, 

No.  39628.    Coll.  J  on  kins  £  Erermann);  Boi'i.KNGER,t  Oat.,  i,  263. 
Mfderoptrca  jordani,  Jordan  &  Eigknmanm,  I.  c,  371, 1890;  Evzrmann  A  Jenkins,  Proc.  U.  8. 

Nat  Mas.,  1891, 143,  pi.  i,  fig.  2. 

lt*6.  HTCTEROPEBCA  MICROLEPIH  (Goode  A  Bean). 

(Gag;  AouajI.) 

Head  2f ;  depth  3± ;  eye  moderate,  <H  in  head  (young).  D.  XI,  16  to  19 ; 
A.  Ill,  11 ;  scales  24-140  to  145-50  to  60,  pores  88  to  95.  Body  compara- 
tively elongate,  compressed,  its  greatest  width  2±  in  greatest  depth. 

*  The  following  is  the  original  description  of  this  species,  slightly  condensed:  Head  2.6  in 
body  to  base  of  caudal  (3.1  in  total);  depth  3.6  in  body;  depth  of  caudal  peduncle  8.8;  dorsal 
XI,  17;  anal  III,  11;  scales  very  small,  crowded,  about  20-160-40.  Body  comparatively  elongate, 
compressed.  Head  long,  lower  jaw  protruding,  maxillary  extending  but  slightly  beyond  tho  eye 
in  the  smaller  specimens  and  not  at  all  in  tho  larger  ones;  eye  7.2  in  head,  the  interorbital 
space  6  in  head.  Preopercle  slightly  emarginate  above  the  angle  and  on  lower  limb  below  the 
angle;  the  seme  above  the  angle  very  fine,  at  the  angle  stronger,  the  lower  limb  entire.  Nos- 
trils not  very  near  together.  Distance  between  them  8  in  longer  diameter  of  eye;  the  anterior 
circular,  with  a  flap;  posterior  elliptical  and  not  more  than  twice  tho  diameter  of  tho  anterior. 
Gill  rakers  of  anterior  arch  rather  short,  the  longest  about  2  in  eye;  about  9  developed  and  2 
rudimentary  ones  on  lower  branch,  one  in  the  angle,  2  well  developed  on  upper  branch,  with  a 
few  others  rudimentary.  Teeth  on  lower  jaw  in  about  2  series,  laterally  strong;  on  upper  jaw 
several  strong  teeth  intermingled  with  many  small  ones;  two  prominent  canines  in  each  jaw. 
Caudal  fin  very  slightly  lunate,  the  outer  rays  scarcely  longer  than  inner,  2  in  head;  pectorals 
reaching  beyond  the  tip  of  ventrals,  6  in  body  and  1.9  in  head;  ventral  fin  shorter  than  tho 
pectoral,  6,25  in  the  body,  its  spine  4  in  head;  the  first  3  spines  of  the  dorsal  graduated,  the  first 
8.8,  the  second  4.26,  the  third  3.3.  in  head;  the  tenth  spine  4,  and  the  eleventh  3.8,  in  head. 
The  longest  soft  ray,  the  sixth,  2.3  in  head;  origin  of  dorsal  a  little  less  than  length  of  head 
from  tip  of  snout;  anal  spines  graduated,  the  first  14.4,  the  second  6  4,  the  third  5.2,  in  head, 
the  fin  evenly  rounded,  the  longest  soft  ray  2.3,  and  the  last  4.8,  in  head.  Color  in  alcohol,  much 
as  in  E.  bonaei,  Poey,  brown,  with  irregular  darker  mottlings  of  considerable  size,  but  varying 
much;  belly  paler;  dorsal  and  anal  fins  of  the  general  color  of  tho  body,  the  anal  having  the 
lower  edge  pale,  the  outer  margin  not  evidently  darker;  ventrals  black  with  the  tip  white;  pec- 
torals paler. 

f  9j  error  credited  by  Dr.  Boaleoger  to  Jordan  k  Kvermann,  instead,  ot  to  J«w\iu*  &'£n«ana£K&.. 
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Head  long,  rather  pointed,  compressed,  its  anterior  profile  comparatively 
evenly  carved  and  not  much  arched;  month  comparatively  large, 
the  maxillary  extending  (in  the  yonng  a  foot  long)  slightly  beyond  the 
eye,  its  length  2£  in  head.  In  the  adult  the  maxillary  is  proportionately 
longer,  about  half  head;  teeth  in  rather  narrow  bands;  each  jaw  with 
two  canines,  the  upper  rather  large  and  directed  little  forward,  the  lower 
rather  small.  Interorbital  space  slightly  convex,  7  in  head.  Gill  rakers 
few,  about  12  on  lower  part  of  anterior  arch.  Preopercle  with  a  shallow 
emargination  above  the  angle,  which  is  somewhat  salient  and  armed  with 
radiating  seme  considerably  larger  than  those  on  the  upper  limb,  which 
are  very  fine.  Nostrils  small,  rounded,  subequal,  not  very  close  together. 
Scales  very  small,  ohiefly  cycloid.  Dorsal  spines  comparatively  slender 
and  weak,  the  outline  of  the  fin  gently  convex ;  the  tenth  spine  about  as 
long  as  second ;  third  and  fourth  spines  longest,  3i  in  head ;  caudal  dis- 
tinctly lunate,  the  outer  rays  \  longer  than  the  inner,  If  in  head ;  anal 
rather  high,  its  posterior  margin  convex,  the  longest  ray  2}  in  head,  the 
spines  small,  graduated;  pectoral  reaching  slightly  beyond  tips  of  ven- 
trals,  2  in  head.  Shade  of  color  variable,  those  found  in  shallow  water 
being  lighter  and  more  variegated.  Specimens  from  deep  water  are  plain 
brownish  gray,  paler  below,  with  no  distinct  spots  or  rivulations,  but 
faint  traces  of  darker  spotting,  which  disappear  in  spirits ,  a  faint  mus- 
tache ;  lips  not  green ;  dorsal  dark  olive,  the  tip  of  soft  part  bine  black, 
its  edge  narrowly  white ;  caudal  black,  with  bright-blue  shadings,  its 
edge  white ;  anal  deep  indigo  blue,  olive  at  base,  its  edge  white ;  pec- 
torals olive,  dusky  toward  the  tip;  ventrals  blackish,  the  first  ray  tipped 
with  white.  Specimens  taken  in  shallow  water  among  grass  are  green 
olive,  mottled  with  darker  green,  and  variously  clouded,  but  without 
spots  or  rivulations ;  mustache  black ;  fins  colored  as  above,  distinctly 
bluish ;  radiating  streaks  of  bluish  from  eye ;  all  the  blue  markings  of 
life  fade  more  or  less  into  dusky  or  grayish  in  spirits.  Length  2  to  3 
feet.  South  Atlantic  and  Gulf  Coast  of  United  States,  north  to  Beaufort, 
North  Carolina,  and  Pensacola;  not  known  from  the  West  Indies.  This 
species  ranges  farther  north  on  our  coasts  than  any  other  of  the  Epinepke- 
lina'  except  Epinephelus  morio.  It  reaches  a  weight  of  about  50  pounds. 
Along  the  coast  of  Florida  it  is  generally  abundant  on  the  banks  and 
reefs,  and  is  an  important  food-fish,     (fiitcpdf,  small;  AeTn'f,  scale.) 

Trimtropis  microUpti,  Goods  &  Bean,  Proc.  U.  8.  Nat  Mua.,  1879,  141,  West  Florida,  (Type, 
No*.  6137a;  6137b.     Coll.  Kaiser  &  Martin);  Jordan  &  Gilbbbt,  Synopsis,  538,  1883. 

TrimXropu  itomuu.  Goods  &  Bean,  Proc.  U.  8.  Nat.  Mub.,  1882,  427,  Pensacola;  Key  West, 
(Typo,  Nos.  21330,  26661,  26687.    Coll.  Stearns);  Jordan  &  Gilbert,  Synopsis,  918,  971. 

Epinejthehu  microlepis,  Jordan,  Proc.  U.  8.  Nat  Mub.,  1884, 124;  Bovlcnqbr,  Cat,  I,  260. 

Mycteroperca  microlepu,  Jordan  A  Swain,  I.  c,  367,  1884;  Jordan  A  Ejqrnmann,  I  c,  371,1890. 

1567.  MYCTEBOPEBCA  INTKRSTITIALI8  (Poey). 

Head  2} ;  depth  3*  ;  eye  large,  51  in  head.  D.  XI,  16  or  17 ;  A.  Ill,  12 ; 
scales  20-120-x.  Body  more  slender  than  in  any  other  of  the  species 
here  described ;  its  greatest  width  half  its  greatest  depth ;  head  not  very 
acute,  the  anterior  \>ioftte  TfeWuet  vtawct^  tscrc^*^  wcuroliat  gibboas 
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above  the  eyes ;  month  moderate,  the  maxillary  reaching  slightly  beyond 
eye,  2±  in  head ;  teeth  in  narrow  bands ;  2  strong  canines  in  the  front  of 
each  jaw,  those  of  the  upper  jaw  nearly  vertical ;  nostrils  rather  small, 
subequal,  nearly  round ;  interorbital  space  slightly  concave,  its  width  5} 
in  head ;  the  orbital  ridges  elevated.  Preopercle  with  a  moderate  emar- 
gination,  its  angle  a  little  salient,  with  slightly  coarser  teeth ;  gill  rakers 
rather  few,  about  17  on  lower  part  of  anterior  arch.  Scales  rather  small, 
chiefly  cycloid.  Dorsal  spines  rather  slender  and  weak,  the  outline  of 
the  fin  gently  convex ;  the  second  spine  slightly  longer  than  the  tenth, 
the  third  and  fourth  longest,  3fr  in  head ;  anal  rather  high,  posteriorly 
rounded,  2  in  head ;  caudal  fin  a  little  concave,  the  inner  rays  1&  in  outer, 
which  are  If  in  head ;  pectorals  reaching  tips  of  ventral 8,  2  in  head. 
Pyloric  coeca  12  (Poey.)  Color  of  body  in  spirits,  dark  brown,  in  life 
with  small  darker  spots,  surrounded  by  reticulations  of  the  ground 
color ;  dorsal  and  caudal  fins  dusky,  their  margins  blaokish ;  anal  dusky, 
edged  with  bluish  black ;  ventrals  dusky,  edged  with  bluish  black,  the 
rays  lighter ;  pectorals  dusky,  a  well-defined  mustache  above  the  maxil- 
lary ;  fins  edged  with  dull  orange  in  life,  this  color  disappearing  in 
spirits.  Length  about  a  foot.  Coasts  of  Cuba ;  rather  common  in  the 
markets  of  Havana,  where  the  specimens  here  described  were  taken  by 
Dr.  Jordan,    (inter stitialis,  having  interstices.) 

Serramu  inter$tUiaUi,  Poey,  Memorise,  ir,  127, 1860,  Cuba. 

Tritotropi*  ckhrodomui,  Poit,  Repertorio,  n,  231, 1868,  Cuba. 

Trimtropu  iatentitialii,  Post,  Synopsis,  286,  1868. 

ifycteroperca  mtenHHali^  Jordan  A  Swain,  f.  c,  366,  1884;  Jordan  k  Kioknmann,  /.  c,  371, 1890. 

Epimephetus  Mfenriuiia,  Boulrnurr,  Gat.,  I,  266. 

1668.  MTCTKBOPEBCA  DIMIDIATA  (Poey). 

Head  3 :  depth  3.  D.  XI,  16;  A.  Ill,  11 ;  scales  110.  Body  rather  deep 
and  compressed;  mouth  small,  lower  jaw  projecting;  canines  strong,  as 
in  Mycteroperca  falcata ;  snout  rather  sharp,  4  in  head;  maxillary  2;  eye 
5 ;  nostrils  small,  not  far  apart,  the  anterior  rather  the  larger ;  angle  of 
preopercle  salient,  armed  with  stronger  teeth ;  gill  rakers  rather  slender, 
x-f  14.  Scales  rather  small;  caudal  fin  rather  deeply  lunate;  anal  fin 
rounded.  Color  in  spirits,  quite  dark  above,  the  lower  half  abruptly 
paler;  a  narrow,  pale  ring  around  caudal  peduncle,  behind  which  is  a 
squarish  dark  blotch,  smaller  than  eye,  at  base  of  upper  rays  of  caudal ; 
a  dark  area  from  tip  of  lower  jaw  through  eye  to  the  boundary  between 
the  dark  and  pale  on  the  sides ;  caudal,  soft  dorsal,  ventrals,  and  anal 
edged  with  black.  Here  described  from  a  small  specimen  (26953,  M.  C. 
Z.,  8  inches  long)  in  the  Museum  at  Cambridge,  sent  from  Havana  by 
Professor  Poey,  and  probably  one  of  his  types.  Coasts  of  Cuba ;  appar- 
ently very  rare.  (dimidiatus,  halved,  upper  half  of  body  differing  in 
coloration  from  lower.) 

Bernnuu  dtmidiattu,  Pobt,  Memoriae,  ii,  129,  I860,  Cuba. 

Tritotropis  dimidiabu.  Port,  Synopsis,  285,  1868. 

ifyeUroperca  dimidiate^  Jordan  6  Swain,  /.  c,  367, 1884;  Jurdan  &  Eioknm  ann,  L  c,  372, 1890. 

friaijrtrfRi  dimidiahu,  BoUMUfQRA,  Cat,  1, 204 


type*  of  tbeapsoiM.     ( error,  atrMiga;  api*r.  nana.) 


■nu.   PAHEPINEPHELUt     I 


Howl  L'l  in  length ;  depth  3'.  D.  XI.lt>;  A.  III.  11  or  13:  mW  U-»  u 
115-10  tu  16,  port*  75  !..  Ki.  Itwhr  rattier  ilwp,  ownpnn  1,1**  aa—u 
■hmrp,  Ilir  anterior  profile  •traiftul ;  iiilrrurbitml  apar*  flat  <•)  «  >«i  lb 
5i  in  bead  :  mouth  moderate,  llie  maiiUarY  nirnding  ja*t  WiiM  «• 
31  in  lieail  ;  eye  It  tu  7  in  head  :  canine  teeth  akuali :  pm^nj  iu  i 
aalieot  uglr  :  Kill  taken.  Very  Ion*  an.l  Blender,  i+JI  til*  r-  vwi 
iujr  to  LlmilrNp-ri,  the  longeat  |  diameter  of  eye  and  7(  la  a— at  iirm 
spine-  small  :  mi  ft  dorsal  slightly  anffitlated,  the  lon(«at  rat  I'  .*  WW 
anal  I'm  |  in  mini  h[fcim<u«,  rapecinllj  in  adalUi  abarady  milalaJ  aa  i 
if.  talnxlo.  rlie  longest  ray  1j  in  lirad,  in  yoaag  apM-iawa*  rvaa-4*a< 
caudal  Innate,  ill.'  angles  well  prodaerd  in  lb*  adalt,  lb*  nn  bIih«« 
in  yuniifC :  pectoral  I  j  in  head  ;  ventrala  abort,  not  narlitf  i«a.t  7)  u 
3i.  Bunlenicen.  Coloration  grayish  olive,  witk  itlinliiwi  •!"  cart 
•run nil  irregular  roundish  pale  apota:  a  black  nnatacb*  *W«  *■!«■  -< 
maxillary  ;  Una  not  much  darker  than  body,  nanaJly  daaky  at  ua> :   iw*g 
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with  the  markings  more  distinct  than  they  are  in  the  adults;  young 
sometimes  with  a  dark  blotch  on  back  of  caudal  peduncle,  according 
to  Boulenger.  This  description  is  chiefly  from  No.  4805,  M.  C.  Z.,  from 
Rio  de  Janeiro,  13  inches  long.  This  species  is  very  well  distinguished 
from  all  other  groupers  by  the  greatly  increased  number  of  gill  rakers,  a 
character  first  pointed  out  by  Dr.  Bean.  Perhaps  more  than  one  species 
of  this  type  exists,  distinguished  by  the  number  of  gill  rakers.  The  type 
of  ruber  has  but  24.  Those  examined  by  us  from  Brazil  and  from  Athens 
have  30  or  more.  West  Indies,  Brazil,  Mediterranean  Sea,  and  islands  of 
the  eastern  Atlantic ;  common  in  the  Mediterranean  and  off  the  coast  of 
Brazil,  (ruber,  red ;  from  the  supposed  coloration  of  the  original  bleached 
specimen,  which  may  possibly  have  been  a  deep-water  form.)*    (Eu.) 

Epinephthu  ruber,  Bloch,  Ichthyologia,  vii,  22, 1793,  pi.  330,  "  Japan  ";  Boilexoer,  Cat,  i,  268. 
Myderoperca  acvremga^  Jordan  &  Swam,  I.  c,  369,  1884  (not  Spanu  acirenga,  Bafixesque,  which 

is  an  Epuuphtltu). 
Serramu*  acuttrostru,  CuvierA  Valenciennes,  Hist.  Nat.  Poiss.,  n,  286, 1828,  Brazil;  GPntuer, 

Oat,  i,  135, 1859. 
Serrantu  undvlocu*,  Cuvier  &  Valenciennes,  Hist  Nat  Poiss.,  u,  295, 1828,  Brazil;  GCkthbb, 

Oat,  i,  143,  1859. 
Serramu  finco,  Cantbaink,  "Nouv.  Mem.  Ac.  Brux.,  1831,  xi,"  Naples. 
8emxmu»  fiuctu,  Lowe,  Trans.  Oambr.  Philos.  Soc.,  vi,  196,  1836,  Madeira;  (Anther,  Gat,  I, 

134,  1859. 
Oerna  nebulota,  Gooco,  "Indice  Pesci  Messina,  Gen.  45,  sp.  2,"  1844,  Messina. 
Gernamacrogrnis,  Sassi,  "Descr.  Genova  o  il  Genovasato,  1, 139,"  1846,  Genoa. 
Serranus  emarginahu,  Valenciennes,  Ichth.  lies  Canaries,  10, 1850,  Canary  Islands. 
Epimephelu$  chalimiiu,  Cope,  Trans.  Am.  Philos.  Soc,  1871,  465,  St.  Martina. 
Onma  actOtrosfru,  var.  lato,  Doderlein,  I.  c,  74,  Palermo;  monstrous  form. 
SemntM  ruber,  Peters,  Berliner  Monatsb.,  107, 1865,  (redescriptiou  of  original  type). 
JtycferojMrca  rubra,  Joed  am  &  Eioknmann,  I.  c,  372, 1890. 


Subgenus  XYSTROPBRCA,  Jordan  A  Evermann. 
1671.  MYCTEBOPEBCA  PABDAJJS,t  Gilbert 

(Ca  BR  ILL  A  PlRITITA.) 

Head  2*  in  length ;  depth  3;  snout 3£;  eye  6.    D.XI,17;  A.  111,11;  scales 
90.  Lower  jaw  strongly  projecting.  Teeth  small,  the  outer  row  in  mandible 


♦In  case  a  red  form  of  this  species  should  be  found,  the  ordinary  brown  form  or  variety  may 
be  called  var.  acutiroetru.  It  is  possible,  also,  as  above  indicated,  that  Mycterouerca  acuiiroMru,  to 
which  form  tho  above  description  belongs,  is  really  a  distinct  species.  The  following  comj»ri- 
son  of  Bloch'8  type  of  Epimpphelus  ruber,  .165  meters  in  length,  from  "Japan,"  with  Mycleruperca 
aeutirortrU,  is  made  by  Dr.  Hllgendorf,  who  writes:  "The  gill  rakers  are  indeed  numerous.  I 
count  24  on  the  ceratobranchial  of  the  first  arch.  The  longest  of  these  measures  6f£  millime- 
ters. The  points  in  which  ruber  differs  from  acutirotirit  (compared  with  a  larger  example— 
12581,  .283  millimeters  long,  from  Atheus)  am  the  following:  The  pale  coloration,  which  is  hardly 
to  be  explained  by  bleaching,  as  the  dark-brown  pigment  suffers  little,  nor  is  it  to  be  accounted 
for  by  difference  in  age.  The  caudal  is  in  ruber  apparently  strongly  rounded,  and  the  pectorals 
as  well  as  ventrals  are  longer  in  ruber.  The  ventrals  reach  at  least  to  the  vent.  The  point  of 
the  pectoral  is  78  millimeters  from  the  snout  86  millimeters  from  the  end  of  the  caudal  (as  7 
to  8).  In  acutiroetri*  these  numbers  are  respectively  123  and  160  millimeters  (as  3  to  4).  This 
difference  may  be  expressed  by  sayiug  that  in  acutiro*tri$  (or  in  old  examples?)  the  hinder  parts 
of  the  body  are  more  stretched.  The  streaks  on  the  sides  shown  in  Bloch's  figure  are  merely 
the  boundaries  of  the  groups  of  muscles."  The  difference  in  the  form  of  the  caudal  above 
noticed  may,  we  know,  be  due  to  age,  as  in  specimens  of  6  inches  it  is  very  rarely  lunate.  The 
difference  in  form  is  not  unlikely  also  a  matter  of  age.  The  pale  color  of  the  type  of  Kpinephelmt 
ruber  may  be  duo  to  exposure  of  tho  type  to  sunlight.  A  few  weeks  of  nuch  exposure  will 
destroy  all  pigment  cells.  As  the  specimen  has  now  been  more  than  a  century  in  alcohol,  such 
an  exposure  may  have  some  time  taken  place. 

t  The  following  description  is  taken  from  a  specimen  from  the  Venados  Islands,  near  Mazatlan: 

Mucteroperca  pardali*.— Head  3  in  length;  depth  H^V     D.  XI,  16;  A.  Ill,  11;  scales  90  to  100, 

small,  smooth,  embedded,  difficult  to  count.    Eye  6%  in  head;  maxillary  2%;  pectoral  1%; 


the  diameter  of  the  pupil,  thooe  uteriorly  and  ikn  1  i  nin«  *•*** 
■mailer,  thoae  on  top  of  head  abont  the  »i»  of  ■  pin  baad:  oa  m»—  u— 
■pot*  are  turro untied  wltb  relicnlation*  of  jrrajiah  eilier? .  ikn  ctwu>< 
color  darker  and  hrownlah  on  npper  part*  ;  a  dark  brown  ■iml  W4  =l* 
the  maxillary,  and  one  on  membrane  of  prnnaxillarj  ;  t  «»•■-•.'  I«  «*- 
•oft  dorasl  and  aual  with  brown  alreakaon  iHBbraiiM  Wi««  lut. 
on  haaal  half,  and  a  few  indiallnct  brown  spot*  on  middle  of  fit  ••»<& 
brown  spotted,  with  a  narrow  whit*  margin ;  pectorals  light  at  !■»■»  ■.*- 
distal  half  blackish,  with  a  wide  pale  border  poatar wrli  j  <tuu  *  u 
brown  atreaka  along  membrane*  on  inner  fao*.    MiilWrt.  I     ljr«<ik  ;  k« 

twlnJi  ±  Bxidf  ***p,  mbiul:  ulrrW  pfv*1*  nta»r  «**r-  u*  wrmiffcl  *;•**  p>a  »  ■  psi  t 
proj-rtjEiK.     ftnaJI  raalM  Iq  l.rtb  )*w«:  prwprrrW  wit*  auHk  uj  ■  KlpfBi  a**;w<       '-*     -  ■ 

tart.  iKinal  flu  |olBI#-J.  tniJ  ttt  hlffa.  cnu*ilAi  I*  lurw.  utfW  wvf.ia  -«■»->  i»^'>* 
eoaratv.     Siilb  *,n  r»j  *rty  hl/ti.  rrvhlar  U»  a»Tu»4  il[.  ,4  1h<    •  *»  k  »  *w*-    ■»-*«*  rw* 


>u  aananant*  ut  *t»"t  lu  mj  Wm  ■  -■Vr  u 
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Gulf  of  California;  rather  common  about  the  rooky  islands  about  Mazatlan; 
a  handsome  species,  valued  as  food,    {napdakiq,  leopard.) 

MfcUroperc*  pardalu,  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1891,  661,  La  Pas  Bay,  Lower  Cali- 
fornia.   (Coll.  Albatross.) 
E^mtpkthu  pardaht,  Boulznobr,  Oat,  I.  268. 

Subgenus  MYCTEROPERCA. 

1572.  MYCTEROPERCA  OLFAX  (Jenyns). 
(Yellow  Group**.) 

Head  2ft  to  3;  depth  3};  eye  small,  7  in  head.  D.  XI,  17;  A.  Ill,  11; 
scales  20-110  to  120-60,  pores  75.  Body  robust,  not  strongly  compressed ; 
head  deep,  the  snout  rather  sharp,  the  anterior  profile  steep;  mouth 
large,  the  maxillary  reaching  somewhat  beyond  eye,  2\  in  head,  its  sur- 
face scaly ;  teeth  moderate ;  lower  jaw  prominent ;  canines  normal ;  nos- 
trils large,  very  close  together,  separated  by  a  narrow,  vertical  septum, 
the  posterior  about  3  times  the  diameter  of  the  anterior,  which  is  broader 
than  the  septum ;  preorbital  as  broad  as  eye ;  interorbital  area  flattish 
and  broad,  4|  in  head ;  gill  rakers  coarse  and  long,  x  +  15 ;  preopercle 
without  salient  angle,  its  notch  moderate ;  scales  small,  chiefly  cycloid. 
Dorsal  spine  strong,  the  second  and  third  elevated  so  that  the  posterior 
outline  of  the  fin  is  concave,  first  spine  just  half  the  second,  second  and 
third  equal,  2|  in  head,  fourth  li  in  third ;  soft  dorsal  scarcely  angular; 
pectorals  If  in  head;  ventrals  short,  scarcely  reaching  vent;  caudal  fin 
shallow-lunate ;  soft  anal  falcate,  its  posterior  margin  concave,  the  long- 
est rays  2*  in  head.  Color  brown,  with  some  traces  of  grayish  vermicula- 
tions  around  small  round  brown  spots;  fins  all  dusky,  especially  distally ; 
young  covered  all  over  with  round  brown  spots,  much  smaller  than  the. 
pupil;  a  black  mustache;  pectoral  with  a  narrow  pale  edge.  (Descrip- 
tion from  No.  24198,  M.  C.  Z.,  2  feet  long,  from  James  Island,  Galapagos.) 
Galapagos  Islands;  Panama.  Length  2  or  3  feet,  (olfaoto,  to  smell,  from 
the  large  size  of  the  nostrils.) 

8*rramu$  olfax,  Jenyns,  Zofil.  Beagle,  Fishes,  8,  pi.  4, 1840,  Galapagos  Islands  (Coll.  Darwin); 

GOnthbr,  Proc.  Zotfl.  Soc.  London,  1877,  67. 
Mfderoptrea  olfax,  Jordan  A  Swain,  I.  c,  1884, 376;  Jordan  A  Eioenmann,  f.  c,  367, 1890. 
EpintphcluM  olfax,  Boulenoer,  Cat,  I,  263. 

Represented  in  deep  water  about  the  Galapagos  Islands  by 

1672a.  MYCTEROPERCA  OLFAX  BUBERRIMA,  Jordan  A  Boll  man. 

A  large  specimen  taken  by  the  Albatross  at  Abingdon  Island,  in  the 
Galapagos,  seems  to  have  been  bright  red  in  life.  It  probably  represents 
a  deep-water  variety  analagous  to  the  red  varieties  of  West  Indian 
species.  The  anal  is  a  little  lower  than  in  an  equally  large  specimen  of 
the  typical  olfax  taken  in  the  same  locality.  No  other  difference  is 
apparent.    Abingdon  Island,  Galapagos  Group,    (ruberrimus,  very  red.) 

Mpderoperca  olfax  mbtrrima,  Jordan  A  Bollman  MS.  in  Jordan  A  Eioenmann,  Reriew  Seira- 

nidap,  367,  1890,  Abingdon  Island. 
MyefarojMrca  of/ax,  Jordan  A  Bollman,  Proc.  U.  S.  Nat.  Man.,  1889, 181;  in  part. 


convex,  IU  breadth  abool  4  in  bead.  PreoperrW  -ill 
salient,  the  emargi nation  ibo'i  it  rather  distinct,  Uh 
near  the  angle  being  somewhat  enlarged.  TieMril*  r 
together,  the  posterior  much  tbe  larger.  Hill  rakrn  ra 
about  17  on  loiter  part  of  anterior  arch.  graJss  aaai 
Dorsal  spines  rather  elendar  and  low,  the  third  It  ta 
moderate ;  candal  fin  distinctly  Innate,  tbe  appei  set 
bead  ;  ana)  very  bigb  and  falcate,  (be  middle  rays  p* 
their  length  ],*„  in  head,  the  posterior  raja  ntptdlj  aba 
outl iu*  of  the  fin  1*  mncb  concave ;  anal  spaaas 
pectorals  reaching  beyond  lipeof  ventrala,'J  in  bead  ' 
and  fin*  nearly  uniform  brick  red  ;  tip  of  pectorals  da 
without  distinct  dusky  edginga.  la  spirits,  '""''g  t 
then  to  dull  gray,  (inlf  of  California,  ftal  three  s* 
of  thie  beantifnlly  colored  species  are  known.  The  B 
Dr.  Streets  at  Angel  Island:  tbeeeeond.deaenbedaboTe 
obtained  at  Haiatlan  by  I>r.  Gilbert,  where  il  ia  >rry  i 
obtained  by  Dr.  Jordan  in  December,  MM,  from  %'•* 
Mazatlan.  Length  of  specimen  described,  38  latches, 
if  existing,  is  unknown.     (rosaems,  rosy.) 


■•;«.  MifTEBetvari  filth  t  r^i, 

ift-ur.  liuu-;  1UH».| 

Head  2i   to  3:  depth  3+  to  34  ;  eye  large,  S  in  bead  i 
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posterior  tho  larger.  Upper  limb  of  preopercle  slightly  convex,  very 
finely  serrate ;  a  rather  sharp  notch  above  the  angle,  which  is  salient,  and 
bears  a  few  coarse  teeth.  Gill  rakers  rather  elongate,  15  or  16  besides 
rudiments,  19  or  20  in  all,  on  lower  part  of  anterior  arch.  Scales  small, 
mostly  cycloid.  Dorsal  spines  rather  slender  and  weak,  the  outline  of 
the  fin  gently  curved,  the  second  spine  about  equal  to  the  eighth  and 
higher  than  the  tenth ;  the  third  and  fourth  spines  longest,  2£  in  head; 
caudal  with  falcate  lobes ;  anal  with  its  middle  rays  exserted ;  longest 
ray  of  anal  2£  in  head ;  upper  lobe  of  caudal  \\.  Pectoral  reaching  tips 
of  ventrals,  If  in  head.  Ventrals  short,  not  reaching  vent.  Pyloric 
ccpca  15.  Color  in  life,  brown  above ;  sides  grayish  brown,  faintly  covered 
with  darker  spots  which  disappear  in  spirits  ;  eyes  and  angle  of  mouth 
yellowish  ;  vertical  fins  dusky,  the  outer  portions  bluish  black  ;  ventrals 
and  pectorals  bluish  black,  the  pectorals  with  a  whitish  edge.  Length 
2  to  3  feet.  West  Indies,  north  to  Bermuda ;  a  common  food-fish  at  Havana. 
(faloatus,  scythe-shaped.) 

Serrnnmafaleaht*,  Poet,  Meniorias,  n,  138,  I860,  Havana. 

TYi»oiropi*f<dc<iht*y  Poey,  Synopsis,  285,  1868. 

Mffcteropetxa  falocda,  Jordan  St  Swain,  I.  c,  1884,  362  ;  Jobdan  A  Kiornmann,  /.  c,  368, 1890. 

JEjpmmpM** /okal**,  Boulengeb,  Cat,  i,261. 

Represented  on  the  Florida  Coast  by 

1574s.  MYCTEBOPEBCA  FALCATA  PHENAX,  Jordan  St  Swain. 

(Scamp;  Bacalao.) 

Specimens  from  the  Florida  Coast  differ  somewhat  from  all  those  observed 
at  Havana.  The  chief  difference  is  in  the  direction  of  the  canine  teeth, 
which  are  rather  weaker  than  in  var.  falcatay  those  of  the  upper  jaw 
scarcely  directed  forward,  those  of  the  lower  scarcely  backward.  The 
serra  on  the  preopercle  are  rather  weaker  than  in  var.  falcata,  and  there 
is  some  difference  in  color,  as  is  shown  in  the  following  notes  on  a  speci- 
men from  Key  West:  Head  3;  depth  3*.  D.  XI,  18;  A.  Ill,  11;  scales 
24-135-10.  Color  in  life:  Pinkish  gray  above,  paler  purplish  gray  below ; 
upper  parts  and  opercle  thickly  covered  with  small,  rounded,  irregular 
spots  of  dark  brown ;  sides  with  larger  and  fainter  brown  blotches,  more 
or  less  horizontally  oblong,  and  somewhat  reticulate;  spinous  dorsal 
brownish;  soft  dorsal  darker,  faintly  spotted,  edged  with  dusky  and 
with  a  narrow  rim  of  whitish  anteriorly;  caudal  brownish,  spotted  with 
darker,  its  outer  rays  blackish  posteriorly ;  anal  dusky,  blackish  ante- 
riorly, and  edged  with  whitish;  pectorals  plain,  dusky  toward  the  tips, 
edged  with  whitish ;  ventrals  pale,  tipped  with  dusky ;  mouth  pale, 
scarcely  greenish.  Length  about  2  feet.  Coasts  of  southern  Florida; 
abundant  about  the  Keys,     (^vaf,  deceptive,  equivalent  to  "  scamp.") 

Tritotropi*  falcatuM,  Goodk  St  Beam,  Proc.  U.  8.  Nat  Mas.,  1879,  14<t;  Jordan  A  Gilbert,  Synop- 
sis, 538, 1883. 

EpmtphtUu/alcahu,  Jordan,  Proc.  U.  8.  Nat.  Mas.,  1884, 124. 

Mpdmvptrca  falcata  phtnar%  Jordan  St  Swain,  Proc.  U.  8.  Nat.  Mum.,  1884,  363,  Key  West; 
Jordan  St  Eioknmann,  I.  c,  368, 1890. 

F.  N.  A. 76 


visidM  uiu<ii.    (tui.  Hn+i—  *i*.    Tya.ia  iim>»— 
u;«.  ■  Trriftortsra  ( iLLtiki.  r— 

Head    S;   depth   .1.      I).   X],   llii   A.   III.   II  .   --ale.    Mi   i«    M.      ... 
head :  annul    lj.      Italy    rather   deep   ami    niinpiryril ;     frra^r.j     ■   j 
■alie-ul  uujr>;  Rill  raken  x  +  11';  noiriU  ae  in  If    (^™,  iW  »-—.«-- 

rollHiilcrahly  ill  ci  larger,  tllrlmi  ehwe  lojrlhfl,  tb*  lv(ri  a.lku  lb-" 
horizontal  cronn  partition  ml  but;  anal  aearcelj  tuf«!iu  l'i..-. 
c.ica  111.  large  and  firm,  Color  in  apitita.  l.ra»6nL  iirriikm  *  :j 
grayiat)  relirulatiotin  around  amall  brown  epoU.  Ibiw  c-^i  !ti[>i  ;u* 
pupil  ami  hot  evident  i>u  head  ;  fin.  all  edged  »ib  d»L<  \>wm~%  if 
to  I'upt   lliv  color  iadark   browniab  olive,  mb   rugnded  .;-.!.   of   •*,.,• 

brown,  darker  on  the.  edge*  of  tl>«  vertical  Una.  ■nh  a  p»~  nir>  a--™* 
ilin  (toft  dorsal  anil  anal ;  X  narrow  dinky  rroae  bud*,  a  L;t  fc  4^*r?»- 
after  death,  Caudal  with  a  beautiful  green  rruaa  baud,  attnrf  t*  •«. 
detKiculatioiw of  ita extremity.  Tlir  perioral  toward  Hxcnbi ..  t.... . 
lab,  followed  by  a  dark  color  coming  from  (be  colon  Hub  *f  tt»:iii  t 
(lie  IHWterior  margin  it  green.  I-eiigtb  1(  feet.  C<>MI  oft  it<a  * -r- 
ran-:  bcrc  dear  n  bed  fo.ru  No,  liKH].  M  C.  Z  .  II  inebe.  ).«,«■  at »«.-«-  • 
one  of  P«ej"i  tyj-ea.  , .  .<>;,«-.  beauty:  ->.«,  tail,  i 
»f— 1-~ H h.ft.  IU1rr1„rv,. i.  m.  w.  l-T.Cuba    J  a...  •  tt. ...... 
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1677.  MYCTEBOPEBCA  TIGRIS  (Cuvlcr  k  Valenciennes). 

(BonacI  Gato.) 

Head  2*  ;  depth  3f.  D.  XI,  16  or  17 ;  A.  Ill,  10  or  11 ;  scales  18-125  to 
135-50  to  55,  pores  80  to  85.  Body  moderately  elongate,  rather  strongly 
compressed.  Head  large,  the  anterior  profile  rather  more  strongly  carved 
than  in  most  species,  somewhat  gibbons  above  the  eyes ;  snoot  not  very 
acute,  3f  in  head.  Mouth  very  large,  oblique,  the  maxillary  extending 
to  beyond  the  eyes,  its  length  2£  in  head.  Canines  moderate,  nearly 
vertical.  Lower  jaw  strongly  projecting;  eye  6f  in  head.  Posterior 
nostril  much  larger  than  anterior,  the  two  close  together  and  close  to 
eye.  Interorbital  space  strongly  convex,  its  breadth  5J  in  head.  Pre- 
operole  forming  a  regular  curve,  without  salient  angle  or  conspicuous 
eraargination.  Gill  rakers  very  short  and  broad;  about  6  developed  on 
lower  half  of  arch,  besides  about  3  rudiments.  Scales  rather  small, 
chiefly  cycloid.  Dorsal  spines  rather  slender,  the  second,  third,  and 
fourth  subequal,  3}  in  head;  soft  dorsal  slightly  angulated,  the  tenth 
ray  slightly  longer  than  the  others,  3  in  head ;  caudal  truncate  or  some- 
what lunate,  the  outer  rays  ly>0  in  head ;  anal  high,  slightly  angulated, 
the  largest  rays  2|  in  head;  anal  spines  short,  graduated;  pectorals 
reaching  somewhat  beyond  tips  of  ventrals,  2  in  head ;  ventrals  short, 
not  reaching  vent.  Color  in  spirits,  olivaceous ;  the  head  covered  with 
very  distinct  honeycomb-like  reticulations  of  darker  olive,  surrounding 
pale  spots,  from  the  size  of  the  nostril  to  that  of  the  pupil ;  body  show- 
ing traces  of  such  spots ;  fins  plain,  the  soft  dorsal  and  anal  edged  with 
blackish.  Color  in  life,  olive  brown,  with  about  5  pale,  grayish  cross 
bands,  narrower  than  the  interspaces;  these  bands  about  obsolete  in 
spirits ;  all  the  fins  bluish  black,  the  vertical  fins  edged  with  whitish, 
the  pectorals  tipped  with  orange ;  top  of  head  reddish,  becoming  dusky 
in  spirits.  Length  of  specimen  described  (6708,  U.  8.  N.  M.)  from  Bar- 
badoes,  19  inches.  West  Indies ;  not  very  common ;  north  to  Bermuda. 
{tigrU,  tiger.) 

Berramma  tigrU,  Cuvixb  k  VALUfciKNNEft,  Hist  Nat.  PoIm.,  ix,  440,  1833,  San  Domingo;  GCn- 

thbr,  Cat.,  i,  112. 
Srrramu/cffcMM,  Poit,  Memorla«,  n,  134,  1860,  Havana. 
8fmm*9  repamcbtM,  Poit,  Memorias,  n,  135,  1860,  Havana. 

Triiotropis  rttieulatiu,  Gill,  Proc.  Ac.  Nat.  Sci.,  1865,  105,  Barbadoea;  coloratioii  faded. 
Trkotrvpi*  tigru,  Poet,  Ann.  Lye.  Nat.  Hiot.  N.  Y.,  186U,  307. 
Mfcteroperca  reticulata,  Joruax  &  Swain,  I.e.,  373,  1884. 
SerramM*  riculatu*,  Poky,  Memoriu,  u,  135,  1800. 

Mgckroperca  Hgri*,  Jordan  &  8waim,  J.  c,  304,  1884;  Jordan  A  Kiuknmann,  /.  r ,  3ttt,  18JK>. 
EpmtpMu*  tiffria,  Bovlsngeb,  Cat,  I,  25y. 

Represented  in  deep  waters  by  a  red  form  or  subspecies, 

1677a.  HTCTEBOPEBCA  TIGRIS  CAMELOPABDALIS  (Poey). 

Ground  color  bright  red,  otherwise  as  in  Mycteroperca  tigri*.  West 
Indies,     (camelopardali*,  like  a  giraffe  or  camclopard  in  color.) 

8erranu»  camelopardali*,  Poky,  Memorial,  ti,  132,  1860,  Havana. 
TrmMropia  c+melopardalu,  Poey,  Synopaia,  283,  1868;  Enunieratio,  14,  1875. 
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506.  CRATINUS,  Steindachner. 

Oraiinu*,  Stkindachner,  Ichthyol.  Beitr&ge,  vn,  19,  1878,  (aganixii). 

Body  subfusiform,  moderately  compressed;  the  head  long  and  low; 
cranium  essentially  as  in  Serranus,  the  smooth  area  above  very  large, 
longer  than  the  low  and  short  supraoccipital  crest.  Lower  jaw  much 
projecting.  Canines  small.  Scales  small  and  rough.  Gill  rakers  mod- 
erate. Dorsal  spines  very  unequal,  most  of  them  attenuated  into  long 
filaments  without  dermal  appendage.  Caudal  slightly  lunate.  East 
Pacific.  This  genus  is  related  to  Paralabrax,*  differing  in  the  form  of 
the  head  and  in  the  prolongation  of  most  of  its  dorsal  spines,  which 
are  attenuated  into  filaments  without  dermal  appendage.  One  species 
known,  a  fish  with  a  very  peculiar  physiognomy.  (Name  unexplained; 
perhaps  from  crates,  a  bundle  of  rods.) 

1678.  CRATINUS  AGAS8IZ1I,  Steindachner. 

Head  to  end  of  the  opercular  flap  2%  in  length;  depth  4.  D.  X,  12; 
A.  111,7;  eye  9  in  head;  snout  2f ;  maxillary  2£;  pectoral  2;  ventrals 
slightly  shorter;  longest  ray  of  soft  dorsal  3;  second  anal  spine  51; 
scales  9-68-22.  Body  elongate,  not  much  compressed;  profile  gently 
curved  from  tip  of  snout  to  dorsal ;  snout  long  and  pointed;  mouth  large, 
not  very  oblique;  maxillary  extending  to  posterior  margin  of  eye;  lower 
jaw  strongly  projecting;  teeth  moderate,  in  several  irregular  series; 
nostrils  equal,  nearly  round,  the  space  between  them  as  great  as  their 
diameter,  the  anterior  one  with  a  flap  on  its  posterior  margin  ;  eye  small, 
set  high  in  the  head  ;  interorbital  shallowly  and  evenly  concave ;  supra- 
occipital  ridge  extending  nearly  to  upper  angle  of  opercle ;  rounded  pos- 
terior limb  of  preoporcle  finely  serrate,  lower  limb  entire;  opercle  with  a 
broad,  flat  spine,  behind  which  is  a  large  flap.  Gill  rakers  moderate, 
rather  slender,  3  -f-  9,  with  3  or  4  rudimentary  ones.  Snout,  preorbita^ 
interorbital,  and  upper  edge  of  maxillary  with  a  few  scattered,  partially 
embedded  scales,  with  much  naked  skin  between;  lower  part  of  maxil- 
lary and  lower  jaw  nakod  ;  cheeks  closely  set  with  small  scales,  opercles 
with  much  larger  ones ;  many  accessory  scales  on  head.  Scales  on  body 
large,  without  accessory  scales ;  a  few  small  scales  running  up  on  base  of 
soft  dorsal ;  all  scales  on  body  and  head  ctenoid.  First  dorsal  spine 
short,  not  much  longer  than  eye, the  second  slightly  longer :  third,  fourth, 
fifth,  and  sixth  extremely  long,  longer  than  head,  and  reaching  to  the 
middle  of  soft  dorsal,  the  rest  not  elongate;  soft  dorsal  moderately  high, 
the  first  rays  the  longest;  second  anal  spine  about  twice  as  long  and 
much  stouter  than  first,  third  slender,  a  little  longer  than  second,  and 
closely  united  to  first  anal  ray,  the  middle  rays  the  longest,  twice  as  long 
as  second  spine,  fin  rounded  behind;  pectorals  broad,  the  middle  rays 
longest,  the  fin  bluntly  rounded  behind,  reaching  a  little  past  ventrals ; 
caudal  fin  shallow-lunate.     Color  in  spirits:  Snout  and  upper  parts  dark 


*  Dr.  Boulenger  is  certainly  lu  error  lu  referring  this  species  to  his  subgenus  Semxmu. 
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brown,  light  below ;  dorsal,  anal,  and  ventrals  dark.  Galapagos  Archi- 
pelago ;  scarce ;  the  specimens  here  described  from  Charles  Island,  one  of 
the  Galapagos,  the  largest  about  18  inches  long.  The  posterior  half 
of  the  body  resembles  that  of  the  species  of  Paraldbrax ;  the  long,  low 
head  suggests  Philypnus.    (Named  for  Professor  Louis  Agassiz.) 

OraliMus  agauizii,  Stkindachner,  Ichth.  Beitr.,  vu,  10,  1878,  Galapagos  Islands  (Coll.  Agna- 
tic k  Steindachncr);  Jordan  k  Eigknm anm,  J.  c,  394, 1890. 
Serrano*  agoHitii,  BouLENUKB,  Cat.,  I,  282. 

507.  HYPOPLECTRUS,  Gill. 

(Vacas.) 

HfpopUctru*,  Gill,  Proc.  Ac.  Nat.  8c i.  Phila.,  1862,  236,  (jmella). 

Body  more  deep  and  compressed  than  in  the  other  groups  allied  to  Ser- 
ranua.  The  skull  differs  from  that  of  Serranus  chiefly  in  the  development 
of  the  supraoccipital  crest,  which,  in  accordance  with  the  form  of  the 
body,  is  much  elevated.  The  smooth  area  on  top  of  cranium  is  large 
extending  backward  to  border  of  preopercle,  the  supraoccipital  and  pari- 
etal crests  being  short;  the  ventrals,  as  in  Serranus,  are  behind  the  axil 
of  the  pectoral.  All  the  species  have  several  antrorse  serras  on  the  lower 
limb  of  the  preopercle,  but  smaller  than  in  Gonioplectrus.  The  species  of 
Hypoplectrus  are  all  American,  and  a  study  of  their  relations  offers  many 
difficulties.  We  have  examined  typical  examples  of  a  large  number  of 
the  nominal  species.  While  each  of  these  shows  certain  striking  peculi- 
arities in  color,  most  of  them  are  absolutely  identical,  one  with  another, 
in  all  other  respects.  Moreover,  even  among  those  in  which  the  coloration 
seems  most  sharply  defined,  there  are  many  variations.  After  an  exami- 
nation of  the  large  series  of  typical  forms  sent  by  Professor  Poey  to  the 
Museum  at  Cambridge,  we  find  ourselves  driven  to  the  conclusion  that  all 
the  common  forms  of  Hypoplectrus  probably  constitute  but  a  single  species, 
subject  to  almost  endless  variations  in  color.  This  view  we  here  adopt, 
leaving  for  convenience  sake  the  various  nominal  species  to  stand  as  color 
varieties  or  subspecies,  produced  by  the  action  of  some  agencies  as  yet 
unknown,     (vno,  below;  TrAjyar/jov,  spur.) 

a.  Scales  large,  about  46  pores  in  lateral  line;  body  short  and  deep,  the  depth  2%  in  length; 
head  2];  profile  from  dorsal  to  occiput  convex,  concave  above  eye;  preorbital  narrow; 
maxillary  reaching  to  below  middle  of  eye;  lower  jaw  slightly  included;  teeth  strong, 
large  teeth  in  front  j;  fourth  dorsal  spine  highest,  2}  in  head;  middle  caudal  rays  little 
shorter  than  tho  outer  ones;  pectoral  reaching  anal;  teeth  of  preopercle  growing  larger 
downward;  angle  and  lower  limb  with  about  9  strong  radiating  serra>,  those  nearest 
the  angle  largest,  the  others  directed  more  and  inoro  forward.  Color  (of  the  single 
specimen  known)  black  with  violet  luster;  faint,  palo  streaks  along  the  rows  of  scales 
on  lower  parts  of  body;  caudal  fiu  abruptly  translucent  yellowish;  pectorals  colorless; 
tips  of  dorsal  and  anal  spines  and  edge  of  soft  rays  abruptly  whitish. 

LAJIPRl'HUg,  1.V79. 
aa.  Scales  moderate,  60  to  65  pores  in  the  lateral  line;  dorsal  rays  X,  15;  depth  2  to  2}£  in 
length,  the  head  about  3;  maxillary  2  in  head;  caudal  fin  slightly  lunate;  fourth  dor- 
sal spine  highest,  2}  in  head;  pectorals  narrow,  about  reaching  second  anal  spine; 
gill  rakers  short  and  slender,  x  +  12.  Coloration  extremely  various,  characterising 
many  nominal  species  or  varieties  described  below.  mnooLoa,  1580. 
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spine,  nearly  as  long  as  head,  about  equal  to  ventrals;  third  anal  spine 
longest,  as  long  as  longest  of  dorsal ;  gill  rakers  short  and  slender,  x  -f  12. 
Length  6  to  12  inches.  West  Indies,  north  to  the  Florida  Keys  on  rooky 
shores ;  not  recorded  from  Brazil ;  locally  common  and  excessively  vari- 
able as  indicated  above.  Only  the  form  called  nigricans  thus  far  recorded 
from  the  United  States.  Length  about  a  foot,  {unicolor,  uniformly  col- 
ored ;  a  most  inappropriate  name  even  for  the  typical  form  )  Coloration 
extremely  various,  the  following  being  the  nominal  species  or  varieties 
thus  far  described : 

a.  Soft  dorsal  checkered  or  spotted  with  pale  blue  or  crossed  by  blue  lines  (theee  occasionally 
obsolete). 
b.  Body  dusky,  the  head  and  belly  orange,  the  top  of  the  head  olivaceous;  a  black  spot 
on  each  side  of  caudal  peduncle  close  behind  dorsal;  black  band  or  spot  in  front 
of  eye  not  bordered  by  blue;  cheeks,  opercle  and  breast  with  vertical  lines  of 
metallic  blue;  dorsal  yellowish;  pectoral  and  caudal  orange;  a  black  spot  in  the 
axil;  upper  margin  of  pectoral  blue;  anal  orange  with  bluo  border;  ventral 
greenish,  its  base  orange.  unicolor  (=  maculifkrus),  1580. 

bb.  Body  all  violet  with  5  or  6  more  or  less  distinct  black  cross  bands,  the  middle  one  broad- 
est, covering  the  space  from  the  fourth  to  the  tenth  dorsal  spine  and  meeting  its 
fellow  under  the  belly;  the  band  at  the  nape  broad  and  saddle-like,  bounded  by  2 
pale  cross  streaks  on  nape,  opercle,  and  cheeks;  snout  pale,  a  pale  shade  across  it; 
ventrals  pale  or  dark;   other  fins,  except  spinous  dorsal,  mostly  pale.    Pores  60; 
8  series  above  lateral  line, 
c.  Cheek  with  a  blue  band  befo  e  eye  and  some  bluo  spots  before  it.        puella,  1580a. 
or.  Cheek  without  bluo  band;  no  blue  spots  on  snout;  colorsduller.     vitulinus,  15806. 
bbb.  Body  and  head  yellow  anteriorly;  body  abruptly  black  posteriorly,  the  back  extending 
forward  to  a  wavy  line  reaching  from  first  dorsal  spine  to  vent;  a  broad  dark-blue 
band  in  front  of  eye,  bordered  by  sky  blue;  fins  chiefly  orange;  ventral  and  anal 
bordered  by  sky  blue.  pinnavarius,  1580c. 

Soft  dorsal  plain,  without  distinct  blue  lines  or  spots. 

d.  Preorbital  region  with  1  or  more  dark-blue  stripes,  bordered  by  bright  sky  blue  (not 

fading  in  spirits). 

e.  Body  yellow  anteriorly,  black  posteriorly,  the  black  extending  forward  to  a  line 

joining  the  nape  and  last  anal  ray;  fins  orange;  a  single  blue-black  stripe  or 

spot  in  front  of  eye,  ocellated  with  sky  blue;  caudal  pedunclu  very  dark  above. 

OUTTAVARIUK,  1580J. 

ee.  Body  all  orange  yellow,  fins  orange;  snout  and  lower  jaw  blue;  2  bluo  stripes,  each 

bordered  with  sky  blue,  before  the  eye.  gummiqutta,  15S0e. 

eee.  Body  saffron  yellow,  orange  posteriorly;  snout  with  blue  streaks  and  some  blue 

dots.  CRocoTus,  1580/. 

dd.  Preorbital  region  without  blue  stripes;  scales  usually  (?)  smaller;  pores  65,  11  series 

aliove  lateral  line. 

/.  Preorbital  region  with  violet  spots;  a  ronnd  black  spot  on  side  of  caudal  peduncle; 

dorsal  light  greenish;  body  light  olive  green  above,  reddish  below;  pectorals 

pale  yellow,  the  first  ray  blue;  ventrals,  anal,  and  caudal  light  orange. 

ABKRRAM8,  158ty. 

J.  Preorbital  region  without  distinct  violet  spots. 

g.  General  color  blackish,  brown,  or  yellowish — not  indigo  bluo. 

.h.  Color  brownish,  the  middle  of  the  front  of  body  yellowish;  fins  all  yellow 

except  the  ventrals,  which  are  black.  accehbus,  1580A. 

hh.  Color  yellowish  pink;  caudal  and  pectorals  pale;  ventrals  and  anal  bright 

light  blue.  affinis,  1580*. 

gg.  Color  of  body  black  with  violet  shades. 

i.  Pectoral  and  caudal  fins  abruptly  bright  yellow.  chlorcrus,  1580j». 

U.  Pectoral  and  caudal  fins  violet  black  like  the  rest  of  the  body. 

nigricans,  1580&. 
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j.  General  color  deep  indigo  blue  erery  where  on  body  and  fins;  body  with 

4  to  6  broad  cross  bars  of  darker  bine. 

1c.  Cheeks  plain,  without  distinct  stripes.  indigo,  15601. 

kk.  Cheeks  with  a  dark-bine  suborbital  band  between  2  bands  of  clear 

blue.  bovinus,  1580m. 

1580.  HYPOPLECTBUS  UNICOLOB  (typical). 

Area  unieolor,  Walbaum,  Artedi  Piscium,    in,  352,  1792,   locality  unknown;  after  ftrw 

unioolor,  8jeba,  Thesaurus,  in,  70,  tab.  27,  fig.  10. 
Ilolocentnu  unicolor,  Bloch  A  Schneider,  Syst.  Ichth.,  322,  1801. 
Ptedropoma  epkippittm,   Cuvier  A  Valenciennes,  Hist.  Nat.   Poiss.,   n,   408,   1828,  locality 

unknown;  found  among  fishes  from  Java  bought  in  Amsterdam. 
Hf/popUctnt*  macvliferui,  Poet,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  x,  78,  pi.  1,  x,  2,  1871,  Havana. 
BerranuBumcolor,  Boulenger,  Cat.,  I,  299. 

1680ft.  HYPOPLECTBUS  UNICOLOR  PUELLA  (Cuvier  A  Talencienues). 

Ptedropoma puelln,  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  n,  406,  pi.  37, 1828,  Martinique; 

GCnther,  Cat.,  i,  165,  1859. 
Hypoplednu puella,  Poey,  Synopsis,  290,  1868;  Jordan  A  Eigenmann,  I.  c,  383. 

1680b.  HYPOPLECTBUS  UNICOLOB  YITULINUS  (Poey). 

Ptedropoma  vitulinmm,  Poey,  Memorias,  I,  68,  1851,  Havana. 
Uypopledrua  vitulinu*,  Poey,  Enumeratio,  23,  1875. 

1680c.  HYPOPLECTBUS  UNICOLOB  PINNIYABIUS  (Poey). 
Bypoplectrtu  pitmivarius,  Poey,  Synopsis,  291,  1868,  Havana. 

1580d.  HYPOPLECTBUS  UNICOLOB  GUTT  ATARI  US  (Poey). 

Ptedropoma  guUararium,  Poet,  Memoriae,  i,  70, 1851,  Havana;  GCnther,  Cat.,  I,  166,  1859. 
PtectrojMtma  melanorhina,  Gvichenot,  Poissona,  in  Ramon  do  laSagra,  Hist.  Cuba,  18,  pi.  1,  fig.  1, 

1855,  Havana. 
Hypopledrm  yutlavarius,  Poky,  Synopsis,  291,  1868. 

1580*.  HYPOPLECTBUS  UNICOLOB  GUXMIGUTTA  (Poey). 

Piedroj)oma  yummuptUa,  Poey,  Memoriae,  i,  70,  1851,  Havana;  GPnther,  Cat.,  I,  166,  1859. 
HypoplectruM  tjummujutta,  Poky,  SyuopsiH,  290,  1868. 

1680f.  HYPOPLECTBUS  UNICOLOB  CBOCOTUS  (Cope). 

Ptedropoma  en>cota  +  Coi-e,  Trans.  Am.  Phil.  Soc.  Phila.,  xiv,  1871,  466,    St.   Martins,  West 

Indies.     (Coll.  Dr.  R.  E.  Van  Rijgerema.) 
Hypoplectrus  crocottt*,  Jordan  A  Kioenmann,  /.  c,  386,  1890. 


♦The  following  is  the  description  of  Ihipophdru*  crocotu*  (Cope):  "Form  gibbous;  depth  2.2  in 
length  without  caudal;  length  of  head  "a  times  in  same.  Eye  3}£  in  head  (including  spine). 
Anterior  ray*  of  soft  dorsal  little  more  elevated  than  last  ray  of 'spinous  tin.  Radii  D.  X,  15; 
A.  Ill,  7.  VeutralH  to  anal;  pectoral  to  first  soft  ray  of  anal;  caudal  moderately  emarginate. 
Front  concave  in  profile;  muzzle  a  little  longer  than  an  orbit's  diameter.  Eight  equal  teeth  on 
the  lower  limb  of  tho  prcopcrculum;  end  of  maxillary  to  line  of  posterior  margin  of  pupil. 
Scale*  12-81-32.  Length  4  5  inches'.  Color  saffron  yellow,  tiecomiug  orange  on  the  caudal, 
anal,  and  vertical  fins;  dorsal  region  becoming  brownish  anteriorly;  a  narrow  baud  from  front 
of  orbit  posteriorly  on  cheek,  and  some  nmall  blue  sjHits  on  side  of  muzzle;  a  narrow  blue  line 
along  upper  odgo  of  preoperculum;  two  faint  vertical  lines  on  operculum;  dorsal  and  pectoral 
fins  and  jaws  saffron  yellow.  This  brilliant  species  was  found  at  8t.  Martins,  W.  I.,  by  Dr. 
It.  E.  van  Bjjgersma."  (Cope.)  The  type  specimen  is  no  longer  to  be  found  in  the  collection  of 
the  Academy  at  Philadelphia. 
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1580g.  HTPOPLECTBUS  UNICOLOB  ABEBBANS  (Poey). 
Hf/pofUctnu  abmratu,  Poey,  Synopaia,  291,  1868,  Havana. 

1680h.  HTPOPLECTBUS  UNICOLOB  ACCKN8US  (Poey). 

Pleetnopoma  accenmm,  Poky,  Memorias,  i,  72,  1851,  Havana. 
HgpopUctru*  accenmu,  Poky,  Synopsii,  290, 1868. 

15801.  HTPOPLECTBUS  UNICOLOB  AFFINI8  (Poey). 

rUdropoma  affint.  Poky,  Memoriaa,  n,  427,  1861,  Havana. 
Hi/poptectru*  aJLni*,  Poky,  Enumeratio,  24,  1875. 

1680J.  HTPOPLECTBUS  UNICOLOB  CHLOBUBUS  (Cuvier  A  Valenciennes). 

Tiee&opotmn  cklorwnm,  Cuvier  A  Valemcienkiw,  Hist    Nat.  PoIbh.,  ii,  406, 1828,  Martinique; 

GPnther.  Cat.,  i,  167. 
IfypoiJectrus  chlorunu,  Poe>,  Sjnopaia,  290,  1868. 
Serranu*  chlorums,  Jordan  A  Gilbert,  Synopsis,  537, 1883. 

1580k.  HTPOPLECTBUS  UNICOLOB  NIGRICANS  (Poey). 

Fleetropoma  nigricans,  Poey,  Memorial,  I,  71,  1851,  Havana. 

Hypoplettrtunu/ricaHM,  Ioey,  Synopsis,  290, 1868;  Jordan  A  Gilbert,  Synopsis,  918, 1883. 

16801.  HTPOPLECTBUS  UNICOLOB  INDIGO  (Poey). 

(ARIL.) 

Pledropoma  indigo,  Poey.  Memorias,  t,  69,  1851,  tab.  3,  fig.  1,  Havana;  Gf  nth  eh,  Cat.,  1, 166. 
Aypopieetna  indigo  Poky    8y bopsis,  290, 1868. 

1680m.  HTPOPLECTBUS  UNICOLOB  BOYINUS  (Poey). 

Ptectropoma  bovinmm,  Poey,  Memorias,  i,  69,  1851,  Havana;  GCnther,  Cat,,  i,  166. 
Btfpopltctru»bori*us,  Poey,  Synopsis,  290, 1868. 

1581.  HTPOPLECTBUS  GEMMA,  Goode  A  Bean. 

Head 2*;  depth  2^;  eye 4  iu  head.  B.  VII;  D.  X,15;  A.  111,7;  C. 9  +  8; 
P.  14 ;  V.  I,  5 ;  soales  9-70-32.  Least  height  of  the  tail  contained  3  times 
in  the  length  of  the  head.  The  scales  small,  weakly  ctenoid,  about  76  in 
the  lateral  line,  9  above  it,  and  29  below  (elsewhere  stated  as  9-70-32); 
lateral  line  following  very  closely  the  contour  of  the  dorsal  profile 
throughout  its  entire  extent.  Greatest  length  of  head  3  in  distance  from 
the  tip  of  snout  to  end  of  middle  caudal  rays.  Snout  3  in  head  ;  oper- 
culum to  end  of  flap  equal  to  snout ;  upper  jaw  extending  to  vertical 
from  anterior  margin  of  orbit,  its  length  equal  to  half  that  of  head ;  lower 
jaw  about  the  same  length  ;  armature  and  squamation  of  the  opercular 
bones  and  dentition  normal.  Distance  of  dorsal  fin  from  snout  very 
slightly  less  than  greatest  height  of  body ;  leugth  of  dorsal  base  equal  to 
distance  between  its  origin  and  base  of  the  posterior  ray  of  anal  fin,  the 
fourth  spine  longest,  its  length  equaling  that  of  base  of  anal ;  anal  fin 
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inserted  below  origin  of  second  dorsal  ray,  the  base  of  its  last  ray  being 
beneath  that  of  ninth  dorsal  ray,  its  third  spine  very  slightly  longer 
than  the  second,  their  diameters  equal;  anal  higher  than  dorsal,  its 
greatest  height  equal  to  distance  between  base  of  the  ventrals  and  origin 
of  anal;  caudal  crescent-shaped,  the  external  rays  much  prolonged, 
especially  those  of  the  upper  lobe,  which  are  twice  as  long  as  the  middle 
caudal  rays ;  distance  of  pectorals  from  snout  equal  to  height  of  body  at 
ventrals,  their  length  equal  to  that  of  the  superior  caudal  lobe ;  when 
extended  horizontally  these  fins  reach  to  vertical  from  insertion  of  first 
anal  ray ;  distance  of  ventrals  from  snout  equal  to  half  standard  body 
length;  ventrals  extending  to  insertion  of  anal,  and  equal  in  length  to 
the  rays  of  the  lower  caudal  lobe.  Color  in  alcohol, dull  purple;  ih  life, 
probably  deep  purple,  with  cloudings  of  lighter  color;  fins  in  alcohol 
colorless,  in  life  probably  pearly ;  external  rays  of  the  caudal  correspond- 
ing in  hue  with  the  deeper  portions  of  the  body  color.  Florida  Keys ; 
known  from  one  specimen  from  Garden  Key  ;  whether  variable  in  color  is 
of  course,  not  known,    {gemma,  a  jewel.) 

Hypoplectnu  gemma,  Goode  &  Bean,  Proc  U.  8.  Nat.  Mas.,  1882,  428,  Garden  Key,  Florida, 
(Type,  No.  3422) ;  Jordan  A  Eigknmamn,  I.  c,  386, 1890. 

508.  PARALABRAX,  Girard. 
(Cabrillas  Vkrdks.) 

Paralabrax,  Gieaed,  Proc.  Ac.  Nat.  Sci.  Phila.,  1856,  131,  (neimltfer). 
Atractuperca,  Gill,  Proc.  Ac.  Nat  Sci.  Phila.,  1861,  165,  (daUtratu*). 
Gcmiopcrca,  Gill,  Proc.  Ac.  Nat  Sci.  Phila.,  1863,  80,  (aUwmaculatou). 

Body  robust,  covered  with  small  ctenoid  scales.    Mouth  large,  with 

small  lateral  canines  and  no  depressible  teeth.    The  smooth  area  on  the 

top  of  the  cranium  is  very  short  and  small,  not  extending  much  behind 

the  orbits.    The  long  and  low  supraocoipital  crest  extending  well  forward 

to  a  line  connecting  the  post  frontal  processes.   Ventral  nns,  as  in  Sen-anu* 

and  Epinephelusj  inserted  behind  the  axil  of  the  pectoral.     Caudal  fin 

always  lunate ;  some  of  the  anterior  dorsal  spines  considerably  elevated. 

Dorsal  rays  usually  X,  14;  anal  III,  7.     The  known  species  of  Paralabrax 

are  confined  to  the  coasts  of  tropical  America,  where  they  are  important 

food-fishes,  (napd,  near ;  Labrax,  "k&fipat,  the  sea  bass  or  Robalo  of  Europe, 

LHcentrarchus  labrax.) 

a.  Iuterorbital  area  more  or  less  scaly,  the  scales  extending  forward  at  least  to  the  middle  of 
pupil  ;  third  dorsal  spine  longer  than  fourth ;  gill  rakers  x  -f  14  to  17  ;  preorbital 
broad,  as  broad  as  eye  in  adult ;  some  of  the  seme  on  lower  limb  of  preorbital  hooked 
forward. 
b.  Scales  on  top  of  head  extending  forward  as  far  as  front  of  eyes ;  no  round  dark  spots 
anywhere  except  on  cheeks  and  preorbital  region  ;  lower  jaw  projecting  ;  eye  mod- 
erate, shorter  than  snout,  about  5%  in  head  ;  mouth  large,  the  maxillary  2f  in  head, 
rather  narrower  than  the  preorbital;  first  two  dorsal  spines  short,  the  third  very  long, 
three  times  second  and  nearly  2  in  head  ;  caudal  slightly  lunate  ;  secoud  anal  spine 
as  long  as  third  and  much  stouter ;  color  greenish,  with  irregular  pale  and  dark 
mottling  and  traces  of  dark  oblique  cross  bars ;  preorbital,  suborbital,  and  cheeks 
profusely  marked  with  round  orange  spots ;  a  dark  streak  downward  and  backward 
from  eye.  Nuuursm  1M2. 
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W>.  Scalei  on  top  of  head  extending  forward  only  to  middle  of  eyes ;  head  and  sides  of  body 
everywhere  coYored  with  dark  orange  spots;  gill  rakers  short  and  thick,  x  +  12,  the 
longest  2%  in  eye ;  body  moderately  elongate ;  lower  jaw  projecting,  bnt  less  so 
than  in  P.  nebuli/er;  maxillary  reaching  middle  of  eye,  2}  in  head,  scales  quite 
rough.  Second  dorsal  spine  short,  not  half  the  third,  which  is  If  in  head,  the 
fourth  scarcely  shorter ;  second  anal  spine  shorter  than  third  ;  caudal  slightly  con- 
cave ;  color  olive  brown,  thickly  covered  everywhere  above  with  dark  hexagonal 
or  roundioh  spots,  so  close  together  as  to  leave  the  ground  color  appearing  as  reticu- 
lations around  them  ;  these  spots  are  more  or  less  confluent  on  the  back,  and  are 
most  distinct,  and  tinged  with  orange  on  sides  of  head,  on  branchiostegals,  and  on 
•  liase  of  pectorals ;  about  seven  dusky  cross  bars  along  the  sides,  in  which  the  spots 
are  deeper  in  color  and  more  confluent ;  a  bluish  stripe  from  eye  across  chocks ; 
soft  dorsal  and  caudal  with  bronze  spots.  maculatofasciatcs,  1583. 

na.  Intororbital  area  chiefly  naked,  the  scales  on  top  of  head  beginning  more  or  loss  behind 
the  pupil ;  gill  rakers  x  +  17  to  22  ;  third  dorsal  spine  scarcely  longer  than  fourth. 

c.  Preorbital  rather  broad,  more  thau  three-fourths  width  of  eye  ;  sides  of  back  with  large 
white  spots  ;  fourth  dorsal  spine  usually  higher  than  third,  so  that  the  posterior 
margin  of  the  dorsal  fin  is  deeply  concave  ;  snout  3}  in  head  ;  the  scales  beginuing 
opposite  last  part  of  pupil ;  gill  rakers  shortish,  9  +  19 ;  first  dorsal  spine  short ; 
second  ono-third  longer ;  third  more  than  three  times  second  ;  fourth  about  the 
same  ;  anal  spines  short ;  caudal  lunate  ;  color  dark  above,  abruptly  pale  below  ; 
a  large,  dark,  oblique  dash  below  eye,  covering  most  of  check  ;  a  row  of  five 
oblong,  horizontal  white  blotches  just  below  lateral  lino  ;  caudal  dusky,  its  central 
and  posterior  part  pale ;  anal  and  ventral  black  ;  pectoral  pale ;  spinous  dorsal 
dusky  at  base  ;  soft  dorsal  mottled.  iiumkralis,  1584. 

re.  Preorbital  narrow,  not  two-thirds  width  of  eye  ;  body  well  compressed ;  snout  pointed; 
preorbital  narrow,  not  so  broad  as  maxillary,  less  than  half  width  of  eye  ;'  gill 
rakers  rather  long,  x  +  20 ;  third,  fourth,  and  fifth  dorsal  spines  about  equal, 
the  third  twice  the  second,  2  in  head;  second  anal  spine  longer  than  third  ;  caudal 
fin  slightly  lunate ;  color  grayish  green,  with  obscure  broad  dusky  streaks  and 
bars  ;  sides  often  shaded  and  mottled  with  bluish  and  greenish,  but  usually  with- 
out distinct  spots ;  a  broad,  dark,  longitudinal  shade  along  axis  of  body ;  belly 
plain  silvery  gray.  clathratvs,  1585. 

1582.  PABALABBAX  NE  BUM  FEB  (Oirard). 
(Johnny  Verde.) 

Head  2}  in  length ;  depth  3*  to  3f .  D.  X,  14  ;  A.  Ill,  7 ;  scales  16-110  to 
120-33,  pores  72  to  86;  about  32  scales  from  dorsal  to  occiput.  Body  rather 
elongate ;  lower  jaw  projecting;  eye  moderate,  shorter  than  snout,  about 
5}  in  head ;  gill  rakers  half  orbit,  8  -f  14  to  17 ;  preorbital  broad,  as  broad 
as  eye  in  adult ;  some  of  the  serrss  on  lower  limb  of  preorbital  hooked 
forward ;  scales  on  top  of  head  extending  forward  as  far  as  front  of  eyes ; 
no  round  dark  spots  anywhere  except  on  cheeks  and  preorbital  region ; 
interorbital  nearly  flat ;  mouth  large,  the  maxillary  extending  to  below 
pupil,  2}  in  head,  rather  narrower  than  the  preorbital ;  first  two  dorsal 
spines  short,  the  third  very  long,  three  times  second  and  nearly  2  in  head ; 
soft  dorsal  rather  low ;  caudal  slightly  lunate;  second  anal  spine  as  long 
as  third  and  much  stouter;  pectorals  moderate,  H  to  If  in  head ;  ventrals 
2  to  2}.  Color  greenish,  with  irregular  pale  and  dark  mottling  and  traces 
of  dark  oblique  cross  bars ;  the  colors  faint  as  if  faded ;  fins  dusky,  mot- 
tled; preorbital,  suborbital,  and  cheeks  profusely  marked  with  round 
orange  spots ;  a  dark  streak  downward  and  backward  from  eye ;  lower 
side  of  head  salmon  color ;  lower  side  of  tail  with  wavy  whitish  streaks. 
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Southern  California  from  Monterey  to  Magdalena  Bay ;  generally  common 
in  shallow  water;  a  food-fish  of  excellent  quality.  Length  about  18 
inches.  Here  described  from  San  Diego  specimens,  (nebula,  cloud;  fero, 
I  bear.) 

Lttltrax  ndmlifer,  Girard,  Proc.  Ac.  Nat.  Sci.  Phlla.,  1854, 142,  Monterey. 

PnralabrajT  nebtdi/er,  Girard,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  I860,  132;  Girard,  U.  8.  Pac.  R.  R. 

Surv.,  33,  pi.  xii,  fig.  1,  1858;  GCntheb,  Cat.,  i,  62,  1850;  Jordan  A  Eiqenmann,  I  c, 

388,1890. 
Srrnimu nebultfer,  Steindachner,  Ichth.  Bcitrage,  in,  1,  1875;  Jordan  A  Gilbert,  Proc.  U.S. 

Nat.  Mu«.,  1880,  456;  Boulenqbr,  Cat.,  i,  280. 

158S.  PARALABBAX  MACULATOFASCIATUS  (Steindachner). 

(Spotted  Cabrilla.) 

Head  2*  to  3;  depth  3.  D.  X,  13  or  14;  A.  Ill,  7;  scales  17-92  to 
120-35,  pores  66  to  80;  about  35  small  scales  from  dorsal  to  occiput. 
Rody  moderately  elongate ;  lower  jaw  projecting,  but  less  so  than  in  P. 
nebulifer ;  eye  small,  5  to  6  in  head,  shorter  than  snout ;  interorbital  gently 
convex;  maxillary  narrow,  its  width  about  half  eye;  preorbital  wide, 
wider  than  eye.  Top  of  head  Boaled  on  median  line  to  front  of  pupil, 
naked  on  sides.  Scales  quite  rough ;  scales  on  top  of  head  extending  forward 
only  to  middle  of  eyes.  Gill  rakers  $  in  orbit,  6  -f- 13,  the  longest  2\  in  eye. 
Second  dorsal  spine  short,  not  half  the  third,  which  is  1|  in  head,  the  fourth 
scarcely  shorter ;  second  anal  spine  shorter  than  third ;  pectoral  moderate, 
1}  in  head;  ventral 8  If;  caudal  slightly  concave.  Color  olive  brown, 
thickly  covered  everywhere  above  with  dark  hexagonal  or  roundish  spots, 
ho  close  together  as  to  leave  the  ground  color  appearing  as  reticulations 
around  them;  these  spots  are  more  or  less  confluent  on  the  back,  and  are 
most  distinct,  and  tinged  with  orange  on  sides  of  head,  on  branchiostegals, 
and  on  base  of  pectorals;  about  7  dusky  cross  bars  along  the  sides,  in 
which  the  spots  are  deeper  in  color  and  more  confluent;  a  bluish  stripe 
from  eye  across  cheeks;  lower  parts  yellow;  soft  dorsal  and  caudal  with 
bronze  spots.  Length  about  18  inches.  Lower  Californian  fauna,  San 
Pedro  to  Mazatlan ;  everywhere  common  in  sandy  bays ;  a  good  food-fish. 
Here  described  from  specimens  from  San  Diego,  (maculatu#,  spotted; 
fasciatus,  banded.) 

S*rramiA  mttcitlat<>f<ixcitUu*,  Steindachner,  Ichth.  Notizen,  vn,  5,  1868,  Mazatlan;  Jordan  A 
Gilmkht,  Proc.  U.  S.  Nat.  Mus.,  1881,  46;  Jordan  A  Gilbert,  Synopsis,  536, 1883;  Evrrmann 
&  Jenkins,  Proc.  V.  S.  Nat.  Mus.,  1891,  142;  Boui.enger,  Cat.,i,  281. 

Sirrnnn*  acnnthojihorti*,  Bocourt,  Ann.  Sci.  Nat.,  x,   1870,  223,  west  coast  of  Mexico.  (Coll. 

Borourt.) 
Paraltibrax  maatlatofivciatu*,  Jordan  &  ElOENMANN,  /.  c,  388,  1890. 


1584.  PARALABRAX  HUMERALIS  (Cuvier  A  Valenciennes). 

Head  2J  to  3J  in  length  ;  depth  3J  to  4.  D.  X,  14  ;  A.  Ill,  7;  scales  13 
to  1X-85  to  100-32,  pores  64  to  70;  about  32  scales  before  dorsal.  Body 
robust;  canines  small;  snout  3J  in  head;  eye5£;  least  width  of  preor- 
bital 6  in  head;  interorbital  gently  convex;  the  scales  usually  beginning 
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opposite  last  part  of  pupil ;  maxillary  2£-  in  head ;  nostrils  small,  sub- 
equal  ;  gill  rakers  9  -f-  19;  first  dorsal  spine  short,  second  \  longer,  third 
more  than  3  times  second,  fourth  still  longer  (in  specimens  examined  by 
us  2  to  2}  in  head,  not  longer  than  third  in  other  specimens,  according 
to  authors),  the  fin  thus  very  deeply  notched;  anal  spines  short,  the 
second  about  equal  to  third,  4$  in  head;  caudal  lunate;  pectoral  \\  to  1} 
in  head,  the  middle  rays  longest.  Color  in  alcohol :  Dark  above,  abruptly 
pale  below ;  a  large,  dark,  oblique  dash  below  eye  covering  most  of 
cheek ;  a  row  of  5  oblong,  horizontal,  white  blotches  just  below  lateral 
line,  first  and  second  largest,  about  as  long  as  eye,  a  single  one  as  large 
as  third  blotch  above  this  row  below  the  second  to  fourth  rays  of  soft 
dorsal;  caudal  dusky,  its  central  and  posterior  part  pale;  anal  and  ven- 
tral black ;  pectoral  pale ;  spinous  dorsal  dusky  at  base ;  soft  dorsal  mot- 
tled with  dark.  Young  (humerali*)  with  rather  faint,  dark  bars  and  round, 
pale  spots  on  head  and  ventral  fins.  Length  2  to  3  feet.  Pacific  Coast  of 
South  America  from  Panama  to  Juan  Fernandez.  According  to  Dr.  Stein - 
dachner  this  handsome  species  is  quite  common  in  the  deep  channels  sep- 
arating the  Galapagos  Islands  from  each  other.  Here  described  from  No. 
10222,  M.  C.  Z.,  2  feet  long,  from  Indefatigable  Island,  representing  the 
form  called  albomaculatus,  of  which  humeralin  is  regarded  by  Dr.  Boulenger 
the  young,    (humeralis,  pertaining  to  the  shoulder.) 


Smrantu  kumeralu,  Cuviek  A  Valenciennes,  Hist.  Nat.  Poias.,  u,  246,  1828,  Chili;  GCnther, 
Oat.,  i,  104,  1869;  Boulenoeb,  Gat.,  i,  278. 

Strramu  Mmiftuciatiu  (Quichenot),  Gay,  Hist.  Chile,  ii,  151,  pi.  1,  bis.  fig.  2,  1847,  Juan  Fer- 
nandez. 

Pndcklkg$  godtfroyi,  GOnthEr,  Journ.  Hub.  Godeffroy,  1,  u,  2,  1873,  97,  Iqutque,  Peru. 

Berramu  albotiMctdahu,  Jenyns,  Zobl  Beagle,  Fishes,  3,  pi.  2, 1840,  Galapagos  Archipelago; 
GOnther,  Gat,  1, 106, 1869;  Steindachner,  Ichth.  Beitragv,  iv,  4,  1875,  pi.  1,  fig.  2. 

PwaLabrax  albomaculahu,  Jordan  &  Bollman,  Proc.  U.  8.  Mat.  Mas.,  1889, 181;  Jordan  &  Eioen- 
mann,  /.  c,  389, 1890. 

Pvalabrax  kumeralU,  Jordan  St  Eioenmann,  I.  c,  389. 


1585.  PABALABBAX  CLATHRATUS  (Girard). 
(Gab  rill  a  ;  Rock  Bass.) 

Head  3;  depth  3.  D.  X,  14;  A  III,  7;  scales  14-90  to  100-30,  68  to  75 
pores.  Caudal  slightly  lunate,  not  forked;  body  elongate,  more  com- 
pressed than  in  related  species ;  snout  pointed ;  eye  If  in  snout,  4 4  in 
head.  Top  of  head  mostly  naked ;  a  few  scales  on  median  line  behind 
pupil ;  preorbital  narrow,  not  so  broad  as  maxillary,  less  than  half  width 
of  eye;  maxillary  2}  in  head,  broad  at  top;  gill  rakers  rather  long,  x  -f  20 
to  24;  third,  fourth,  and  fifth  dorsal  spines  about  equal,  the  third  twice 
the  second,  2  in  head ;  second  anal  spine  longer  than  third ;  pectoral 
long,  li  in  head ;  ventrals  If ;  caudal  fin  slightly  lunate.  Color  grayish 
green,  with  obscure,  broad,  dusky  streaks  and  bars,  which  form  reticula- 
tions on  the  sides;  sides  often  shaded  and  mottled  with  bluish  and  green- 
ish, but  usually  without  distinct  spots;  a  broad,  dark,  longitudinal  shade 
near  axis  of  body ;  belly  plain  silvery  gray.  Coast  of  southern  California, 
from  San  Francisco  to  the  Cerros  Islands ;  the  most  common  species  of 
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Paralabrax  on  the  California  Coast*;  an  excellent  food-fish,  reaching  a 
weight  of  nearly  five  pounds  and  length  of  18  inches.  Here  described 
from  San  Diego  specimens,  (clathratus,  latticed,  from  the  lattice-like 
markings,  from  K^jftpov,  a  bar.) 

Labrax  clathratus,  Giraed,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1854,  143,  San  Diego. 

Paralabrax  clathratHS,  Gibabd,  Proc.  Ac  Nat  Sci.  Phi  la.,  131,  1866;  Girard,  Pac.  B.  R.  Survey, 

34, 1868,  pi.  xii,  fig.  5;  GCitther,  Gat.,  I,  63,  1869. 
Atractoperca  dathrata,  Gill,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1861,  164. 

Serranus  clathratus,  Steindachner,  Ichth.  BeitrMgo,  in,  1,  1875;  Jordan  &  Gilbert,  Proc.  U.  S. 
x       Nat.  Mas.,  456, 1880;  Jordan  ft  Gilbert,  Synopsis,  536,  1883;  Boulenqer,  Gat.,  i,279. 
Paralabrax  datMratus,  Jordan  ft  Eioenmann,  I.  c,  390,  1890. 


509.  CENTROPRISTES,  Cuvier. 
(Black  Sea  Bass.) 

Ocntroprisics,  Ouvier  &  Valenciennks,  Hist.  Nat.  Pole.,  m,  36,  1829,  (nigricans). 
Pmtropruti*,  Cuvier,  Regno  Animal,  Ed.  11,  2,  145,  1829  (nigricans). 
Trilotmnu,  Gill,  Oat.  Fish.  East.  Coast  U.  8.,  30, 1861,  (name  only;  trifurca). 

• 

Body  robust,  somewhat  compressed,  covered  with  rather  large  ctenoid 
scales.  Month  large,  formed  as  in  Serranus  and  Paralabrax,  the  canines 
small.  Tongue  smooth.  Preopercle  serrate,  the  lower  teeth  somewhat 
antrorse.  Gill  rakers  rather  long  and  slender.  Snpraoccipital  and  parie- 
tals  with  strong  crests  extending  forward  to  between  postfrontal  pro- 
cesses; frontals  posteriorly  with  an  angular  transverse  ridge  in  front  of 
snpraoccipital  connecting  the  parietal  crests;  posterior  processes  of  pre- 
maxillaries  not  reaching  frontals.  The  characteristic  smooth  area  on  top 
of  cranium  very  short  and  small.  Dorsal  short,  its  rays  X,  11 ;  anal  rays 
III,  7;  caudal  usually  3-lobed  or  double  concave;  the  canines  very  weak 
and  the  top  of  the  head  naked.  The  ventrals  as  in  Prionodw,  close 
together  and  inserted  in  advance  of  axil  of  pectoral ;  pectoral  with  19 
rays,  its  upper  half  truncate  behind.  The  three  species  of  Centroprtites 
are  closely  related.  (Khrpov,  spine ;  irpiorw,  saw.) 
CENTROPRISTES: 

a.  Dorsal  spines  with  dermal  flaps,  which  scarcely  project  beyond  the  tip  of  the  spine;  longest 
dorsal  spine  less  than  half  length  of  head. 
6.  Caudal  fin  more  or  less  rounded;  coloration  in  alcohol  uniform;  scales  6-60-13. 

Kurus,  1586. 
66.  Caudal  fin  with  its  angles  little  produced,  the  longest  ray  not  exserted  for  a  distance 
equal  to  the  length  of  the  fin;  gill  rakers  x  -f  18;  scales  on  cheek  in  more  than 
7  rows;  dorsal  spines  rather  strong,  the  middle  ones  rather  higher  than  the  pos- 
terior, which  are  lower  than  the  soft  rayB;  highest  dorsal  spine  2  in  head;  none 
of  the  spines  filamentous,  color  dusky  brown  or  black,  with  paler  longitudinal 
streaks;  dorsal  with  oblique  light  and  dark  stripes;  young  with  a  black  longi- 
tudinal band,  many  dark  cross  shades,  and  a  large  black  spot  on  last  dorsal  spines. 
Sexes  notably  different,  tho  fin  rays  longer  in  the  male.  btriatvs,  1687. 

666.  Caudal  fin  with  its  upper  and  lower  lobes  filamentous,  much  produced,  the  middle 
rays  still  longer,  length  of  longest  ray  in  the  adult  2  in  body;  gill  rakers  about 
x  -f- 12;  scales  on  cheek  in  7  rows;  color  grayish,  each  side  with  3  longitudinal 
rows  of  quadrate  black  blotches,  the  upper  scries  obscure,  the  second  from  eye 
below  tho  lateral  line  to  caudal  qui  to  distinct,  the  third  series  composed  of 
shorter  spots  ou  a  level  with  the  lower  half  of  the  pectorals;  soma  jet-black 
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spots  about  operclo  and  above  axil;  dorsal  with  a  series  of  jet-black  spot*  along 
its  base;  caudal  with  the  middle  rays  black  at  their  tips,  the  outer  pale;  Jet- 
black  spots  on  middle  rays.  ocyvbus,  1088. 
Trilobi'bvs  (rptU,  three;  AojSoc,  lobe;  ovpa,  tail): 

an.  Dorsal  spines,  or  some  of  them,  tipped  with  fleshy  filaments,  which  project  considerably 
beyond  the  tip  of  the  spine;  longest  dorsal  spino  about  half  length  of  head;  caudal 
lobes  more  or  less  produced, 
c.  Body  rather  elongate,  little  compressed,  the  anterior  profile  nearly  straight;  eye  large, 
as  long  as  snout,  about  4  in  head;  mouth  large,  tho  lower  jaw  projecting;  10  rows 
of  scales  on  cheek;  dorsal  spines  slender,  graduated  rapidly  to  the  third  or  fourth, 
thence  decreasing  to  the  last;  fourth  dorsal  spine  2  in  head;  color  olive  gray; 
sides  with  about  7, broad,  diffuse,  brown  bars  extending  from  back  obliquely  for- 
ward to  level  of  pectorals;  a  large  black  spot  on  membrane  of  last  dorsal  spines; 
dorsal  filaments  scarlet;  caudal  with  irregular  cross  rows  of  round  brownish  spots; 
other  fins  similarly  marked.    Sexes  little  different.  philadelphicub,  1589. 

Subgenus  CENTROPRISTES. 

1686.  CENTROPRISTES  RUFUS,  Cuvier  k  Valenciennes. 

This  species  resembles  very  closely  CentroprUtes  atriatu*  in  all  respects,  the 
only  difference  that  we  can  detect  being  that  the  caudal  fin  is  quite  regu- 
larly rounded  instead  of  trilobate.  Fourth  dorsal  spine  longest,  2  in 
head.  Scales  5-50-13.  Eye  4|  in  head.  Pectorals  extending  beyond 
ventrals,  1}  in  head.  Color  uniform  dark — in  alcohol.  Known  only 
from  the  original  types,  two  specimens  in  fair  condition,  from  Martin- 
ique, in  the  museum  at  Paris.  The  species  is  a  doubtful  one  and  its 
characters  need  verification,    {rufus,  reddish.) 

Ctntropriatea  rvfut,  Cutibr  &  Valenciennes,  Hist.  Nat  Poias.,  m,  47, 1829,  Martinique.    (Coll. 
Plee.) 

1687.  CENTROPRISTES  STB  I  AT  US*  (Linnasua). 
(Black  Sea  Bam;  Black  fish;  Tally-  Wao;  Uannahill;  Black  Will;  Black  Harrt.) 

Head  2| ;  depth  2f  to ^3.  D.  X,  11 ;  A.  Ill,  7 ;  scales  5-55  to  60-16  to  20, 
pores  50  to  55.  Body  robust,  the  back  somewhat  elevated  anteriorly; 
head  large,  thick,  little  compressed ;  top  of  head  naked ;  eye  large,  nearly 
5  in  head ;  mouth  oblique,  low,  rather  large ;  lower  jaw  projecting ;  max- 
illary broad,  2±  in  head ;  teeth  in  broad  bands,  the  canines  small,  none 
of  the  teeth  movable ;  gill  rakers  long,  about  x-f-18  developed ;  scales  on 
oheek  in  about  11  rows ;  posterior  border  of  preopercle  finely  serrate,  the 
angle  and  lower  border  with  larger  teeth,  some  of  them  turned  forward ; 
maxillary  slipping  anteriorly  under  the  edge  of  the  preorbital,  which  is 
as  broad  as  the  eye ;  dorsal  spines  rather  strong,  the  middle  ones  rather 
higher  than  the  posterior,  which  are  lower  than  the  soft  rays ;  highest 
dorsal  spine  2  in  head ;  none  of  the  spines  filamentous,  but  provided 
with  short,  lateral  dermal  flaps ;  pectorals  very  long,  1±  in  head ;  ven- 
trals  scarcely  shorter;   anal  spines  graduated;   caudal  slightly  double 


•Dr.  Holbrook  has  maintained  that  the  northern  form  of  this  flch  (ntritdn*=fnmt*  —  ni^ricana) 
is  distinct  from  the  southern  atrariu*.  The  northern  form  (alriatua)  is  said  to  have  the  air  bladder 
simple  and 'the  pectoral  fin  as  long  as  tho  ventrals.  In  tho  southern  fish  (atraritu),  the  air 
bladder  if  sacculated  and  the  pectoral  longer  than  the  ventral.  We  do  not  find  that  these 
diflerenoea  exist. 
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concave,  with  its  angles  little  produced,  the  longest  ray  not  exserted  for 
a  distance  equal  to  the  length  of  the  fin.  Color  dusky  brown  or  black, 
more  or  less  mottled,  and  with  paler  longitudinal  streaks  along  the  rows 
of  scales ;  dorsal  with  several  series  of  elongate  whitish  spots  forming 
oblique  light  stripes;  other  fins  dusky,  mottled;  young  with  a  black 
longitudinal  band,  which  later  breaks  up,  forming  dark  cross  shades;  a 
large  black  spot  on  last  dorsal  spines.  Sexes  notably  different,  the  fin 
rays  longer  in  the  male,  which  approaches  the  male  of  Centroprisies  ocyu- 
ru8.  Pyloric  cceca  4  to  7.  Length  18  inches.  Atlantic  Coast  of  United 
States,  Cape  Ann  to  northern  Florida;  common  northward ;  one  of  the 
common  food-fishes  of  our  Atlantic  Coast,  reaching  a  weight  of  about  3 
pounds  ;  its  flesh  excellent,     {striatum,  striped.) 

Labru*  striatu*,  Linnascs,  Syst.  Nat.,  Ed.  x,  1758,  285,  '*  America,"  (description  very  brief,  bat 

not  to  bo  referred  to  any  other  fish). 
Perca  atraria,  Linnjsus,  Syst.  Nat.,  Ed.  xn,  485,  1766,  Carolina.     (Coll.  Dr.  Garden.) 
Blarkfidt,  Sciiopf,  Schriften  der  Natorfomch.  Freundo,  Berlin,  vm,  164,  1788,  New  York. 
Percafurra,  Walbaum,  Artedi  Piscium,  336, 1792,  New  York  (after  Black fiah  of  Scii«pf). 
Qtrifphcena  nigrescent,  Bloch  St  Schneider,  Syst.  Ichth.,  297, 1801,  New  York. 
Lufjanus  trilobus,  Lacepkde,  Hist.  Nat.  Poise.,  it,  246, 1802,  locality  unknown. 
Perca  raria,  M  itch  ill,  Report  Fishes  N.  Y.,  415,  pi.  3,  fig.  6,  1815,  New  York. 
Ceulroprutet  nigricans,  Cuvieu  &  Valenciennes,  Hist  Nat  Poist.,  in,  37,  pi.  44, 1829,  New  York. 
Sen-anus  nigrescent,  Jordan  &  Gilbert,  Synopsis,  917,  1883. 
Centropristis  airarim,  GOnther,  Cat.,  i,  86,  1859;  Ho i. brook,  Ichth.  8. Carolina,  42, 1860;  Boulen- 

oer,  Cat.,  i,  303. 
Serranus  atrariu*,  Jordan  A  Gilbert,  Synopsis,  533, 1883;  Jordan  &  Swain,  Proc.  U.  8.  Nat  Mas., 

231, 1884. 
Bemmuafurvu*,  Jordan,  Proc.  U.  S.  Nat.  MnsM  646, 1884. 
Oenlropristu  ttrialus,  Jordan  &  Eioenm ANN,  /.  c,  391,  plate  64,  1890. 

1588.  CENTROPRISTES  OCYTRU8  (Jordan  &  Evermann). 

Head  2f ;  depth  3.  D.  X,  11;  A.  Ill,  7;  scales  5  or  6-50-14.  Dorsal 
spines  not  filamentous,  the  longest  2\  in  head ;  pectorals  ljj  in  head, 
reaching  a  little  past  tips  of  ventrals.  Scales  on  cheeks  little  larger 
than  in  C.  striatu  h,  in  about  7  rows.  Sem©  of  preopercle  smaller  than  in 
C.  striatu*.  Gill  rakers  shorter  and  farther  apart  than  in  Centropristes 
striatus,  only  11  or  12  developed.  Color  pale  olive,  somewhat  darker  on 
the  back  ;  each  side  with  3  longitudinal  rows  of  quadrate  black  blotches; 
the  uppermost  series  obscure,  along  base  of  dorsal  fin ;  the  second  dis- 
tinct, and  placed  just  below  lateral  line,  the  three  anterior  blotches  of 
this  series  somewhat  confluent ;  the  lower  series  very  distinct  jet  black, 
and  not  confluent,  placed  along  side  of  belly,  on  the  level  of  the  axil 
of  the  pectoral.  The  blotches  in  each  series  correspond  in  position  to 
those  in  the  other  series,  so  that,  with  dusky  shades  extending  from 
one  to  another,  they  form  about  7  dusky  cross  bands ;  some  dark  inky 
spots  on  opercle  and  above  base  of  pectoral;  opercle  and  preopercle 
with  dusky  shades.  Chin  with  some  dusky  ;  spinous  dorsal  plain  ;  soft 
dorsal  with  fine  oblique  bars  on  a  pale  ground,  2  of  the  dark  blotches 
on  body  extending  on  its  base ;  last  ray  with  2  or  3  dark  spots.  Caudal 
fin  with  the  middle  rays  black,  the  outer  pale,  all  of  them  with  darker 
spots  which  become  black  on  the  median  rays;  anal  fin  pale,  slightly 
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mottled,  the  tips  of  its  rays  dusky ;  ventrals  dusky ;  pectorals  entirely 
pale ;  caudal  fin  with  its  upper  and  lower  lobes  filamentous,  much  pro- 
duced, the  middle  rays  still  longer,  exserted  for  a  distance  nearly  equal 
to  f  length  of  head,  the  total  length  of  the  longest  ray  being  half  the 
length  of  the  body.  Qulf  of  Mexico,  in  rather  deep  water ;  known  from 
the  Snapper  Banks  off  Pensacola.  In  spite  of  the  striking  differences 
in  color,  in  which  this  species  considerably  resembles  the  very  young  of 
Centropriates  striatum,  the  details  of  form  and  structure  are  almost  identi- 
cal in  the  two  species,  the  most  notable  difference  being  in  the  gill  rakers. 
Here  described  from  the  type,  10±  inches  in  length,  (aw?, swift;  ovpd, 
tail.) 

Strrmmu  trifnrcue,  Jordan  A  Gilbert,  Synopsis,  634,  1883;  not  JVrm  trifurca,  Linnacts. 

SerraituM  orywrtu,  Jordan  A  Etkrmann,  Proc.  U.  8.  Nat.  Mug.,  4G8,  1886,  Snapper  Banks  off 

Pensacola.     (Typo,  No.  37997.    Coll.  8i las  Stearns.) 
CentroprittU  ocifuru*,  Jordan  A  ElOENM ANN,  I  c,  392, 1890. 

Subgenus  TRILOBURUS,   Gill. 

1589.  CKNTBOPBI8TKS  PHILADKLPHICU8  (Li imams). 

(Bock  Bra  Bass.) 

Head  2f  to  2£ ;  depth  3*  to  3|.  D.  X,  11 ;  A.  Ill,  7 ;  P.  17;  C.  18 ;  scales 
5-52  to  55,  15  pores.  Maxillary  reaching  posterior  margin  of  pupil,  2£ 
in  head ;  mandibular  band  of  teeth  becoming  a  single  series  laterally  ;  a 
few  inner  teeth  in  the  front  of  each  jaw  enlarged ;  lower  jaw  with  the 
inner  series  laterally  and  the  outer  series  anteriorly  of  enlarged  conical 
teeth,  the  lateral  teeth  but  little  larger  than  those  in  front ;  outer  series 
of  upper  jaw  much  enlarged,  becoming  smaller  laterally,  those  in  front 
larger  than  any  in  lower  jaw  ;  patch  on  vomer  crescent-shaped ;  on  pala- 
tines long  and  narrow.  Head  naked  forward  from  oociput,  including 
suborbital  ring,  snout,  preorbital,  top  of  head,  maxillary,  and  lower  jaw; 
scales  on  cheeks  small,  in  9  to  11  very  regular  oblique  series ;  scales  on 
opercles  as  large  as  those  on  body,  in  8  or  9  oblique  series,  those  on  the  flap 
again  smaller ;  least  interorbital  width  about  }  diameter  of  eye,  which  is 
4f  in  head ;  serraa  on  and  below  preopercular  angle  slightly  enlarged  and 
more  distant  than  those  above;  snbopercle  and  interopercle  finely,  evenly 
serrate.  Gill  rakers  i  length  of  eye,  3  -f- 10  in  number.  First  2  dorsal 
spinea  short,  the  third  and  fourth  nearly  equal,  the  fourth  £  or  nearly  £ 
head;  the  last  spines  are  then  much  shortened,  forming  a  notch,  the  last 
Bpine  3$  in  head,  f  the  ray  following ;  membrane  deeply  incised  between 
the  spines,  the  upper  angles  produced  beyond  the  spines  in  long,  narrow 
filaments,  very  variable  in  length,  usually  less  than  diameter  of  orbit ; 
the  spines  themselves  are  acute ;  *  the  structure  of  the  dorsal  thus  does 
not  differ  from  that  of  Centropriste*  atrtatw,  which  has  also  a  tri furcate 
tail.  Caudal  with  the  upper  and  middle  rays  much  produced  and  nearly 
equal,  the  lower  lobe  but  little  lengthened ;  median  rays  nearly  as  long 
as  head  ($  to  H),  the  lower  rays  about  i  head.    A  young  specimen,  5 


•Not  at  all  filamentous,  as  figured  by  Hoi  brook  (Iclitb.  8.  G.f  pi.  7,  fig.  1). 
F.N.  A. 77 
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inches  long,  has  caudal  nearly  evenly  convex  behind,  with  the  tipper 
rays  only  slightly  projecting.  Anal  spines  short,  graduated,  the  second 
the  strongest,  the  third  slightly  longer,  about  i  head;  longest  rays 
nearly  \  head ;  middle  ventral  rays  longest,  not  nearly  reaching  vent, 
f  head ;  pectoral  sobtrnncate,  reaching  Vent,  If  in  head.  Scales  very 
strongly  ctenoid,  running  well  up  on  caudal  fin  and  on  membranes 
of  soft  dorsal,  anal,  and  ventrals.  Color  in  life :  Olivaceous  above, 
whitish  below;  7  broad  brown  bars  from  back  obliquely  forward  to 
level  of  middle  of  pectorals,  these  almost  obsolete  along  lateral  line; 
the  color  of  the  bars  is  not  intense  and  is  formed  by  shadings  along 
the  base  and  margins  of  the  scales;  the  anterior  bar  crosses  the  nape 
and  is  very  indistinct;  snout  and  upper  part  of  head  with  numerous 
brownish-red  spots  and  lineB,  3  or  4  of  these  parallel  and  running  from 
eye  to  snout,  the  interspace  usually  light  blue;  upper  lip  reddish  brown ; 
tip  of  lower  jaw  broadly  purplish ;  a  dark  blotch  on  opercle  anteriorly 
and  sometimes  a  small,  dark  spot  bohind  eye;  lining  of  opercle  and 
throat  lemon  yellow;  a  large  jet-black  blotch  behind  pseudobranchite; 
spinous  dorsal  translucent,  with  indistinct  whitish  and  dusky  longitu- 
dinal streaks ;  a  large  blackish  blotch  on  membrane  of  last  spines  imme- 
diately above  fourth  vertical  bar  of  sides ;  some  dark  spots  on  the  spines 
form  2  irregular  lengthwise  series;  dorsal  filaments  bright  scarlet,  the 
fin  usually  with  light-bluish  shading;  soft  dorsal  with  a  series  of  bluish- 
white  spots  near  margin  (1  between  each  2  rays),  1  or  more  incomplete 
series  above  and  below  this;  the  fin  is  margined  with  reddish  brown, 
and  has  usually  several  series  of  reddish-brown  spots,  these  most  numer- 
ous posteriorly;  some  irregular  olive-brown  spots  toward  base;  a  small 
black  spot  on  base  of  membrane  between  eighth  and  ninth  and  1  between 
tenth  and  eleventh  rays,  the  former  frequently  absent;  caudal  translu- 
cent, with  irregular  cross  series  of  round  brownish-red  spots,  the  space 
between  them  often  with  bluish-whtte  spots;  the  fin  margined  above 
with  brownish  red;  lower  lobe  whitish,  unspotted;  anal  white,  with  a 
median. sulphur-yellow  streak  and  a  terminal  dark  bar;  ventrals  whit- 
ish, with  dusky  areas,  often  uniform  blackish;  pectorals  translucent; 
peritoneum  silvery.  Sexes  similar.  Kocky  shores  of  South  Carolina,  in 
rather  deep  water;  not  yet  seen  elsewhere,  but  not  rare  at  Charleston, 
where  the  specimen,  9i  inches  long,  above  described,  was  taken  by  Dr. 
Gilbert.  (Philadelphicus,  from  the  city  of  Philadelphia,  where  the  species 
is  not  found.) 

Perca  philadrlphica,  LtKNAsrg,  Syrt.  Nat.,  Ed.  x,  1758,  291,  America. 

IWca  tri/urra,  LiNN.v.t'8,  Syrt.  Nat.,  Ed.  xn,  489,  1766,  Carolina.     (Coll.  Dr.  Garden.) 

Lntjamt*  triiien*,  LAcf.p£i>K,  Hist.  Nat.  Pols*.,  iv,  246,  180*2,  Carolina. 

CentropriMi*  trulen*,  CrviER  Si  Valencienne*.  Hist.  Nat.  PoIm.,  hi,  43,  1829. 

GmtropriMi*  tr\fumi*,  Hoi.bro4.ik,  Ichth.  S.  Carolina,  49,  pi.  7,  fig.  1,  1860. 

Anthia*  trifurait,  GfNTHER,  Cat.,  i,  91,  1859. 

Serranus philadelphiat*,  Jordan  *  Gilbert,  Proc.  U.  S.  Nat.  Mub.,  1882,  600. 

Serranu*  trifurcti*,  Jordan  <fc  Gilbert,  SynopsiH,  534,  1883 

Cenlroprinli»  philarfrlphicnK,  Jordan  A  Kioenmann,  /.  c,  393,  1890. 

CentropritAe*  trifarca,  Bovulsq*.^  C«\M\%%EH.. 
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510.  DIPLECTRUM,  Holbrook. 
(Squirrel-fishes.  ) 

Dipledrum,  Holbrook,  Ichthyology  of  South  Carolina,  Ed.  1,  32,  1850,  (fascicularti     formotus). 
HaJiprrru,  Gill,  Proc.  Ac.    Nat.  Sci.  Phlla.,  18C2,  230,  (birittalus  =  radial  i*,  and  other  species; 

restricted  to  bivittahu  by  Jordan  &  Gilbert,  Synopsis,  535). 
Punvernmvt,  Bleeker,  Verh.  Akad.  A  mat.,  xiv,  1873,  0,  (htu$elti). 

This  genus  is  very  close  to  Prionodes,  from  which  it  differs  chiefly  in 
the  armature  of  the  preopercle,  which  is  provided  in  the  adult  with  1 
or  2  clusters  of  strong,  straight,  divergent  spines.  Smooth  area  on  top 
of  head,  as  in  Serranus,  large,  extending  backward  to  a  line  connecting 
borders  of  preopercle;  the  supraoccipital  and  parietal  crests  very  short; 
preorbital  broad ;  maxillary  widest  before  its  tip ;  profile  of  snout  rounded ; 
pectoral  unsymmetrically  rounded,  its  upper  rays  longest;  ventrals 
inserted*  somewhat  before  axil  of  pectoral;  dorsal  spines  slender,  none 
of  them  much  elevated ;  soft  dorsal  short,  the  rays  X,  12 ;  anal  rays  III,  7 ; 
caudal  lunate.  Species  all  American,  of  small  size  and  bright  colors, 
(rf/c,  two;  nhijKTpov,  spur.) 

Haliperca  (aAf,  sea;  Wpiri),  perch): 

a.  Preopercle  with  a  single  center  of  divergence  of  the  spinulea  about  it*  angle  (in  the  adult 

as  well  aa  in  tho  young). 

b.  Gill  rakers  very  long,  slonder,  and  numerous,  about  25  below  angle  of  arch;  scales  on 

cheek  in  7  or  8  rows;  prcopercular  process  narrow  and  truncate,  its  width  about  % 
head;  no  black  within  gill  cover;  a  pale-bluo  streak  below  orbit;  about  18  scales 
lieforo  dorsal;  head  with  opercular  flap  about  3  in  body.  sciuri'S,  1590. 

66.  Gill  rakers  moderate,  about  10  below  auglo  of  arch;  spines  on  produced  portion  of  pre- 
opercle numerous,  8  to  20  in  number;  outline  of  the  spinous  dorsal  fin  somewhat  con- 
vex,  so  that  the  flu  is  more  deeply  notched  than  in  Diplectrum  fonnotum;  jaws  equal; 
vertex  naked;  opcrclo  black  within, 
e.  Scales  on  cheeks  small  and  regularly  placed,  in  about  10  rows;  22  scales  before  dorsal; 
head  short,  with  opercular  flap  about  3  in  body;  width  of  preopercular  process  4% 
to  6  in  head,  its  posterior  edge  rounded;  gill  rakers  x  flO,  short  and  slender, 
well  separated;  region  above  the  largo  eyo  prominent;  snout  short,  bluntish; 
cheeks  with  10  rows  of  scales;  these  regularly  placed;  seme  on  preopercle  much 
produced  in  tho  adult,  short  in  tho  young;  upper  lobe  of  caudal  little  produced. 
Color  light  brown  above,  dull  yellowish  below;  the  scales  on  sides  each  with  a 
silvery  center;  irregular,  vague,  dark  cross  bar*,  broader  than  the  interspaces;  a 
black  bar  at  ba.«o  of  caudal;  usually  no  bluo  lines  or  white  areas  on  head;  soft 
dorsal  with  bright-blue  spots,  each  surrounded  by  a  dark-blue  ring;  caudal  with 
bars  of  similar  spots;  young  with  2  black  longitudinal  stripes,  tho  lower  forming 
a  spot  at  base  of  caudal.  radial?.,  1591. 

co.  Scales  on  cheek  large,  irregular,  in  5  or  0  rows;  head  larger;  soft  dorsal  pale  below, 
mottled  above,  without  distinct  blue  spots;  15  to  17  scales  before  dorsal. 
d.  Head  moderate,  2%  in  total  length,  with  opercular  flap;  width  of  preopercular  pro- 
cess %  head,  its  posterior  edge  truncated;  upper  edge  of  preopercle  nearer  tip  of 
opercular  flap  than  snout;  brownish,  with  numerous  traces  of  vague,  dark  cross 
bars;  a  very  distinct  black  caudal  spot;  snout  with  4  or  5  pale  blotches;  a  pale 
streak  from  below  eye  across  prcopercular  angle;  no  black  at  base  of  soft  dorsal, 
the  fin  with  very  faint  traces  of  bluo  spots.  macro  pom  a,  1592. 

dd.  Head  very  large,  2%  to  2J.j  in  total  length  (with  opercular  flap);  upper  anglo  of 
preoperclo  midway  between  tip  of  puout  and  tip  of  opercular  flap;  preopercu- 
lar process  very  broad;  soft  dorsal  dark  at  base.  euryplectrum,  1593. 


♦  Essentially  aa  in  Centropriale*,  not  as  in  SerranuM,  in  which  these  species  are  placed  by  Dr. 
Bouleofer. 


1204  Bulletin  47,  United  States  National  Museum. 


Di  plectrum: 
aa.  i»reoperclc  with  2  cluster*  of  dirergent  spina,  the  one  at  the  angle,  the  other  higher 
(the  two  fascicles  well  separated  in  the  adult,  but  smaller  and  coalescent  in  the  young). 
e.  Head  and  body  marked  with  many  interrupted  blue  lines;  preorbital  broad,  more  than 
twice  the  width  of  maxillary;  lower  half  of  preopercle  with  strong,  straight 
spines  diverging  from  two  centers;  gill  rakers  short  and  small,  x  -f  14;  11  rows  of 
scales  on  checks;  caudal  deeply  lunate,  the  upper  lobo  the  longer,  sometimes  end- 
ing  in  a  long  filament    Color  brownish,  silvery  below;  sides  with  7  or  8  longi- 
tudinal deep-bluo  lines  and  about  as  many  dark  cross  bars,  the  last  bar  forming  a 
largo  black  blotch  at  upper  baso  of  caudal;  young  with  2  broad,  dusky  longitudi- 
nal stripes,  which  becomo  interrupted  with  age;  3  or  4  distinct  blue  stripes  on 
sides  of  top  of  head;   2  across  preorbital,  the  lower  forked;  fins  with  narrow, 
wavy  bars  of  blue  and  palo  yellow.  roRMoetm,  1594. 


Subgenus  HALIPERCA,  GUI. 
1591).  D1PLECTRUM  SCIURUS,  Gilbert. 

Head  2£  to  3  in  length;  depth  3f  (in  specimens  5  inches  long).  D.  X, 
12 ;  A.  Ill,  8.  Scales  on  cheeks  small,  in  7  or  8  rather  regular  rows.  Lat- 
eral line  with  abont  52  pores,  about  75  vertical  rows  of  scales  above  it ; 
about  18  scales  beforo  dorsal.  A  single  rather  wide  cluster  of  spines  at 
angle  of  preopercle,  much  as  in  Diplectrum  macropoma,  the  width  of  the 
cluster  4}  to  5  in  head,  in  specimens  5  inches  long.  Upper  angle  of  pre- 
opercle nearer  to  end  of  opercular  flap  than  tip  of  snout.  Vertical  fins 
low,  the  height  of  soft  dorsal  i  length  of  head.  Gill  rakers  long  and 
slender,  about  14  -+-  25.  In  color  this  species  differs  from  its  near  relatives 
in  having  no  black  on  the  inside  of  gill  cover,  and  in  having  a  very  light- 
blue  line  below  the  orbit;  the  snout  is  without  spots  or  streaks;  the 
upper  part  of  body  is  crossed  with  irregular  dusky  bars,  and  the  soft 
dorsal  and  caudal  are  marked  with  round  yellow  spots  half  as  large  as 
the  pupil,  ocellated  with  blue  or  dusky.  Known  from  small  specimens 
taken  in  considerable  numbers,  at  stations  3014,  3015,  3021, 3026,  and  3033, 
all  in  shallow  water  in  the  Gulf  of  California.  This  species  most  resem- 
bles Diplectrum  macropoma,  differing  strongly  from  this  and  all  other  spe- 
cies of  the  genus  in  the  very  numerous  long  and  slender  gill  rakers, 
which  are  $  the  diameter  of  the  eye,  even  in  young  specimens ;  they  are 
about  25  in  number  on  the  horizontal  limb  of  the  outer  arch,  instead  of 
12  as  in  radiale  and  macropoma,  or  9  as  in  formosum.  (Gilbert.)  (Sciurus, 
squirrel ;  the  name  squirrel-fish  has  been  long  applied  to  Diplectrum  for- 
mosum, perhaps  from  a  croaking  noise  it  makes.) 

Diplectrum  sciuni*,  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1801,  560,  Gulf  of  California,  Albatross 

Stations,  Nos.  3014,  3021,  302C.  and  3033.     (Coll.  Albatross.) 
Serranut  sciurtw,  Boulenqer,  Cat.,  i,  298. 

1591.  DIPLECTRUM  KADI  ALE  (Quo?  &  Gaimard). 

(Aguavina.) 

Head  3;  depth  3*.  D.  X,  12;  A.  Ill,  7;  scales  8-60  to  70-20,  48  to  65 
pores.  Scales  on  cheeks  small  and  regularly  placed  in  about  10  rows; 
width  of  pteopfcTCuAfcT  \rcowbfcfc  \\to  VmV*^>\\A'^&ta-ci<it  edge  rounded ; 
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gill  rakers  6  -f  13  or  14  with  4  or  5  rudimentary  ones  on  upper  angle,  slen- 
der, well  separated  ;  region  above  the  large  eye  prominent ;  snout  short, 
bluntish,  as  long  as  eye,  4  in  head ;  cheeks  with  about  10  rows  of  scales, 
regularly  placed,  about  22  scales  before  dorsal;  seme  on  preopercle 
much  produced  in  the  adult,  short  in  the  young,  its  upper  angle  nearer 
to  end  of  opercular  flap  than  tip  of  snout ;  upper  lobe  of  caudal  little 
produced;  longest  dorsal  spine  2f  in  head  ;  anal  spines  feeble,  graduated. 
Coloration  of  body  light  brown  above,  yellowish  below ;  sides  salmon 
color,  much  shading  of  cherry  red  on  head  and  fins  in  life ;  head  with 
greenish  streaks ;  the  scales  on  sides  each  with  a  silvery  center ;  irregular, 
vague,  dark  cross  bars  broader  than  the  interspaces ;  a  black  bar  at  base 
of  caudal ;  usually  no  blue  lines  or  white  areas  on  head;  soft  dorsal  with 
bright-blue  spots,  each  surrounded  by  a  dark-blue  ring ;  caudal  with  bars 
of  similar  spots ;  young  with  2  black  longitudinal  stripes,  the  lower  form- 
ing a  spot  at  base  of  caudal.  Both  coasts  of  tropical  America,  north  to 
Havana  and  Guaymas ;  very  common  on  the  coast  of  Brazil  and  in  the 
Gulf  of  California ;  found  in  shallow  bays;  our  specimens  from  Guaymas, 
Mazatlan,  Panama,  Sarobaia,  Rio  Janeiro,  and  Havana.  (radialis,  radiant, 
from  the  radiating  preopercular  spines.) 

Semauu  radialis,  Quor  A  Gaimaed,  Voyage  Uranic,  316, 1824,  Rio  Janeiro;  Cuviee  A  Valkm- 

CIBNXE8,  Hist  Nat.  Poise.,  n,  213, 1828;  Boulknoeb,  Oat.,  i,  297. 
BerranmtbiviUahu,  Cuvier  A  Valenciennes,  Hint.  Nat.  Poire.,  n,  241,  1828,  Martinique. 
Ctmtropriatet  ayr**i*  Steindachxeb,  Ichth.  Nutizeu,  vn,  1,  18C8,  pi.  I,  fig.  1,  Santos,  Brazil. 
Bara»err<unu  hauelti,  Bleekeb,  Verb.  Akad.  Amst,  xiv,  1873,  No.  2,  7. 
Centropruti*  rod ialii ,  GOnther,  Cat.,  I,  83,  1859;  Steinpaciineb,  Ichth.  Beitrago,  iv,  C,  1876. 
Haliperca  bicittata,  Poey,  Synopsis,  282, 1868;  Poev,  Enumeratio,  22,  1875. 
DtfUctntm  TculialU,  Stbebts,  Bull.  U.  S.  Nat.  Mus.,  vn,  52,  1877;  Jordan  A  Eioenmann,  I.  <\, 

308, 1890;  Kvebmann  A  Jenkins,  Proc.  U.  8.  Nat.  Mus.,  1891, 142. 
Omtroprittu  MritfoRU,  GUntheb,  Gat.,  i,  82,  1869. 

1692.  DIPLECTBUM  MACROPOHA  (GUnther). 

Head  3};  depth  3*.  D.  X,  12;  A.  Ill,  7;  scales  5-48-14.  Snout  4  in 
head;  eye  4.  General  form  of  body  and  head  essentially  as  in  D.  radiate . 
Produced  portion  of  preopercle  not  very  broad;  its  (vertical)  breadth  not 
more  than  i  length  of  head.  Scales  on  cheeks  large  and  irregular,  in  5 
or  6  rows ;  about  15  scales  before  dorsal ;  width  of  preopercular  process 
about  i  head,  its  posterior  edge  truncated;  gill  rakers  x-f  10;  longest 
dorsal  6pine  2f  in  head.  Coloration  brownish,  with  numerous  traces  of 
vague,  dark  cross  bars ;  a  very  distinct  black  caudal  spot ;  snout  with  4 
or  5  pale  blotches ;  a  pale  streak  'from  below  eye  across  preopercular  angle ; 
no  black  at  base  of  soft  dorsal,  the  fin  with  very  faint  traces  of  blue  spots; 
caudal  plain,  darker  toward  tip ;  ventrals  pale.  Pacific  Coast  of  tropical 
America,  in  rather  deep  water,  from  Panama  southward ;  abundant ;  here 
described  from  specimens  dredged  by  the  Albatross.  (/za*poc,  large;  nopa, 
opercle.) 

•Dr.  Stelndachner  has  already  noted  the  identity  of  his  C4!Mtroprirte»  ayreti  from  Santos,  Brazil, 
with  Diplectrum  radiaU.  With  Dr.  Steindachner,  wo  find  uo  difference  between  Atlantic  and 
Pacific  examples  of  this  type.  Serrano*  biciltatua  is  merely  the  young  of  this  species.  Specimens 
tent  to  as  from  Cuba  by  Poey  confirm  this  supposition,  as  they  differ  from  radiaU  precisely  as  the 
young  differs  from  the  adult  in  formowm. 


1206  Bulletin  47,  United  States  National  Museum. 

OmUrvprutis  macropoma,  GCnthkr,  Proc.  Zool.  Soc.   London,  1864,  145,  Panama;   GOnthkb, 

Fishes  Central  America,  409,  pi.  lxv,  1869. 
DipUctrum  macropoma,  Jordan  &  Bollman,  Proc.  U.  S.  Nat.  Mas.,  1889, 157;  Jordan  &  Em»n- 

M ann,  I.  c,  398,  1890. 

1598.  DIPLKCTBUH  EUBYPLECTRUM,  Jordan  A  Bollman. 

Head  (to  end  of  opercular  spine)  2f  to  2f ;  depth  3}  to  3$.  D.  X,  12 ; 
A.  Ill,  8 ;  scales  8-50  to  55-18.  Body  moderately  elongate,  heavy  through 
shoulders;  the  back  not  much  elevated;  anterior  profile  convex,  nearly 
straight  above  eyes ;  mouth  large,  maxillary  reaching  posterior  border  of 
eye,  2  in  head ;  snout  blunt,  3f  in  head ;  eye  large,  slightly  shorter  than 
snout,  4  in  head.  Interorbital  space  appearing  slightly  concave,  If  in  eye. 
Teeth  as  in  T).  radicle.  Preopercular  process  very  wide,  its  width  1£  times 
diameter  of  eye ;  spines  long  and  slender,  15  to  20  developed ;  the  lower 
angle  not  so  strongly  projecting  as  in  D.  macropoma.  Opercular  spine 
rather  sharp,  embedded.  Opercular  flap  long  and  well  rounded  at  the  end ; 
upper  end  of  preopercle  midway  between  tip  of  snout  and  opercular  flap. 
Gill  rakers  rather  long,  stout  as  in  other  species,  x  -f-  12.  Scales  small, 
rather  firm,  smaller  than  in  other  species,  8  or  9  rows  on  cheeks ;  scales 
on  opercle  smaller  than  in  D.  radiale  or  D.  macropoma,  about  12  scales 
before  dorsal.  Dorsal  spines  weak,  pungent,  second  lj(  in  third,  fourth 
and  fifth  almost  equal,  3&  in  head;  first  soft  ray  3  in  head,  shorter  than  next 
the  last ;  upper  lobe  of  caudal  longest,  1}  to  1£  in  head,  lower  lobe  If  to  1} 
in  head  ;  first  anal  spine  1J  in  second,  which  is  strongest  and  H  in  third, 
latter  5  in  head;  soft  rays  showing  a  convex  margin,  the  longest  3?  in  head ; 
pectorals  broad,  their  posterior  margin  truncate-concave,  their  length  lj 
in  head;  ventrals  1$  in  head.  Color  brownish  above,  as  in  D.  radiale,  become 
ingmore  yellowish  and  silvery  below;  sides  with  about  5  pairs  of  interrupted 
black  bars  ;  a  large  black  blotch  at  base  of  caudal ;  markings  on  preorbi- 
tal  and  cheeks  rather  indistinct ;  a  large  black  spot  above  preopercular 
angle  on  opercle;  lips  bluish;  spinous  dorsal  dusky  above;  a  small  pale 
spot  under  tip  of  spines  ;  soft  dorsal  plain  olive,  dark  at  base;  inner  rays 
of  caudal  tipped  with  dusky,  a  few  lower  rays  pale;  pectoral  and  anal 
pale;  ventrals  dusky.  This  species  is  known  from  numerous  specimens 
dredged  by  the  Albatross  at  stations  2795  and  2797,  southwest  of  Panama, 
at  a  depth  of  33  fathoms,  and  at  station  2805  at  a  depth  of  51$  fathoms. 
The  largest  of  these  is  about  7  inches  long.  This  species  and  the  preced- 
ing, of  which  we  have  examined  many  specimens,  are  well  distinguished 
from  DipUctrum  radiale,  with  which  Dr.  Boulenger  has  united  them.  Di- 
pUctrum macropoma  is  in  appearance,  coloration,  and  in  habit  intermediate 
between  the  other  two,  but  the  characters  of  all  are  well  marked,  (cvpvc* 
wide;  nAf/KTpov,  spur.) 

Diplectrum  atrt/plectntut,  Jordan  A  Bollman,  Proc.  U.  8.  Nat.  Mus.,  1889,  157,  Pacific  Ocean, 
off  coast  of  Colombia,  from  8°  06' 30"  N.,  78°5i'  W.,  and  70  5/  N.,  78°  55*  W.,  70 
56'  N.,  790  41'  30"  W.,  stations  2797,  2795,  2805.     (Type,  No.  41141.    Coll.  Albatross.) 
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Subgenus  DIPLECTRUM. 

1594.  DIPLECTBUM  FORM08UM  (Linnasus). 

(Squirrel- fish;  Serrano;  Samd-ftsh.) 

Head  3;  depth  3$.  D.  X,  12;  A.  Ill,  7;  scales  9-80  to  90-22,  pores  54 
to  60.  Hody  elongate,  the  profile  strongly  arched  above  eyes ;  mouth 
large,  lower  jaw  slightly  projecting;  maxillary  narrow,  reaching  middle 
of  eye,  2jt  in  head ;  canine  teeth  small ;  eye  placed  high,  shorter  than 
snout,  about  5  in  head;  preorbital  broad,  more  than  twice  the  width  of 
maxillary  ;  upper  part  of  margin  of  preopercle  finely  serrate ;  preopercle 
with  two  clusters  of  divergent  spines,  the  one  at  the  angle,  the  other 
higher  (the  two  fascicles  well  separated  in  the  adult,  but  smaller  and 
coalescent  in  the  young) ;  distance  from  opercular  flap  to  upper  end  of 
preopercle  \\  in  rest  of  head ;  opercular  flap  short  and  sharp ;  gill  rakers 
moderate,  x  -f- 14  or  15 ;  top  of  head  and  preorbital  region  naked ;  smooth 
area  on  top  of  cranium  very  convex  ;  11  rows  of  scales  on  cheeks ;  fins, 
except  caudal,  scaleless;  15  scales  before  dorsal;  dorsal  spines  low  and 
slender,  the  first  three  graduated,  the  rest  subequal ;  caudal  deeply 
lunate,  the  upper  lobe  the  longer,  sometimes  ending  in  a  long  filament; 
anal  spines  very  weak,  the  third  longest,  1±  in  eye ;  pectoral  If  in  head. 
Color  brownish,  silvery  below ;  sides  with  7  or  8  longitudinal  blue  lines, 
bright  blue  above,  pearly  whitish  below,  and  about  as  many  dark  cross 
bars,  the  last  bar  forming  a  large  black  blotch  at  upper  base  of  caudal ; 
6  of  these  present,  with  another  at  base  of  dorsal;  a  broken  median 
stripe  before  dorsal ;  stripes  on  head  bright  blue;  spinous  dorsal  with  2 
stripes  of  light  blue,  bordered  with  darker,  and  3  of  light  orange  yellow ; 
3  blue  stripes  and  4  yellow  ones  on  soft  dorsal :  caudal  with  light-blue 
reticulations  around  light-orange  spots;  ventrals  and  anal  bluish  white, 
shaded  with  light  yellowish;  pectoral  transparent;  posterior  part  of 
mouth  tinged  with  yellow;*  young  with  2  broad,  dusky  longitudinal 
stripes,  which  become  interrupted  with  age ;  3  or  4  distinct  blue  stripes 
on  sides  and  top  of  head  ;  2  across  preorbital,  the  lower  forked  ;  fins  with 
narrow,  wavy  bars  of  blue  and  pale  yellow.  West  Indies ;  common  from 
Charleston  south  to  Montevideo. t    A   handsome  fish,  common  on   the 

*  A  specimen  obtained  by  Dr.  Hugh  M.  Smith  in  Diacaytie  Buy,  Florida,  iu  February,  had  the 
following  life  colors:  Body  dull  light  brownish  uIhjvp,  white  below,  marked  by  8  rather  broad 
dark  cross  bauds,  3  or  4  longitudinal  dark  stripes,  and  8  narrow  blue  longitudinal  stripes  moot 
distinct  abovo  where  they  coutrast  with  the  dark  back.  Head  yellow,  6  or  0  narrow  wavy  blue 
stripes  ou  side  of  head  below  eye;  head  between  eyes  marked  by  5  narrow  blue  cross  bars  run- 
ning out  on  the  nose;  a  dark  spot  at  ba&u  of  caudal;  dorsal  uuiformly  yellowish  green,  marked 
by  2  median  cross  lines  of  blue,  same  color  as  the  back;  the  blue  lines  posteriorly  forming  small 
yellow  ocelli;  caudal  same  as  dorsal  as  to  color  and  markings;  other  fins  white. 

f  We  have-  examined  specimens  from  Charleston,  Pcnsacola,  Key  West,  Captiva  Key,  Havana, 
Pernambuco,  and  Uio  Janeiro.  These  specimens  show  no  evident  specific  differences,  but  the 
differences  due  to  aso  are  somewhat  considerable.  The  smallest  *|«<-imeus  before  us  (2  iuchee 
long)  have  a  very  distiiu  t  dark  lateial  baud  running  from  the  tip  of  the  snout  and  euding  in  a 
dark  »pot  at  tlio  up|>or  base  of  caudal  fin;  another  (paler)  hand  ruus  from  the  upper  |*rt  of  eye 
to  base  of  last  dorsal  ray*;  another  from  al»ove  eye  along  base  of  dorsal.  These  bands  are 
sharply  defined  in  the  young,  and  traces  of  them  are  usually  found  in  all  examples.  Iu  the 
smallest  specimens  the  preopercle  is  simply  but  coarsely  serrate  with  a  salient  angle;  iu  larger 
oues  a  portion  of  the  prco|>erclo  is  prolonged  backward  and  its  spines  begin  to  radiate.  In 
examples  of  4  inches  the  spines  are  not  yet  divided  into  2  fascia;,  but  later  they  begin  to  show 
radiation  from  '1  distinct  centers.  In  si*cimeus  of  V\  inches  the  2  fascicles  of  spiuos  are  dis- 
tinct.   In  the  largest,  tho  upper  lobe  of  the  caudal  is  filamentous. 
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Prionodbs: 
ii.  Scales  large,  42  to  65  in  the  lateral  line. 

h.  Scales  on  cheek  very  large,  in  about  5  series;  dorsal  spines  not  quite  equal,  the  fourth 
longest,  about  twice  length  of  the  ninth, 
r.  Teeth  of  jaws  unusually  small,  the  canines  scarcely  differentiated;  lower  teeth  in 
one  series;  lower  jaw  little  projecting. 
<l  Head  long,  2%  in  length ;  preorbital  narrow,  %  eye;  angle  of  preopercle  slightly 
projecting;  Tertex  scaly,  the  seme  minute  and  equal;  gill  rakers  long  and 
slender,  x -f  1G,  the  longest  half  eye;  dorsal  spines  weak,  flexible,  low; 
caudal  deeply  lunate;  pectorals  long  and  narrow.    Color  dusky  brownish, 
paler  below,  a  series  of  about  7  ill-defined  dusky  blotches  along  lateral 
line;  lining  of  opercle  largely  black,  this  appearing  externally  as  a  dusky 
blotch;  vertical  fins  transparent,  with  minute  dark  specks;  no  sharp  mark- 
ings on  body  or  fins.  acquideks,  1595. 
re.  Teeth  unusually  strong,  3  or  4  on  each  side  in  upper  jaw  as  large  as  the  largest 
lateral  teeth;  jaws  equal;  preorbital  extremely  narrow,  not  %  width  of  pupil; 
preopercle  very  sharply  serrate;  gill  rakers  short,   slender,  x  {■  10;  caudal 
forked.    Color  plain  olivaceous;  fins  all  pale;  sides  with  about  6  laint  dark 
cross  bauds,  moro  or  less  confluent  along  lateral  line.  fusculus,  1596. 
bit.  Scales  on  cheek  moderate,  in  about  8  series;  body  oblong,  heavy  anteriorly;  dorsal 
outline  a  little  elevated,  the  profile  almost  straight;  eyes  very  large,  as  long  as 
snout;  lower  jaw  not  projecting;  canines  small;  mouth  large;  preorbital  narrow; 
gill  rakers  short,  about  x  -|  10;  dorsal  spines  strong,  the  fourth  highest,  2>4  in 
head,  a  little  longer  than  longest  soft  ray;  dorsal  fin  not  notched;  soft  dorsal  a 
little  scaly;  caudal  deeply  lunate;  pectorals  long.     Color  light  brownish,  with 
lighter  blotches  and  faint  dusky  bars;  a  very  conspicuous,  sharply  defined,  verti- 
cal white  bar  extending  upward  on  each  side  from  just  before  vent;  fins  pale. 

pho7.br,  1597. 
bbb.  Scales  on  the  cheek  very  small,  in  10  to  12  series;  second  anal  spine  about  as  long  as 
fourth  dorsal  spine.  Body  oblong,  not  elevated;  snout  sharp;  lower  jaw  much 
projecting,  its  tip  entering  the  profile;  teeth  rather  strong;  gill  rakers  short  and 
few,  x  +  8.  Dorsal  continuous,  the  spines  low,  the  longest  3  in  head;  caudal 
somewhat  lunate.  Color  light  olivaceous,  with  12  irregular,  broad,  dark-brown 
bands  extending  to  below  the  lateral  line,  appearing  again  at  level  of  liase  of 
pectorals  as  a  series  of  rounded  blotches;  two  pale  streaks  or  rows  of  blotches 
exteuding  from  snout  through  eye  and  backward;  a  broad  brown  streak  from  eye 
to  upfier  angle  of  opercle;  a  dark  spot  at  base  of  ventral*,  one  or  more  below  base 
of  pectorals,  and  one  in  front  of  the  latter;  caudal  dark  brown  at  base,  reticu- 
lated with  irregular,  narrow,  light-blue  lines,  these  marks  most  distinct  on  outer 
rays;  a  large  doublo  blotch  at  base  of  caudal;  anal  and  ventrals  marked  with 
brownish-yellow  spots;  upper  part  of  soft  dorsal  sharply  s|K>tted  with  dark  brown. 

FAUCI  ATU8,  1698 ;  BULLBUI,   1599. 

MximPBRCA  (uieffiKm,  chin;  percti,  perch): 
aa.  Scales  small,  the  lateral  line  with  GO  to  75  in  Its  course. 
t.  Lower  Jaw  not  very  strougly  projecting. 

/.  Body  covered  with  irregular,  inky -black  spots  and  bands.  Body  long  and  low,  the  head 
low  and  sharp,  the  lower  jaw  projecting;  scales  on  cheek  in  10  or  12  rows;  teeth 
small;  gill  rakers  very  short,  x  +7;  dorsal  low,  not  notched;  caudal  forked. 
Color  brownish  above,  the  sides  yellowish,  everywhere  above,  below,  and  on  fins 
covered  with  irregular,  inky-black  spots,  blotches,  and  bandx,  the  latter  meeting 
around  the  belly;  pectorals  and  anal  plain;  a  broad  riug  around  base  of  candal, 
and  many  irregular  spots  around  bases  of  ventrals  and  pectorals;  numerous  black 
HjH)ts  on  dorsals  and  caudal,  oue  of  those  onfrout  of  spinous  dorsal  very  conspic- 
uous. TIUR1NU8,  1600. 
ff.  Body  not  covered  with  conspicuous,  inky-black  spots  and  lands. 

g.  Back  with  3  or  more  large,  conspicuous  blotches  of  yellowish  white.  Body  more 
elongate  than  in  related  species;  lower  jaw  slightly  projecting;  scales  on 
cheeks  in  11  series;  dorsal  spines  low,  fifth  the  longest,  2,1-£  in  bead;  caudal 
strongly  lunate;  pectorals  and  ventrals  short.    Color  brownish  red  above. 


13;  A.  Ill,  7;  scales  4M8-13,  fi  eerlaa  an  cbaska  parol W  -jU  pwxw 
margin  of  orbit.  Body  slender,  the  bend  very  long,  tbe  rasadsJ  ■■»!■»■  ai 
Diiruw.  Tip  of  Ihwit  j»w  bat  little  projecting  :  Bvoib  J»i»-»  i*»  «i 
illnry  reaching  vertical  from  ]«>slerior  margin  uf  pnpil.  -t  <■  b— si  1  w»» 
jaw  villi  teeth  laterally  in  a  tingle  hum,  becoming  duabla  uBtw  i 
the  onicr  leeih  are  larger  anil  spared  but  not  raoine-likr  .  lb*  bm*  ee> 
eloae-ael.  amall,  direr  In)  inward  ;  ihe  median  pair  of  Uwtb  «f  .■■'  earn 
are  larger  than  the  other*  anil  directed  backward.  Twifc  of  •»»•»  .»• 
in  a  aingle  series  forming  a  very  narrow  patch  al  aympbi  ua.  taaw*  i  • 
narrow  patch  on  vomer,  the  posterior  enlarged,  almost  cam  a*  lib*.  4  iwa< 
backward;  on  palatines  in  an  irregular  doable  erne*.  iDtrrvrbda.  ip— 
Hat.  ita  width  $  orbit.  Preorbital  narrow,  1  orlnt.  Angle  of  a  naaaai  ■ 
■lightly  projecting,  the  vertical  margin  gently  coneair:  IMi  a^in 
and  M|tiaJ  on  both  litiibs  and  at  angle.  Uperrle  greatly  prvdacsal  sv* 
wanl,  reaching  murh  beyond  inner  edge  uf  nboBlder  girdle,  tU  avri 
of  prenperrle  equidistant  lietween  front  of  eye  and  end  of  eawrca  »'  ftaa 
Ojiercle  with  a  (ingle apine, t be  lower  not  developed.  Kwaan—  <■<  iWa  .»■  ■ 
(iilt  rakcra  lone  and  slender,  x  +  It;,  the  longest  i  Ibe  d.iat.  <.r  *f  :m 
large  eye.  Dorsal  With  weak.  flexible,  low  spices,  wbxa  cresss  t 
length  to  the  fourth  i  ■  length  of  headi,  then  decrease  to  taw  ftialb.  ■  •-  -i 
isles*  than  ,  the  fonrtb,  the  tenth  again  longer,  daraal  ray.sk**..  v.- 
forked,  the  longral  lees  than  highest  spine.  Caudal  deeply  laaaU  su 
short,  w  it h  slender  ray*.  Ihe  margin  not  rounded,  lbs  nci«».t  r»»  •  — »f 
eat.  ihe  posterior  bui  little  shortens*! ;  anal  spines  *lsa> 


Jordan  and  Evermann. — Fishes  of  North  America.       1211 

third  scarcely  f  height  of  first  soft  ray ;  ventrals  inserted  well  in  advance 
of  base  of  pectorals,  not  nearly  reaching  vent,  \  head;  pectorals  long  and 
narrow,  reaching  front  of  anal,  with  narrow  scaly  base,  the  posterior 
margin  obliquely  truncate  or  somewhat  /-shaped  in  the  spread  fin,  the 
lower  rays  slightly  longer  than  upper,  the  middle  rays  shortest.  Scales 
large,  ctenoid,  a  wide  rough  area  within  the  spinous  margin;  cheeks  and 
opcrcles  scaled,  the  scales  on  opercles  larger  than  elsewhere;  top  of  head 
scaled  as  far  forward  as  posterior  margin  of  pupil ;  caudal  fin  scaled  at 
base  of  lobes;  fins  otherwise  without  scales;  lateral  line  running  high 
and  descending  gradually  to  middle  of  caudal  peduncle.  Color  in  spirits: 
Dusky  brownish  above,  lighter  below ;  a  series  of  about  7  ill-defined  dusky 
blotches  along  lateral  line,  from  which  still  fainter  bars  run  downward, 
soon  disappearing ;  lining  of  opercle  largely  black ;  this  apparent  as  a 
dusky  blotch  externally ;  vertical  fins  transparent,  minutely  punctate 
with  black ;  median  rays  of  ventrals  black,  the  outer  and  inner  whitish ; 
peritoneum  silvery  white ;  no  very  conspicuous  marks  on  body  or  fins. 
Gulf  of  California.  A  single  specimen  known,  about  7  inches  long,  from 
Station  2996,  in  112  fathoms,     {wquus,  equal;  dens,  tooth.) 

Remuuu  srquiiletui,  Gilbert,  Proc.  U.  8.  Mat.  Mua.,  1880,  61,  Gulf  of  California,  Albatroaa 
Station  No.  2996  (Type,  No.  44277);  Jordan  &  Eiqenmamm,  I.  c,  406;  Boulenuer, 
Cat.,  1,  201. 

1696.  PBI0N0DE8  FU8CULUS  (Poey). 

Head  2};  depth  3£.  D.  X,  12;  A.  Ill,  7;  scales  48.  Body  rather 
elongate,  little  compressed ;  scales  on  cheeks  very  large,  in  about  5  series ; 
teeth  unusually  strong,  three  or  four  on  each  side  in  upper  jaw  as  large 
as  the  largest  lateral  teeth;  eye  very  large,  2$  in  head;  maxillary  2k  in 
head ;  jaws  equal ;  preorbital  extremely  narrow,  not  £  width  of  pupil ; 
preopercle  very  sharply  serrate;  gill  rakers  short,  slender,  x  -f  10;  scales 
very  large,  covering  head  forward  to  back  of  pupil ;  first  dorsal  spino 
short,  second  a  little  longer ;  fourth  longest,  21  in  head ;  the  rest 
gradually  shortened,  lower  than  the  soft  rays,  which  are  scaleless ;  second 
anal  spine  4  in  head,  as  long  as  third  and  stouter  ;  caudal  forked.  Color 
plain  olivaceous  ;  fins  all  pale,  no  opercular  blotch  ;  sides  with  about  6 
faint  dark  cross  bands,  more  or  less  confluent  along  lateral  line,  and  dis- 
appearing below.  Cuba;  known  only  from  the  original  type,  sent  by 
Poey  to  the  museum  at  Cambridge.  From  this  specimen  (10015,  M.  C.  Z., 
7  inches  in  length)  our  description  is  taken.  (fusculu$f  somewhat 
tawny.) 

CentroprideifuMcultat,  Post,  Memoriae,  u,  342,  1861,  Havana.    (Coll.  Poey.) 

Haltpercafnacula  Port,  Synopsis,  281,  1868. 

8erramuftuculut,  Jordan  A  Eiuenmanx,  I.  c,  407,  1890 ;  Boulengrr,  Cat.,  l,  290. 

1697.  PBIONODE8  PH05BE  (Poey). 
(Pu«bk). 

Head  2J ;  depth  3*.  D.  X,  12 ;  A.  Ill,  7 ;  scales  5-53-15,  pores  50  to  52. 
Body  oblong,  heavy  anteriorly  ;  dorsal  outline  a  little  elevated,  the  profile 
almost  straight ;  eyes  very  large,  as  long  as  snout,  3i  in  head,  twioe  the 


and  ridged.  Teeth  HPtll,  enfdiform;  X  — Jl  c—  I—  la  HnHth— 
Jaw,  4  in  front  nf  upjier  Jaw  :  the  inner  art—  of  I— th  —  Wrt  nW|l 
containing  3 nr  3  large  Hied  raliniM  in  the  middle  of  «.d>-  <.(:..».■  ,»• 

Ilii>M'  larj;iT  than  ilir  canine*  iu  frtmt :  at  rung  larib  db  <■■>■  »*-4  fat* 
I jii"  ;  no  supplemental  niaiillary  bone  ;  ([ill  raker*  ebaii.  (»■  m  ne  bw 
uIkfii t  10  Mow  angle :  preopcrclc  Drarlj  aveuly  runwM.  IW  p— wrtm 
margin  near);  vertical  arid,  aa  well  aa  the  angle,  nrj  6d»Ii.  eiaaJf  saw 
•harplr  serrated,  the  aerrii'  un  angle  scarcely  larger.  tW  l»**r  ..m 
nearly  entire  ;  ujirrcle  ending  in  three  compreaard  epinn.  tba  •»»*-<*  ii. 
largest,  the.  membrane  el  lending  modi  beyond  I  beta.  Unal—  sell  naa*— L 
on  cheeks  email,  in  H  to  11  Iowa;  operclea  with  abont  a  eMtea  •/  jaf* 
•cairn;  jawa  and  tup  of  head  naked.  Spinous  dona)  low,  a»(  unM 
the  first   twn  n]>llm  shorter   than   the  other.,  whuh   are  of  »jiv   asfU 

ami  shorter  than  the  soft  rays:   length  of  apinee  aboat  equaling  -*  —  ■ 

from  anuut  to  middle  of  eye,  3  in  head  i  aoft  doraal  ablated,  taw  a*>Uw«> 
rays  somewhat  shorter  than  the  posterior,  toe  up.  of  -Wwfc.  r*vk  re*. 
menliiry  caudal  rays.  2£  in  head :  anal  spines  abort  asdetrMig.  lb*  aiM» 
one  stronger  and  alight  lj-  longer  than  Ibe  third  :  the  •eroexl  ab—*i  •>.•*- 
to  dorsal  spines :  anal  raya  more  eleTaled  than  those  of  duria> .  tW  iaM 
ray  the  longest  and  about  oinal  to  (  length  of  band;  >Nlnlt  reewb»j 
vent  :   lwclorals  slightly  l-eyoud  it.  I  length  of  head  :   t«i.»1.  isaer***  a 

rays  produced,  the  tin  It  in  head;  dona)  and  asa)  naliTiai  RraaMaw 
<Mtegal>7.     Color  light  olnaceotta,  thenar— i  ift—  iriUtWal  U  trail 


Jordan  and  Evermann. — Fishes  of  North  America,      1213 


dark-brown  cross  bands  extending  from  baok  to  below  lateral  line,  where 
they  are  interrupted,  to  reappear  on  the  level  of  base  of  pectorals  as  a 
series  of  roundish  blotches;  those  in  front  pinkish,  behind  brown;  a 
light  streak  from  nape  to  front  of  dorsal,  with  2  parallel  ones  (usually 
indistinct)  on  each  side  of  it ;  the  brown  bar  immediately  behind  soft 
dorsal  replaced  by  the  ground  color,  but  the  corresponding  brown 
spot  on  sides  present;  a  brownish  streak  from  snout  through  eye  to 
upper  angle  of  opercle,  clear  brown  anteriorly  ;  suborbital  light  bine, 
with  a  narrow  median  streak  of  clear  brown ;  numerous  clear  brown 
blotches  on  top  of  head ;  base  and  axil  of  pectorals  largely  pink,  the  fin 
very  finely  vermiculated  with  pink  and  light  blue ;  dorsals  reddish,  with 
a  median  light  streak,  which  disappears  posteriorly  on  soft  dorsal ;  distal 
part  of  soft  dorsal  with  numerous  small  dark-brown  spots,  becoming 
light  pink  posteriorly  and  alternating  with  similar  spots  of  whitish  or 
light  blue;  a  dark-brown  spot  at  base  of  ventrals;  one  below  base  of 
pectorals,  and  one  in  front  of  the  latter  at  margin  of  gill  opening;  caudal 
brown  at  base  and  on  outer  rays,  pink  on  inner  rays,  vermiculated  with 
irregular  narrow  light-blue  lines ;  anal  and  ventrals  light  glaucous  blue, 
thickly  marked  with  brownish-yellow  spots.  In  older  specimens  the  mark- 
ings fainter,  but  the  general  pattern  remains.  A  specimen  9  inches  long, 
from  Indefatigable  Island,  has  the  upper  black  bands  coalescent  into  a 
continuous  beaded  streak  from  eye  to  last  ray  of  dorsal,  where  it  is  inter- 
rupted to  form  again  a  black  blotch  at  base  of  caudal  above ;  a  blotch  at 
the  base  of  pectoral  and  several  black  spots  on  breast,  irregularly  arranged. 
In  this  specimen  the  vomerine  and  palatine  teeth  are  few,  and  covered  with 
slime  so  as  to  be  scarcely  appreciable.    Length,  one  foot. 

Pacific  Coast  of  Mexico,  Cape  San  Lucas  to  Galapagos  Islands ;  common 
about  rocky  places;  a  very  handsome  little  fish.  We  have  examined 
specimens  of  this  species  from  Mazatlan,  Pearl  Islands  (Panama),  La  Paz, 
from  Charles,  Hood,  Albemarle,  and  Indefatigable  islands,  of  the  Gala- 
pagos, and  from  the  Revillagigedos.     {/asciatus,  banded.) 

Vrionodet  faaciaiuK,*  Jentns,  Voy.  Beagle,  Fishes,  46, 1840,  Chatham  Island,  Galapagos  (Coll. 

Charles  Darwin);  GCnther,  Cat.  Fish.,  i,  96,  1859  (uot  Hotixmtnts  feuciatu*,  Blocii,  which  is 

Strraims  »criba);  Jordan,  Proc.  V.  S.  Nat.  Mas.,  1889,  81. 
SerranuM  ptittmcmu*,  Valenciennes,  Voyago  Venus,  Poiss.,  290,  pi.  i,  fig.  1,  1855,  Galapagos 

Islands. 
SerranuM  calopUryx,  Jordan  k  Gilbert,  Proc.  U.  S.  Nat.  Mu*.,  350,  1881,  Mazatlan.     (Type, 

No.  28123.     Coll.  Gilbert.) 
CenirojtriMi*  pmttacim$,  GCnther,  i,  Cat.,  186,  1859. 
Serramu  psittacinu*,  Jordan  A  Bioenmann,  /.  c,  407,  1890;  Boulenoer,  Cat.,  i,295. 

1699.  PRI0N0DES  BULLERf  (Boulenger). 

Head  3;  depth  3.  D.  X,  12;  A.  Ill,  7 ;  scales  5  to  6-62-15,  pores  50;  snout 
as  long  as  diameter  of  eye,  which  is  4  times  in  length  of  head ;  interor- 
bital  width  5  times  in  length  of  head  ;  lower  jaw  slightly  projecting,  with 
feeble  canine  teeth  on  the  sides ;  maxillary  extending  to  below  center  of 
eye,  the  width  of  its  distal  extremity  4  diameter  of  eye ;  snout  and  vertex 
naked,  cheeks  and  opercles  scaly,  the  scales  on  the  opercles  large,  larger 
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than  any  on  the  body,  in  5  vertical  series ;  preoperculum  finely  serrated, 
the  serra)  coarser  at  the  angle,  obsolete  on  the  lower  border;  middle  oper- 
cular spine  strong,  nearer  lower  than  upper.  Gill  rakers  moderate,  12  on 
lower  part  of  the  anterior  arch.  Dorsal  originating  above  base  of  pec- 
toral, the  spines  increasing  in  size  to  the  fonrth,  which  equals  §  length 
of  head  and  is  a  little  shorter  than  the  longest  soft  rays ;  no  notch 
between  the  spinous  and  soft  portions;  pectoral  obtusely  pointed, 
slightly  longer  than  ventrals,  f  length  of  head ;  second  and  third  anal 
spines  equal,  stouter  and  slightly  shorter  than  longest  dorsal ;  caudal 
slightly  emarginate.  Brown,  with  ill-defined  darker  vertical  bars;  soft 
dorsal,  anal,  and  caudal  with  small  dark  and  light  spots;  pectorals  and 
ventrals  yellowish.    Length  6  inches.    Coast  of  Jalisco,  western  Mexico. 

Serramu  bulleri,  Boulkkqer,  Oat,  i,  288,  1896,  Las  Penas,  Jalisco.    (Coll.  A.  C.  Bailer.) 

Subgenus  MENTIPERCA,  Gill. 
1600.  PBIONODES  TIGRINUS  (Blocb). 

Head  2g ;  depth  3f ;  eye  4  in  head.  D.  X,  11 ;  A.  Ill,  7 ;  scales  8-68-24, 
60  pores.  Body  long  and  low,  the  head  low  and  sharp,  the  lower  jaw 
projecting;  soales  small;  top  of  head  naked,  the  smooth  area  on  frontal 
region  large ;  scales  on  cheek  small,  in  10  or  12  rows ;  preopercle  rounded, 
with  regular  serrte ;  teeth  small ;  gill  rakers  very  short,  x  -f  6  to  8 ;  max- 
illary 2i,  reaching  to  center  of  eye ;  soft  dorsal  and  anal  naked ;  dorsal 
low,  not  notched ;  caudal  forked ;  second  and  third  anal  spines  equal, 
the  second  the  strongest,  2}  in  head ;  pectoral  1£  in  head.  Color  brown- 
ish above,  the  sides  yellowish,  everywhere,  above,  below,  and  on  fins 
covered  with  irregular,  inky-black  spots,  blotches,  and  bands,  the  latter 
meeting  around  the  belly  ;  pectorals  and 'anal  plain ;  a  broad  ring  around 
base  of  caudal,  and  many  irregular  spots  around  bases  of  ventrals  and 
pectorals;  numerous  black  spots  on  dorsals  and  caudal,  one  of  those  on 
front  of  spinous  dorsal  very  conspicuous.  West  Indies;  scarce;  an 
exceedingly  handsome  little  fish,  here  described  from  the  original  type  of 
Serranu*  prwstigiator,  sent  by  Poey  to  the  Museum  of  Comparative  Zool- 
ogy*    (tigrinus,  spotted  like  a  tiger.) 

ilolocentrv*  tup-inn*,  Blocii,  pi.  237, 1790,  after 8eba,  Thesaurus,  in,  pi.  xxvu,  fig.  5,  East  Indies. 
Serranu*  prxstigiator,  Poxy,  Memorias,  i,  58,  pi.  2,  fig.  2,  1861,  Havana.     (Coll.  Pooy.     Type 

in  M.  0.  Z.) 
.'  Centrojtridc*  annul wi«,  GCntiier,  Shore  Fishes,  Challenger,  6,  pi.  1,  fig.  B,  1880,  Pernambuco 

young  s]>ecimen  2  inches  long. 
Centropristi* prnttfigiator,  GfXTHER,  Cat.,  I,  85,  1859. 
Haliperca  prtrrtujiator,  Poky,  Synopsis,  282,  1868. 
Serranm  tigrinw*%  Jordan,  Proc.  V.  8.  Nat.  Mus.,  1886,  579;  Jordan  &  Eigenmann,  L  c,  408, 

1890;  Boulenofr,  Cat,  I,  293. 
'Scrratiu*  annularis,  Jordan  &  Eioenmann,  I.  c,  406. 

♦The  earliest  specific  namo  of  this  species, fa*ciatu$,  can  not  he  used  if  the  species  be  referred 
to  Scrrauu*,  aK  alreudy  more  than  one  Serrantts  has  been  called  ftwinfu*.  The  name  is,  however, 
not  preoccupied  in  Prionode*.  The  genus  Prvmorfe*  wan  supposed  by  Jenyns  to  differ  from  Srrranus 
by  the  absence  of  vomerine  and  palatine  te«-th.  These  teeth  are,  us  a  matter  of  fact,  well  devel- 
oped in  the  young,  but  in  some  old  specimens  they  are  small,  partly  covered  by  the  skin,  and 
possibly  even  dccAAuoua.  TtewiN?fc&  wyc\\«.t\«w\  %WN%\ta&  U\98a„  l*rumode*  bvllcri  (Boulenger),  is 
u  distinct  species,  t\\o\x%\\  cVmaXa  P.  5«««oto*\^^\v«%^\^t^x>^^^^Qx^sJ\. 
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1901.  PBI0N0DE8  TABACABIU8  (Curier  &  Valenciennes). 
(Jacome;  Bout  de  Tabac.) 

Head  3;  depth  3f.  D.  X,  12;  A.  Ill,  7;  scales  11-90  to  98-25,  56  to  65 
pores.  Body  more  elongate  than  in  related  species ;  profile  slightly  con- 
vex ;  interorbital  space  concave ;  eyes  large,  longer  than  snout,  3£  in  head ; 
maxillary  reaching  middle  of  eye ;  lower  jaw  slightly  projecting ;  scales 
on  cheeks  small,  in  11  series;  scales  in  front  of  dorsal  small,  crowded,  in 
25  series ;  top  of  head  naked ;  gill  rakers  long,  x  -f- 15 ;  dorsal  spines  low, 
fifth  the  longest,  2±  in  head  ;  caudal  strongly  lunate ;  anal  spines  gradu- 
ated, the  third  3£  in  head ;  pectorals  and  ventrals  short,  not  reaching 
vent.  Branchiostegals  7.  Color  brownish  red  above,  with  areas  of  light 
yellow  on  sides  of  back ;  1  before  dorsal,  a  large  one  and  a  small  one 
below  spinous  dorsal ;  a  large  one  below  last  rays  of  soft  dorsal ;  1  on 
back  of  tail ;  yellow  before  eye ;  belly  and  lower  parts  light  red ;  top  of 
head  with  2  pale  cross  shades,  1  before  and  1  behind  eyes ;  lower  fins  light 
orange;  caudal  red,  with  2  conspicuous  longitudinal  stripes  of  blackish 
red ;  dorsal  red-shaded,  a  maroon  blotch  on  each  part  of  it,  extending 
upward  from  a  similar  blotch  on  the  back.  Length  10  inches.  West 
Indies;  our  specimens  from  Havana,  where  it  is  rather  common,  (tabaca- 
riusy  pertaining  to  tabacum,  tobacco,  the  fish  being  called  bout  de  tabac 
(oigar  stump)  by  the  negroes  at  Martinique.) 

CaUropriate*  t abacariu*,  Cuviee  A  Valenciennes,  Hist.  Nat.  Polw.,  in,  44,  1820,  Martinique. 
Berronu$  jacome,  Poey,  Memorial*,  I,  f>7,  pi.  2,  fig.  1,  1851,  Havana. 
Jlalkptrca  tabacaria,  Poey,  Synopsis,  282,  18C8. 
HaUperca  jacome,  Poey,  Ann.  Lye.  Nat.  Hlit.  N.  Y.,  1871,  34. 

8crran*»  tefacarfojt,  Jobdak,  Proc.  U.  S.  Nat.  Mus.,  1886,  39;  Jordan  St  Eigenmann,  L  c,  408, 
1890;  Boulenoee,  Gat.,  i,  291. 

1602.  PRIONODES  FLAVESCENS*  (Curler  <x  Valenciennes). 

Dorsal  IXt,  12;  anal  III,  7;  scales  7-90-27,  60  pores.  Depth  of  body 
3f  times  in  total  length,  length  of  head  3  times.  Snout  as  long  as  diame- 
ter of  eye,  which  is  3£  times  in  length  of  bead ;  interorbital  width  5 
times  in  length  of  head  ;  lower  jaw  projecting,  with  feeble  canine  teeth 
on  the  sides;  maxillary  extending  to  below  center  of  eye,  the  width  of 
the  distal  extremity  i  diameter  of  eye ;  upper  surface  of  head  caked ; 
cheeks  and  opercles  scaly;  preoperculum  finely  serrated,  the  seme 
coarser  at  the  angle,  obsolete  on  the  lower  border ;  opercular  spine 
strong,  equidistant.  Gill  rakers  a  little  shorter  than  gill  fringes,  14  on 
lower  part  of  anterior  arch.  Dorsal  originating  above  base  of  pectoral, 
spines  subequal,  not  quite  i  length  of  head,  }  length  of  longest  soft 
rays;  no  notch  between  the  spinous  and  soft  portions  of  the  fin.  Pec- 
toral rounded,  a  little  longer  than  ventral,  f  length  of  head.  Third  anal 
spine  longest,  as  long  as  dorsals.  Caudal  cmarginate.  Brown  above, 
lighter  (orange  or  red)  on  the  belly;  head  bluish  above;  fins  dark  gray 


•Described  from  the  type  specimen  (Paris  Mus.,  No.  7028). 

f  Tht>  npinouB  dorsal  is  malformed  in  front;  the  normal  number  of  spines  Is  no  doubt  X. 
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brown;  caudal  whitish  in  the  middle.  Total  length  <H  inches. 
Martinique ;  known  only  from  the  type,  the  above  description  of  which 
we  oopy  from  Boulenger.     {Jlavescens,  yellowish.) 

SerraHM$/lace»cenit1  Cdvibb  &  VALKNCiEitifBS,  Hist.  Nat.  Polss.,  vi,  606,  1830,  Martinique;  Joe- 
dam  A,  FiOKifMANN,  I.  c,  408, 1880;  Boclxnobr,  Cat,  I,  292. 

160S.  PRI0N0DE8  LUCIOPEBCAXU8*  (Poey). 

Head  3  in  length ;  depth  3*.  D.  X,  12 ;  A.  Ill,  7 ;  scales  7-70-20. 
Body  elongate,  moderately  compressed ;  cranium  depressed,  with  a  single 
crest;  snout  sharp  ;  lower  jaw  very  strongly  projecting;  eye  large,  much 
shorter  than  snout ;  top  of  head  naked ;  caudal  deeply  forked ;  dorsal 
spines  moderate,  the  third  highest.  Color  clear  brown  with  larger,  darker 
spots  or  bars  on  the  sides;  fins  pale,  more  or  less  tinged  with  orange. 
Coast  of  Cuba,  apparently  very  rare,  only  the  original  type  known  (at 
Cambridge)  examined  by  us.  (lucioprrcanus,  resembling  Lucioperca,  the 
Pike  Perch,  a  European  genus  of  Perdda.) 

Serratnu  tudopercamu$t  Poey,  Memorias,  i,  56,  pi.  9,  fig.  1, 1861,  Havana;  Job  dam  &  Eiokkkavn, 

I.  c,  410, 1890;  Boulenger,  Cat.,  i,  294. 
CentroprutiM    hciopercamt;  OJ  Anther,  Cat.,  I,  84,  1869;   Vaillast  &  BoooUBT,    Mia*.   8cL  an 

Mexique,  1874,  pi.  v,  fig.  1. 
Mentiperca  luciopcrcana,  Poey,  Synopsis,  281,  1868. 


1604.  PB10NODE8  8TILB08TIGMA,  Jordan  *  Bollman. 

Head  3;  depth  3|.  D.  X,  12;  A.  Ill,  7  ;  scales  8-58-18.  Body  elongate 
elliptical,  less  slender  than  in  Prio nodes  luciopercanus;  back  not  muoh  ele- 
vated ;  anterior  profile  straight  from  tip  of  snout  to  front  of  dorsal. 
Snont  sharp,  3}  in  head,  lower  jaw  considerably  projecting,  mandible  3J 
in  head.  Mouth  rather  large;  maxillary  reaching  nearly  to  middle  of 
pupil,  29  in  head.  Eye  large,  a  little  shorter  than  snout,  4  in  head. 
Interorbital  space  very  slightly  concave,  ridged.  Teeth  small,  anterior 
teeth  of  front  row  in  both  jaws  slightly  enlarged ;  posterior  teeth  of 
lower  jaw  also  enlarged  ;  vomerine  teeth  in  a  Y-shaped  patch.  Preopercle 
finely  serrate,  the  lower  teeth  a  little  coarser,  the  margin  evenly  rounded. 
Operclo  ending  in  three  spines,  of  which  the  middle  one  is  considerably 
tho  largest ;  membrane  extending  beyond  spines.  Gill  rakers  moderately 
long  and  slender,  about  9  developed.     Scales  small,  firm,  ctenoid  ;  11  rows 


*  Three  specimens  from  Martinique  in  tho  Pari*  Museum  hare  the  following  characters:  Dor- 
sal X,  12;  anal  III,  7;  scales  8  to  10-85  to  90-25  to  20,  pores  56  to  59.  Depth  of  body  3V  to  ?>% 
times  in  total  length;  length  of  head  3  times.  Snout  longer  than  diameter  of  eye,  which  is  3)^ 
times  in  tho  length  of  head;  interorbital  width  G  to  7  times  in  length  of  head;  lower  jaw 
strongly  projecting,  with  feeble  canino  teeth  on  tho  sides;  maxillary  extending  to  below  anterior 
third  or  renter  of  eye,  the  width  of  its  distal  extremity  I  diameter  of  eye;  snout  and  vertex 
naked,  checks  and  operclo  scaly;  preopercle  finely  serrated,  the  seme  coarser  at  tho  angle  and 
obsolete  on  the  lower  bonier;  opercular  spines  strong.  Gill  rakers  longer  than  gill  fringe*,  15 
or  16  on  lower  part  of  anterior  arch.  Dorsal  originating  abovo  base  of  pectoral;  the  spinea 
increasing  in  size  to  the  fourth  or  fifth,  which  equals  about  f  to  \  length  of  head,  and  exceeds 
longent  soft  rays;  no  well-marked  notch  between  the  spinous  and  soft  portions  of  the  fin.  Pec- 
toral obtusely  pointed,  as  long  as  ventral,  %  length  of  head.  Third  anal  spine  longAt,  about  as 
long  as  1  bird  «lwrail.  Caudal  deeply  emargihate,  upper  lobe  the  longer.  Purplish,  with  reddish- 
brown  iTOguA&r  h\h)\b  ot  Tv\«.tbUu^&\  tins  yellow,  spinous  dorsal  partly  purple;  upper  and  lower 
caudal  lobea  bortareA  V\\\x  ^ut\to.   IqJVaNAwsmjJX^  ^  Vcstaa*.   CaxVbbaaA  Sea. 
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on  cheeks;  11  vertical  rows  on  opercle  to  base  of  spines ;  2  rows  on  inter- 
operole.  Spinous  dorsal  rather  low,  not  notched;  first  spine  about  \\  in 
second,  fourth  very  slightly  longer  than  third,  as  long  as  from  tip  of  snout 
to  middle  of  eye,  2\  in  head ;  soft  dorsal  not  elevated,  first  ray  2f  in 
head ;  upper  lobe  of  caudal  the  longer,  If  in  head ;  lower  lobe  If  in  head ; 
second  anal  spine  strongest,  hardly  as  long  as  third,  which  is  3f  in  head ; 
first  1?  in  second ;  first  anal  ray  3  in  head ;  penultimate  longest,  2£  io  head ; 
last  somewhat  shorter ;  pectorals  pointed,  1£  in  head,  reaching  beyond 
tips  of  ventrals  to  vent ;  ventrals  1}  in  head ;  soft  dorsal  and  anal  with  a 
few  scales.  Scales  on  breast  and  belly  small.  Color  reddish  (probably 
crimson  in  life),  becoming  paler  beneath,  breast  somewhat  orange ;  a  few 
small,  round,  pale  spots  on  cheeks  and  opercles;  occiput  rather  dark; 
lower  jaw  dusky;  a  slight  bluish  shade  on  preorbital;  anterior  part  of 
back  with  small  indistinct  light  and  dark  specks;  large,  quadrate,  inky- 
black  spot  larger  than  eye  at  base  of  soft  dorsal,  which  involves  the  basal 
half  of  several  rays,  and  extends  downward  almost  to  lateral  line;  in 
this  blotch  are  traces  of  three  darker  spots ;  behind  this,  three  much 
smaller,  roundish,  black  spots,  which  extend  on  fin ;  below  these  a  row  of 
about  10  round  black  spots  smaller  than  pupil,  on  median  line  of  side 
extending  from  opposite  front  of  large  dorsal  spot  to  base  of  caudal ; 
below  this  series  some  fainter  irregular  spots  of  black;  extending 
obliquely  upward  and  baokward  from  above  tip  of  ventral  fin  to  lateral 
line  a  large,  elliptical  creamy  or  silvery  blotch  which  is  about  as  wide  as 
interorbital  and  as  long  as  snout  and  eye ;  this  spot  does  not  reach  middle 
line  of  belly ;  spinous  dorsal  with  3  rows  of  diffuse,  confluent,  black 
spots  separated  by  pale  streaks ;  soft  dorsal  marked  with  several  black 
spots,  which  extend  upward  from  body ;  above  these  a  pale  median  longi- 
tudinal streak  ;  upper  half  of  caudal  red,  with  a  few  small  black  spots, 
lower  lobe  inky  black,  with  some  pale  edgings;  outer  half  of  ventrals 
and  anal  dusky  ;  pectorals  pale.  Length  of  type  1\  inches.  In  form  it 
agrees  very  closely  with  Prionodes  luciopercanu81  but  the  coloration  is  quite 
different.  Coast  of  Ecuador ;  known  from  a  single  example,  dredged  in 
45  fathoms,  at  the  equator,     (ordflbs,  shining;  orry/ia,  spot.) 

Prionodtt  tHIboitigma,  Jordan  &  Bollman,  Proc.  U.  8.  Nat.  Mus.,  1889,  158,  Pacific  Ocean,  off 
the  coast  of  Ecuador,  o°  50*  S.,  890  36'  W.;  depth  45  fathoms;  Station  2809. 
(Coll.  Albatross.) 

Strranm*  dObottigma,  Jo  a  DAN  6  E1QINMA.NN,  I.  c,  400, 1890;  BoULXlfOEB,  Cat,  x,  294. 


512.  DULES,  Cuvier. 

Date,  Ctnrisa,  Regne  Animal,  Ed.  11,  Vol.  11, 147,  1829,  (oaripa). 

This  genus  is  close  to  Prionodes,  from  whioh  it  differs  in  the  possession 
of  but  6  branchiostegals,  and  in  the  truncate  form  of  the  caudal  fin.  In 
one  species  the  third  dorsal  spine  is  prolonged  in  a  whip-like  spine.* 


•"Par  re  tiom  de  doules  (rtclare)  nous  avons  voulu  indiquer  la  reflsemblance  de  c«*  poiason* 
Avec  C6iix  quo  depuin  longtempa  nous  avons  appeleex  Ott'Tapm*,  nom  qui,  lui-mCme  assez  arbi- 
tral™, n'est  que  la  traduction  de  l'epithete  donnee  a  l'espece  de  Tkerapon  decrite  le  pins  ancienne- 
ment  {VHoloetntru*  terra*  de  Bloch)."     (Cuvier  k  Valenciennes.) 

F  N  A. 78 
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American.    (dovtos,  a  slave,  the  fish  being  under  the  lash  of  the  long  dor- 
sal spine,  t) 

a.  Third  dorsal  spine  not  longer  than  fourth,  3  in  head;  second  anal  spine  considerably  longer 

than  third,  about  2%  in  head;  lower  jaw  little  projecting;  gill  rakers  short  and  few, 

6  or  8  in  number;  Jaws  scaleless;  soft  dorsal  with  small  scales;  pectoral  long,  reaching 

anal.    Color  brown,  with  darker  cross  shades;  soft  dorsal,  anal,  and  caudal  fins  check- 

ered  with  blackish  on  a  white  ground;  a  broad  white  area  or  bar  before  anal  fin. 

6.  Dorsal  rays  x,  13;  head  small,  acuminate;  pectoral  fin  finely  barred  with   black  and 

whitish,  precisely  like  the  caudal  fin;  a  very  conspicuous  inky-black  blotch  on 

front  of  soft  dorsal  (at  least  in  young  specimens),  this  being  a  continuation  of  one 

of  tho  bars  on  the  body;  a  black  ring  about  tail  at  base  of  caudal,  before  which  are 

6  or  7  dark  bars,  becoming  progressively  broader  and  fainter  forward;  lower  parts 

of  head  with  a  conspicuous  network  of  dark  streaks.  suBXiGAftrus,  1606. 

66.  Dorsal  rays  x,  12;  head  less  slender;  pectorals  red;  inky  blotch  on  soft  dorsal  small 

or  obsolete;  dusky  bars  on  body  distinct.  dispilurus,  1606. 

aa.  Third  dorsal  spine  in  the  adult  male  greatly  elevated,  reaching  past  middle  of  soft  dorsal, 

its  length  quite  variable ;  second  anal  spine  as  long  as  third,  2}  in  head;  lower  jaw 

prominent;  gill  rakers  10  to  12  below  arch;  pectoral  shorter  than  head;  brownish, 

lower  parts  with  light  and  dark  shades;  fins  clouded.  at/kioa,  1607. 

1606.  DULES  SUBLIGaJUUS  (Cope). 

Head  2* ;  depth  2};  eye  rather  large,  4  in  head.  D.  X,  13 ;  A.  Ill,  7; 
scales  about  6-42-17.  Body  rather  deep,  compressed,  the  back  elevated, 
the  anterior  profile  nearly  straight.  Head  long  and  low,  slender,  acumi- 
nate, its  depth  at  middle  of  eye  but  half  its  length  in  the  smaller  speci- 
men, in  the  larger  proportionately  deeper.  Month  rather  small,  lower 
jaw  scarcely  projecting;  maxillary  reaching  to  posterior  margin  of  pupil, 
its  length  2$  in  head ;  teeth  small,  the  canines  little  developed,  those  on 
sides  of  lower  jaw  largest.  Preorbital  and  interorbital  space  very  narrow. 
Edge  of  preopercle  subequally  and  rather  sharply  serrate ;  none  of  the 
teeth  directed  forward.  Gill  rakers  short,  rather  few.  Scales  on  cheek 
small,  in  about  10  series.  Dorsal  fin  scarcely  emarginate,  the  fourth  spine 
not  elevated,  about  2\  in  head,  a  little  lower  than  the  soft  rays ;  caudal 
subtruncate,  a  little  more  than  half  head ;  second  anal  spine  longer  and 
stronger  than  third,  2\  in  head;  ventrals  If  in  head;  pectorals  If ;  neither 
reaching  front  of  anal ;  dorsal  and  anal  fins,  jaws,  preorbital,  and  front 
of  head  scaleless.  Olivaceous,  tinged  with  reddish  above,  paler  below 
but  not  silvery ;  each  scale  on  the  sides  with  a  blackish  margin,  these 
forming  rather  faint,  continuous,  dusky  streaks;  posterior  part  of  sides 
with  faint  traces  of  about  5  irregular  cross  shades  of  darker  along  the 
sides ;  a  large  blotch  of  cream  color  in  front  of  the  vent,  extending  upward 
as  an  irregular  cross  bar  to  near  the  middle  of  the  side,  its  posterior  edge 
sharply  defined,  its  anterior  fading  into  the  color  of  the  belly  ;  a  black 
ring  around  tail  behind  dorsal  and  anal ;  a  large  black  blotch  on  front  of 
soft  dorsal,  extending  downward  on  the  body,  where  it  is  less  distinct 
than  on  the  fin  ;  cheeks  yellowish  ;  opercles  darker;  lower  parts  of  head 
brown,  the  preopercle  (below),  interopercle,  lower  jaw,  and  branchioste- 
gals  covered  by  a  network  of  wavy  bluish  streaks ;  spinous  dorsal  dark 


f  According  to  Dt.  Bcmtavvfcwc  \\\\»  Ytuloufced  spine  is  a  character  of  the  male.    We  do  not  know 
the  foundation  of  thta  tftatoraauV,  axvA.  \u  o\.\\»\  ^erra^^x^w^Vv&x'VM.l  differences  exist. 
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gray,  mottled ;  soft  dorsal  similarly  and  more  distinctly  marked ;  pec- 
torals, anal,  and  caudal  grayish,  with  sharply  defined  narrow  blackish 
ban,  somewhat  undulating;  ventrals  faintly  barred,  mostly  black. 
8outh  Atlantio  coasts  of  the  United  States,  in  rather  deep  water ;  not 
common ;  recorded  from  Beaufort,  Charleston,  Pensacola  Snapper  Banks, 
and  Big  Gasparilla;  a  small  and  very  pretty  species.  (Here  described 
from  a  specimen,  No.  30859,  U.  S.  Nat.  Mas.,  3  inches  long,  taken  by  Jor- 
dan &  Stearns  from  the  Snapper  Banks,  off  Pensacola.  (subligarius,  wear- 
ing a  truss,  in  allusion  to  the  white  cross  band.) 

Oentroprittu  ttMigarhu,  Cope,  Proc.  Ac.  Nat  Sci.  Phi  la.,  1870,  120,  Penaacola. 

fkrramu  mbligari«$,  Goodk  &  Bean,  Proc.  U.  S.  Nat  Mas.,  1882,  238;  Jordan  k  Gilbert,  Proc. 

U.  S.  Nat.  Mua.,  274,  1882;  Jordan  A  Gilbert,  Synopsis,  535,  1883;  Jordan,  Proc.  U.  S. 

Nat  Mas.,  1884,  39;  Jordan  ft  Eiqenmann,  I.  c,  405, 1890. 


1606.  DIJLE8  DI8PILUBU8  (Gtlnther). 

Head  2f ;  depth  2$.  D.  X,  12;  A.  Ill,  7;  scales  5-45-14.  Preopercalnm 
rounded,  finely  serrated  behind,  entire  below,  without  projecting  angle. 
Eye  of  moderate  size,  J  length  of  head.  Diameter  of  eye  much  more  than 
width  of  the  interorbital  space,  but  somewhat  less  than  the  extent  of 
the  snout,  contained  4 j  times  in  the  length  of  the  head.  Opercles  scaly ; 
the  scales  on  the  preoperculum  in  7  or  8  series,  much  smaller  than  those  on 
the  operculum  and  rest  of  the  body.  Cleft  of  the  mouth  oblique,  the 
upper  maxillary  reaching  to  the  vertical  from  the  center  of  the  eye ; 
preorbital  somewhat  wider  than  the  maxillary.  Preoperculum  rounded, 
finely  serrated  behind,  entire  below;  suboperculum  and  interopercolum 
entire.  Operculum  with  3  flat  short  points,  the  upper  and  lower  of  which 
are  concealed  by  the  scales,  the  middle  one  being  the  longest  and  sharp- 
est. Dorsal  fin  commencing  just  above  the  extremity  of  the  operculum ; 
its  spinous  portion  scarcely  lower,  but  longer  than  the  soft;  the  fourth, 
fifth,  and  sixth  spines  are  the  longest,  more  than  £  the  length  of  the  head ; 
the  first  spine  is  very  short,  half  as  long  as  the  diameter  of  the  eye ;  soft 
dorsal  rounded ;  the  anterior  and  middle  rays  the  longest,  the  sixth  being 
not  quite  twice  as  long  as  the  last  spine ;  caudal  fin  truncated,  slightly 
rounded  at  the  angles,  about  £  of  the  total  length ;  anal  with  the  soft 
portion  narrow  and  deeper  than  the  dorsal  fin ;  second  anal  spine  strong 
and  long,  §  the  length  of  the  head ;  third  anal  spine  much  longer  than 
the  first ;  pectoral  long,  rounded,  reaching  to  above  vent,  |  of  the  length 
of  the  head ;  ventrals  not  reaching,  to  vent.  Teeth  villiform ,  several 
larger  teeth  in  the  outer  series  of  each  jaw;  vomerine  and  palatine 
teeth  in  narrow  bands ;  tongue  toothless.  Brownish  olive,  with  indistinct 
darker  cross  bands  extending  on  the  dorsal  fin ;  a  broad  white  cross  band 
on  the  belly,  before  the  vent,  extending  upward  to  the  level  of  the  pec- 
toral fin  ;  a  small  deep-black  spot  behind  the  top  of  the  last  dorsal  spine, 
on  the  middle  of  the  first  two  dorsal  rays;  several  other  irregular  more  or 
less  distinct  spots  on  the  dorsal  fin  corresponding  to  the  cross  bands  on 
the  body ;  the  soft  vertical  fins  with  transverse  series  of  small  brown 
spots ;  a  small  black  round  spot  above  and  below  on  the  root  of  the  oaudal 
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fin;  pectoral  red;  ventral  blackish.  (Guntber);  description  of  types, 2 
specimens,  4  inches  long,  from  Trinidad,  (d/?,  twice;  omXoc,  spot;  obpa, 
tail.) 

Otniroprittk  dupQunu*  GCntweb,  Proc.  2601.  8oc  Load.,  1867,  99,  Trinidad. 

1«07.  DULE8  AURIGA,  Carter  A  Valenciennes, 

Head  2* ;  depth  2} ;  eye  H ;  snoot  4.  D.  X,  13 ;  A.  Ill,  7 ;  scales  6-48-15, 
pores  45  to  50.  Branchiostegals  6,  the  first  being  obsolete.  Body  rather 
deep  and  compressed ;  anterior  profile  steep  and  nearly  straight ;  month 
rather  small,  the  lower  jaw  protruding;  preorbital  rather  narrow,  as 
broad  as  pnpil ;  top  of  head  naked ;  the  frontal  area  large  and  well  defined, 
broader  than  long ;  occipital  crest  low  and  short,  shorter  than  the  frontal 
area;  teeth  small,  with  no  marked  canines;  gill  rakers  rather  short  and 
slender,  x  +  9,  besides  rudiments  (12  to  14  in  all);  maxillary  2£  in  head; 
scales  large,  those  above  in  series  parallel  with  the  lateral  line ;  scales  on 
breast  small ;  third  dorsal  spine  extremely  long,  reaching  beyond  middle 
of  soft  dorsal ;  other  spines  all  short  and  even ;  soft  dorsal  moderate,  a 
little  scaly  at  base;  dorsal  not  notched;  caudal  truncate;  second  anal 
spine  2$  in  head,  as  long  as  third,  and  a  little  stouter;  pectoral  lf6  in 
head.  Coloration  in  spirits,  brownish ;  a  dark  area  from  front  of  anal  up 
to  soft  dorsal ;  before  this  a  whitish  area,  upper  parts  with  dark  streaks 
along  the  rows  of  scales,  these  faint  and  not  continuous ;  a  dark  band 
upward  from  middle  of  base  of  ventrals;  fins  clouded.  Length  10  inches. 
Coasts  of  Brazil  and  Uruguay ;  said  to  range  occasionally  northward; 
once  reported  by  De  Kay  from  New  York,  probably  by  error.  Our  descrip- 
tion from  several  specimens  (4531,  M.  C.  Z.),  the  longest  about  5}  inches 
long,  collected  by  Professor  Agassiz  at  Rio  de  Janeiro,  (auriga,  a  coach- 
man, from  the  whip-like  dorsal  spine.) 

Dales  auriga,  Cuvier  &  Valenciennes,  Hist.  Nat  Poiss.,  ill,  112,  pi.  51,  1829,  Brazil;  De  Kat, 
New  York  Fauna:  Fishes,  34,  pi.  10,  fig.  34,  1842;  Jknyns,  ZoSl.  Beagle,  Fishes,  16,  1840; 
Cabtelnau,  Anim.  Nouv.  ou  rares  Amir.  Sud,  6, 1855;  GPktiier,  Cat.,  i,  266;  Joedan  &  Oil- 
beet,  Synopsis,  542,  1883  (description  from  the  original  type);  Jordan,  Proc.  Ac.  Nat.  ScL 
Phila.,  1884,  98;  Jordan  &  Eioinmann,  I.  c,  395;  Biro,  Enum.  Peaces  Argentina  y  Urn- 
guaya,  45,  1895. 

*  Centroprinti*  dutpQurtu,  from  Trinidad,  is  said  to  have  the  dorsal  x,  12,  the  dorsal  spot  small, 
and  the  pectorals  red;  otherwise  the  description  agrees  entirely  with  Dule*  tubligariu*.  With  the 
account  of  ditpilurua  the  short  description  given  by  Cuvier  and  Valenciennes  of  ftul<*  florivemtris 
is  in  perfect  agreement.     One  of  the  types  of  Brisout  de  Barneville's  Ccntropruti*  braritienriaia 

f>reserved  in  the  museum  at  Paris,  where  it  has  been  examined  by  u«.  It  is  .095  millimeters  in 
ength,  and  was  sent  from  the  museum  at  Geneva.  This  specimen  has  the  dorsal  rays  x,  12, 
the  dorsal  spot  obscure  and  diffuse,  but  is  otherwise  similar  to  ntbliqariun.  All  specimens  have  the 
second  anal  spine  long,  the  caudal  barred,  a  white  bar  before  anal,  the  caudal  truncate,  with  other 
characters,  which  readily  distinguish  this  species  from  all  others  related  to  it.  It  is  not  unlikely, 
th  ere  fore,  th  at  subligariu*,  brariliensi*,  flarirentri$,  and  dispilunu  are  sy  non  yms  of  auriga.  If  2  species 
exist,  mblUjariu*,  the  northern  form,  would  be  separated  from  the  anruja  by  the  presence  of 
13  dorsal  rays,  by  having  the  pectoral  fin  barred  like  the  caudal,  and  the  black  spot  on  the  dor- 
sal very  large.  It  may  l>o,  however,  that  auriga  or  branliensi*  represents  the  adult  of  the  specie*, 
auriga  or  ditpilurus  younger  specimens,  and  tubligariu*  those  still  younger.  In  the  typeof  braBUien- 
«m  the  head  i»  considerably  less  slender  than  in  mbligaruu.  This  is  probably  a  matter  of  age.  This 
species  reaches  but  a  small  size,  none  of  the  known  specimens  being  6  inches  in  length,  the 
largest  of  subligariu*  but  4.  Dr.  Boulenger  places  all  these  nominal  species  in  the  synonymy  of  DuU$ 
auriga,  regarding  flariventri*  as  the  female  and  auriga  as  the  male.  Dr.  Carlos  Berg  (Enum. 
Peces  Argentina  y  Uru  guaya,  p.  45,  1895\  reaches  the  name  conclusion.  He  remarks:  "Most 
male  examples  have  the  white  ventral  spot  which  Cuvier  A  Valenciennes  indicate  only  in  the 
female ,  Dules  jiasioatfrit.' '  DuUn  subligariu*  is  certainly  different  from  Dulm  auriga  both  in  form  and 
color. 
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Dwtw  JlmuvntriM,  Cutirr  A  YAL«coi«mM,  Hist  Nat  Polsa.,  in,  113,  1829,  Brasil;  GOmthkb, 

Cat,  iv  267, 1859. 
Ondropruti$  bratMensu,  Brisout  deBarwitille,  Berne  Zoologique,  1847,  131,  Bahia;  tent  to 

Paris  from  the  Museum  of  Geneva;  GCnthkr,  Cat.,  i,  85, 1859. 
Berrmnu  brwtf  teams,  Jordan,  Proc.  U.  8.  Nat  Mus.,  1880,  633  (from  type). 
SerrmMu*  flarinentri*,  Jordan  6  Biobnvann,  I.  c.,406, 1890. 
Boulbmsbe,  Cat.,  i,  287. 


5x3.  PARANTHIAS,  Guichenot. 

firadhyrfttmu,  Gill,  Proc.  Ac.  Nat.  8ci.  Phila.,  1862,  236,  (ereofvt  =  furcifer)  (preoccupied  in  ento- 
mology). 
ParaMtkiat^  Guichkhot,  Ann.  Soc.  Linn.  Maine-et-Loire,  x,  1868,  {furcifer  —  avolus). 

Body  strongly  compressed;  snout  short;  maxillary  broad,  scaly,  its 
supplemental  bone  reduced  to  a  rudiment ;  teeth  small,  recurved,  in  nar- 
row bands,  2  to  4  canines  in  front ;  preorbital  very  narrow ;  preopercle 
serrate,  with  a  salient  angle;  gill  rakers  slender  and  numerous;  scales 
small,  ctenoid;  lateral  line  complete,  running  high,  the  tube  with  an 
ascending  tubule  on  each  scale;  dorsal  fin  low,  of  9  short  spines,  the 
third  longest ;  soft  dorsal  low,  long,  like  the  soft  anal,  closely  scaled  at 
base;  anal  short  and  small,  its  spines  graduated,  its  rays  III,  9  or  10; 
pectorals  long,  obtusely  lanceolate,  symmetrical,  with  20  or  21  rays; 
ventrals  long,  close  together,  inserted  behind  pectoral;  a  fleshy  ridge 
extending  backward  from  axilla;  caudal  deeply  forked ;  branch iostegals 
7;  frontal  bones*  with  an  anterior  concavity  for  the  reception  of  pos- 
terior processes  of  premaxillaries  and  with  a  knob-like  process  on  each 
side  behind  interorbital  area;  supraoccipital  bone  extending  forward  to 
between  poet  frontal  processes;  supraoccipital  and  parietal  crests  pro- 
duced on  the  frontals  to  between  orbits ;  vertebrae  10  -f- 14  =  24 ;  pyloric 
cceca  6  to  8.  One  of  the  most  strongly  marked  genera.  But  one  species 
is  known ,  a  beautifully  colored  fish,  inhabiting  deep  waters,  (napd,  near ; 
Anthias,  a  related  genus.) 

1608.  PARANTHIAS  FTJBCIFEB  (Cnrier  A  Valenciennes). 
(Rabirubia  de  lo  Alto  ;  Creole  Fi3H.) 

Head  3f ;  depth  3 ;  snout  about  4  in  head ;  eye  about  4.  D.  IX,  18  to  20; 
A.  Ill,  9  or  10 ;  scales  12-120  to  135-35,  pores  77  to  85.  Body  moderately 
elongate,  strongly  compressed;  the  profile  convex  and  the  snout  short,  as 
in  Anthias;  maxillary  reaching  to  below  middle  of  eye,  2$  in  head ;  max- 
illary broadened  posteriorly,  its  surface  scaled,  as  in  Anthias ,  its  distal 
extremity  i  to  J  eye;  teeth  small,  recurved,  in  a  narrow  band  in  each 
jaw,  2  to  4  straight  canines  near  the  front  of  each  jaw;  preorbital  very 
narrow ;  preopercle  finely  serrate,  with  salient  angle  or  enlarged  teeth ; 
gill  rakers  long,  slender,  and  close-set,  12  -f  20  in  number,  the  longest  f 
eye;  scales  small,  closely  and  regularly  imbricated,  most  of  them  strongly 
ctenoid ;  dorsal  fin  low,  the  spines  strong,  the  third  longest,  2£  in  head ; 
soft  rays  of  dorsal  low,  scarcely  higher  than  longest  spine;  anal  short, 

•  For  an  account  of  the  skeleton  see  GUnther,  Cat,  1, 101. 
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its  longest  (second)  soft  ray  2  in  head,  its  third  spine  longest,  2\  in  head; 
ventrals  narrow,  H  in  head,  not  reaching  vent ;  pectorals  lanceolate,  as 
long  as  head;  humeral  scale  long.  Color  bright  red,  or  salmon  color, 
with  3  small  violet  spots,  1  on  side  of  back  and  1  or  2  on  the  tail ;'  a  bar  of 
similar  color  extending  from  upper  corner  of  pectoral  across  the  humeral 
process ;  sides  with  faint  obliqne  streaks  along  the  rows  of  scales ;  dorsal 
fin  with  a  longitudinal  blackish  streak.  Both  coasts  of  tropical  America, 
Cuba  to  Brazil,  Cape  San  Lucas  to  the  Galapagos,  common  about  the  out- 
lying islands ;  the  specimens  here  described  from  Havana.  We  are  not  able 
to  separate  the  Pacific  form  (col onus)  from  the  Atlantic  (furcifer).  A  most 
beautiful  fish,    (furca,  fork;  fero,  I  bear;  from  the  form  of  the  caudal.) 

SerroMiut  furcifer,  Cuvikr  A  Valenciennes,  Hist.  Nat.  Poiss.,  II,  264, 1828,  Brazil. 

Bemtnui  creolun,  Cuvikr  A  Valenciennes,  Hist.  Nat.  Polss.,  n,  265,  1828,  Martinique,  San 

Domingo;  GCnthee,  Cat.,  i,  100,  1869;  Steindachneb,  Ichtb.  Beltrage,  it,  0, 1875. 
Oorvma  oxyptera,  Dk  Kat,  New  York  Fauna:  Fishes,  77,  pi.  xxx,  fig.  96, 1842,  locality  unknown. 
Serrmnu  colomu,  Valenciennes,  Voyage  Venus,  Zo6*l.,  300,  pi.  2,  fig.  1, 1846,  Galapagos  Islands. 
Anthi<u  furcifer,  Of  nther,  Cat,  i,  91,  1869. 
Brachjfrhittn$  crtotu*.  Gill,  Proc.  Ac.  Nat  Sci.  Phi  la,,  1862,  249. 
Paranthku  creolut,  Guichenot,  Ann.  Linnnan  Soc.,  x,  1868. 
Iktrantkku  furcifer,  Gcichknot,  Ann.  Linnssan  Soc.,  x,  1868. 
Brackurhimu$  furcifer,  Jordan  A  Gilbert,  Synopsis,  916,  1883. 
Paranlhiai  furcifer ,  JORDAN  A  XlOKNlUHN,  I  c,  381, 1890;  BouLHran,  Cat,  1,273. 

5x4.  HEMIANTHIAS,  Steindachner. 

HemianOtia*,  8teindacumer,  Ichtb.  Beitrage,  1,  4, 1874,  (perwunui). 

This  genus  is  very  close  to  Pronotogrammus,  from  which  it  differs  chiefly 
in  the  more  posterior  insertion  of  the  ventrals,  which  are  not  before  the 
axil  of  pectoral.  Scales  smaller  than  in  Pronotogr animus.  Vertebra?  25 
or  26.     Species  American.     (wi,  half;  Anthias.) 

a.  Scales  5-5G-20;  pectoral  short,  1%  in  head;  color  rose  red,  with  diffuse  golden-brown  spots. 

peruanus,  1609. 

aa.  Scales  3-48-16;  pectoral  1}£  in  head:  color  carmine,  much  mottled  with  golden  yellow. 

VI  van  us,  1610. 

1609.  HEMIANTHIAS  PEBUANUS,  Steindachner. 

Head  3£ ;  depth  3 ;  eye  very  large,  4±  in  adnlt.  D.  X,  14 ;  A.  Ill,  8 ; 
scales  4  or  5-56-20.  Pectoral  fin  short,  If  in  head ;  middle  rays  of  caudal 
as  long  as  head  ;  body  compressed,  rather  deep,  deepest  behind  the  head  ; 
head  compressed,  almost  as  deep  as  long;  anterior  profile  nearly  straight, 
moderately  steep ;  mouth  moderate,  very  oblique,  the  lower  jaw  project- 
ing, its  tip  entering  the  profile  ;  preorbital  narrow,  as  broad  as  pupil,  its 
edge  roughened  with  mucous  tubes;  maxillary  2  in  head,  naked,  very 
broad  at  tip,  its  width  $  eye ;  snout  4}  in  head ;  snout,  forehead,  and 
top  of  head  naked  ;  teeth  very  small,  in  very  narrow  bands ;  2  canines  each 
directed  outward,  in  front  of  lower  jaw,  a  smaller  one  turned  backward 
before  middle  of  side  of  jaw  ;  upper  jaw  with  a  single  short  canine  directed 
forward  on  each  side  in  front;  interorbital  region  flattish,  with  two  bony 
ridges  and  a  median  depression  ;  smooth  area  of  frontal  region  of  skull 
short  and  small,  broader  than  long;  occipital  crest  high  and  long;  pre- 
operole  Bhaip\y  aeitito,  \to  v&^*  *  \\%ta  an^ta  \  gill  rakers  very  long, 
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slender, and  close-set,  x  +  23,  the  longest  }  the  eye;  branchiostegals7; 
dorsal  spines  rather  low,  slender,  only  the  third  produced  in  a  long  stif- 
fish  filament,  whioh  reaches  the  third  soft  ray  ;  soft  dorsal  naked,  the  last 
rays  very  high,  If  in  head ;  candal  very  long,  with  a  narrow  fork,  the 
middle  rays  as  long  as  head,  and  If  in  the  longest;  anal  high,  its  spines 
moderate,  graduated ;  ventrals  elongate,  the  third  ray  longer  than  head ; 
ventrals  inserted  scarcely  before  axil  of  pectoral,  as  in  vivanus;  pectorals 
shortish,  pointed,  If  in  head;  scales  moderate;  lateral  line  complete, 
running  abruptly  upward  and  backward  to  below  sixth  dorsal  spine, 
then  gradually  curving  downward.  Color  rose-red,  with  small  diffuse 
golden-brown  spots  on  body  and  on  soft  dorsal,  caudal,  and  anal.  Coasts 
of  Pern  and  Chile  occasionally  northward ;  one  specimen  taken  by  the 
Albatross  at  station  3017  (off  the  coast  of  Lower  California) ;  the  present 
description  from  two  of  Dr.  Steindachner's  types,  15  inches  long,  from 
Payta,  Peru,    (per nanus,  from  Pern.) 

Antkias  (Hemianthku)  peruanuA,  Stoindachner,  Tcbth.  Beitr.,  i,  4,  1874,  Payta;  Trujillo.     (Coll. 

HawlerKxp.) 
Pronotogrammus  perucuuu,  Jordan  &  Eiqinmann,  /.  c,  413. 
AntkiaMptrwmut,  Boulsxgkr,  Cat.,  i,  322. 

1610.  HEMIANTMAS  TIT  ANUS  (Jordan  &  Swain). 

Head  3i ;  depth  3*.  D.  X,  14  or  15 ;  A.  Ill,  7  or  8 ;  scales  3  to  5-53-20, 
pores  48  to  50.  Body  rather  elongate,  compressed ;  profile  convex  to  the 
occiput,  straight  anteriorly ;  mouth  very  oblique,  the  maxillary  extend- 
ing to  below  pupil,  2£  in  head ;  lower  jaw  with  a  canine  in  front  on  each 
side  directed  forward  and  outward ;  a  canine  hooked  backward  in  front 
of  middle  of  side  of  jaw  ;  upper  jaw  with  a  canine  directed  forward  od 
each  side  in  front ;  eye  longer  than  snout,  3  in  head ;  vertical  margin  of 
preopercle  serrate,  the  serrte  larger  below ;  a  short,  strong,  fiat  spine 
at  the  angle ;  lower  limb  entire  or  serrate ;  top  of  head  naked  from  the 
occiput  forward ;  5  series  of  scales  on  cheek ;  dorsal  spines  rapidly 
graduated  to  the  fourth,  which  is  nearly  half  head ;  several  of  the  spines 
ending  in  long,  fragile  dermal  filaments ;  the  filament  of  the  fourth  spine 
longest,  sometimes  reaching  caudal ;  caudal  very  deeply  forked,  some  of 
the  outer  rays  produced  sometimes  half  length  of  body  ;  anal  spines  grad- 
uated, the  second  3£  in  head,  a  little  shorter  than  third  ;  pectorals  short, 
1£  in  head  ;  ventrals  produced,  longer  than  pectorals,  extending  beyond 
origin  of  anal,  their  insertion  scarcely  before  axil  of  pectoral ;  lateral 
line  on  third  row  of  scales  ;  gill  rakers  very  numerous,  x  -f  30,  long  and 
slender.  Color  carmine,  deepest  on  the  back,  becoming  a  clear  violet  on 
sides  ;  back  and  sides  everywhere  freckled  with  golden  olive,  this  on  the 
sides  becoming  reticulations  around  the  violet;  a  bright  golden  stripe  from 
eye  to  base  of  pectoral  above;  another  from  tip  of  snout  along  lower  border 
of  eye  to  middle  of  pectoral ;  dorsal  carmine,  the  rays  tinged  with  golden ; 
caudal  similar;  anal  golden;  pectoral  carmine;  ventrals  red  and  yellow. 
Gulf  of  Mexico,  in  deep  water ;  one  of  our  most  beautifully  colored  fishes. 
Length  8  inches.  All  the  known  specimens  of  this  brilliantly  colored 
species  have  been  taken  off  the  Snapper  Banks  between  Pensacola  and 
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Tampa,  nearly  all  of  them  being  from  the  spewings  of  the  speckled  Hind, 
Epinephelu*  drummond-hayi.  (From  the  Red  Snapper  or  Fivanet,  then 
called  Lutjanua  vivanui,  from  the  stomach  of  which  this  species  was 
first  taken.) 

Anthias  vtamtu,  Jordan  A  Swain,  Proc.  U.  8.  Nat.  Mas.,  1884,  644,  Snapper  Banks  of  Penaa- 

cola,  (Type,  Mo.  36942.    Coll.  8Maa  Stearns);  Boulkmobb,  Cat.,  i,  323. 
Pronotogrammus  rtramu,  Jordan  &  BlOBNHAJlM,  /.  c,  413,  1890. 

5x5.  PRONOTOGRAMMUS,  Gill. 

Pnmotogrammu*,  Gill,  Proc.  Ac.  Mat.  Sci.  Phi  la.,  1863,  81  (muU\faaciatu»). 

Body  elongate,  compressed,  covered  with  rather  large,  ctenoid  scales ; 
lateral  line  running  very  high,  close  to  the  dorsal  fin ;  top  of  head  and 
maxillary  naked ;  month  short,  oblique,  the  lower  jaw  projecting;  maxil- 
lary very  broad,  without  supplemental  bone;  canine  teeth  usually  present 
both  in  front  and  on  sides  of  jaws ;  no  movable  teeth ;  tongue  toothless; 
posterior  processes  of  premaxillaries  extending  to  between  the  frontals, 
which  have  a  deep  fossa  in  front;  supraoccipital  crest  very  high,  not 
encroaching  on  the  short,  convex,  smooth  area  on  top  of  head,  which  is 
more  or  less  depressed ;  parietal  orest  feeble ;  a  transverse  ridge  behind 
frontals  between  posterior  borders  of  orbits  and  before  supraoccipital 
crest.  Gill  rakers  very  long,  slender,  and  close-set.  Preopercle  angular, 
with  prominent  teeth.  Dorsal  with  10  spines,  some  of  them  filamentous ; 
anal  fin  short,  with  7  or  8  soft  rays ;  caudal  deeply  forked,  its  lobes  pro- 
duced; pectorals  obtuse,  nearly  symmetrical,  of  17  or  18  rays;  ventrals 
long,  inserted  before  axil  of  pectoral.  Color  red.  Beautifully  colored 
American  fishes,  closely  allied  to  the  European  genus  Anthias,  but  differ- 
ing in  the  naked  top  of  head  and  maxillary,  and  in  the  form  of  the  body. 
(fl-po,  before;  vc>toc,  back;  ypafijurj,  line;  in  allusion  to  the  upward  curve 
of  the  lateral  line.) 

a.  Second  anal  spine  shorter  than  third;  body  elongate,  the  head  thick,  the  lower  outline 

nearly  ft  might;  tip  of  lower  jaw  fitting  into  a  notch  of  tipper,  not  entering  profile; 

angle  of  preopercle  slightly  projecting,  its  serrw  coarser;  dorsal  emarginate,  the  spines 

Blender  and  pungent,  the  sixth  longest,  3%  in  head,  1%  times  tenth;  each  spine  with  a 

short  filament  near  its  tip,  as  usual  in  this  genus;  caudal  forked,  the  middle  rays  ?.j  tho 

outer,  which  are  not  produced;  scales  large,  ctenoid,  extending  forward  from  occiput 

on  top  of  head  to  middle  of  orbit;  scales  011  cheek  in  6  rows.     Rose  red,  silvery  below, 

the  fum  light  yellow;  a  dark  tpot  above  the  middle  of  each  eye  and  2  V-finaPe<*  olive 

marks  behind  head,  the  apex  of  tho  one  at  the  nape,  the  other  at  front  of  dorsal. 

Scales  2>£-38.  kos,  1G11. 

aa.  Second  anal  spine  longer  than  third;  dorsal  spines  rapidly  increasing  to  the  fourth,  which 

is  about  7  in  length  of  body,  thence  decreasing  to  the  last.    Color  reddish,  the  young 

with  numerous  dark  rufous  bands,  descending  nearly  to  the  middle.    Scales  2-45-12. 

(Adult  unknown.)  mvltifasciatus,  1612. 

1611.  PKONOTOdKAMMUS  EOS,  Gilbert. 

Head  2\  to  2«  ;  depth  2|  to  3;  eye  very  large,  3,  much  longer  than  snout. 
D.  X,  15;  A.  Ill,  8;  scales  2j-38-x.  Body  elongate,  tapering  regularly 
backward  from  shoulder,  the  lower  outline  nearly  straight;  head  thick; 
mouth  terminal,  oblique,  the  mandible  laterally  included,  its  tip  fitting 
into  an  emargiuation  of  premaxillaries,  not  entering  profile.    Maxillary 
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without  supplemental  bone,  broad,  reaching  vertical  from  middle  of 
pupil,  2i  to  24  in  length.  Teeth  in  upper  jaw  in  a  narrow  villiform  band, 
the  outer  series  slightly  enlarged,  and  with  1  or  2  strong  canines  directed 
forward  and  outward.  Teeth  in  mandible  small,  in  a  single  series,  a  pair 
of  anterior  canines  directed  forward  and  outward,  and  a  second  pair  on 
sides  of  jaw  directed  backward  and  inward.  Teeth  in  rather  broad  bands 
on  vomer  and  palatines ;  none  on  tongue.  Interorbital  space  gently  con- 
cave, the  supraocular  ridge  slightly  elevated,  its  width  but  little  more 
than  half  diameter  of  orbit.  Preorbital  narrow,  its  width  above  middle 
of  maxillary  \  pupil.  Vertical  limb  of  preopercle  usually  with  a  slight 
emargination  above  the  angle  (in  adults),  the  angle  itself  and  a  region 
above  the  emargination  slightly  projecting.  Teeth  of  vertical  limb  fine, 
equal ;  those  of  angle  coarser,  those  below  again  fine,  directed  backward ; 
notch  above  angle  usually  smooth  when  present.  Two  flat  spines  on 
opercle ;  other  bones  of  head  entire.  Gill  rakers  long,  slender,  close-set, 
about  30  on  anterior  limb  of  arch,  the  longest  \  orbit.  Dorsal  emarginate ; 
the  spines  slender,  pungent,  not  flexible,  none  of  them  produced  or  fila- 
mentous, each  with  a  short  membranous  flap  behind  its  tip ;  spines 
gradually  increasing  in  height  to  the  sixth,  which  is  contained  3$  times 
in  head ;  the  tenth  is  shorter  than  any  other  except  the  first  and  second, 
and  is  \  the  sixth ;  soft  dorsal  high,  some  of  the  posterior  rays  highest, 
not  reaching  base  of  caudal,  2  to  2£  in  head ;  anal  similar  to  soft  dorsal, 
its  posterior  rays  in  advance  of  end  of  dorsal ;  second  anal  spine  stronger 
but  shorter  than  third,  the  length  of  which  is  3£  in  head ;  ventrals  inserted 
slightly  in  advance  of  base  of  pectorals,  the  outer  rays  somewhat  pro- 
duced, reaching  beyond  vent  and  usually  to  or  slightly  beyond  front  of 
anal ;  caudal  forked,  the  middle  rays  \  the  length  of  the  outer,  which  are 
not  produced.  Pectorals  short,  reaching  slightly  beyond  front  of  anal. 
Scales  large,  ctenoid,  on  both  head  and  body ;  on  top  of  head  the  scales 
cover  occiput  and  send  a  V-shaped  patch  to  above  middle  of  orbits ;  the 
rest  of  interorbital  space,  the  snout,  maxillary,  preopercle,  branch iostegal 
membranes,  and  anterior  half  of  mandibles  naked.  Scales  on  cheeks  in  6 
rows ;  those  on  opercles  larger ;  all  but  the  central  rays  of  caudal  fin  well 
scaled ;  dorsals  and  anal  naked ;  pectoral  and  ventrals  scaly  on  basal  por- 
tion ;  lateral  line  running  very  high,  under  end  of  spinous  dorsal  sepa- 
rated from  dorsal  outline  by  less  than  3  full  series  of  scales ;  under  end  of 
soft  dorsal  it  regains  somewhat  abruptly  middle  of  side  and  runs  straight 
thence  to  base  of  tail.  Color  rosy  red,  overlying  silvery  on  sides,  and 
below  the  fins  light  yellow ;  a  dusky  spot  above  the  middle  of  each  orbit, 
and  2  V-shaped  olive-brown  marks  behind  the  head,  one  from  nape  down- 
ward and  backward  on  each  side  to  upper  angle  of  gill  openings,  the  sec- 
ond parallel  with  it,  starting  from  origin  of  dorsal ;  lining  of  buccal  and 
gill  cavities,  and  peritoneum  silvery  white.  (Gilbert.)  Pacific  Coast  of 
tropical  America ;  known  from  several  examples,  the  largest  7  inches  long, 
dredged  by  the  Albatross  at  Station  2996,  off  the  west  coast  of  Mexico,  in 
112  fathoms,    (('wr,  sunrise,  from  the  coloration.) 

Pnmotogrammus  tot,  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1890,  C2,  Albatross  Station  *9g6,  west 
coast  of  Mexico;  Jordan  &  Eigexmann,  I.  c,  413, 1890;  Bottucnoke,  Cat.,  i,  324. 
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1618.  PB080T0GBAJHU8*  MULTIFASCIATU8,  G11L 

This  species  is  thus  described  by  Dr.  Gill:  "D.  X,  15;  A.  Ill,  7;  P.  I, 
14;  V.  I,  5;  C.  10, 1,  8,  7, 1,  9;  scales  3-31  +  2  +  12  =  45-17.  The  great- 
est height  equals  or  slightly  exceeds  a  quarter  of  the  length  from  the 
snout  to  the  end  of  the  median  caudal  rays.  The  head  equals  a  third  of 
that  length  and  contains  the  diameter  of  the  eye— which  is  oval — 3  times. 
The  snout  is  less  than  half  the  diameter  of  the  eye.  The  spines  of  the 
dorsal  rapidly  increase  to  the  fourth,  which  nearly  equals  a  seventh  of  the 
length,  and  thence  decrease  to  the  last,  which  equals  about  an  eleventh 
of  the  same.  The  longest  ray  about  equals  the  longest  spine.  The  second 
anal  spine  is  more  than  twice  as  long  as  the  first,  equals  the  fourth 
dorsal  one,  and  is  considerably  longer  than  the  third  anal  one.  The 
median  caudal  rays  enter  6}  times  in  the  total  length,  while  the  longest 
exceed  the  greatest  height.  The  pectoral  fin  commences  a  little  before 
the  end  of  the  first  third  of  the  length  (32)  and  equals  a  quarter  of  that 
length.  The  ventral  is  inserted  considerably  in  advance  of  the  pectoral 
(28)  and  is  rather  shorter  than  it.  The  lateral  line  is  deflected  on  2  scales. 
The  color  is  tawny  yellow,  with  numerous  (20)  rufous  bands  descending 
nearly  to  the  middle  and  rather  wider  than  the  tawny  intervals.  Only 
one  specimen,  whose  extreme  length  was  little  more  than  2  inches,  was 
obtained.'7    (Gill.)  Cape  San  Lucas,  (multus,  many ;  fasciatu*,  banded.) 

Pronotogrammus  muliifcuciatiu,  Gill,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1863,  81,  Cape  San  Lucas,  (Coll. 

John  Xantus  de  Vaaey);  Jordan  &  Eiokmmakn,  I  c,  413,  1890. 
Anlkia*  multifa**atuMy  Jordan  A  Gilbert,  Proc.  U.  8.  Nat  Mas.,  1882,  360;  Jordan,  Proc.  U.  S. 

Nat.  Mus.,  1885,  377;  Boulrnobi,  Cat,  1, 324. 

5x6.  ANTHIAS,  ltloch. 
(Barbikrs.) 

AtUhUu,  Bloch,  Ausliindische  Fische,  vi,  97,  1792,  (anthicu). 

Aylopon,  Rafinesquk,  Carat  tero  di  Alcuni  Nuovi  Generi,  52,  1810,  (antkiat);  the  generic  name 
AnthUu  aaid  to  be  preoccupied. 

Body  strongly  compressed;  scales  moderate  or  rather  large,  ciliate, 
smooth ;  lateral  line  complete,  angulated  below  last  rays  of  dorsal,  the 
tubes  straight  or  with  an  ascending  tubule,  and  extending  along  nearly 
the  entire  scale ;  jaws  and  front  scaly;  mouth  large,  protractile;  maxil- 
lary exposed,  its  surface  scaly ;  jaws  with  villiform  teeth  intermixed  with 
curved  canines ;  a  small  group  of  teeth  on  the  vomer  and  a  narrow  series 
on  each  palatine;  tongue  smooth  or  with  a  few  teeth;  head  entirely 
scaled ;  preopercle  serrated,  without  antrorse  teeth  on  the  lower  border; 


*  The  following  is  the  original  account  of  the  genus  Prvnotogrammus,  Gill,  bawd  on  the  present 
species:  "  This  genus  haw  the  form  of  lirachyrhinm.  The  body  is  covered  by  moderate,  ctenoid 
scales.  The  lateral  line  runs  high  on  the  sides  for  the  greater  part  of  its  length,  but  is  abruptly 
deflected  behind,  and  thence  continued  along  the  middle  of  the  caudal  peduncle.  The  head 
moot  resembles  that  of  Braehijrhimt*.  The  preoperculum  is  serrated  on  it*  posterior  margin  and 
has  a  strong  compressed  spine  at  its  angle.  The  operculum  has  3  acute  angles,  the  middle  con- 
tinued from  an  internal  rib.  The  teeth  aro  like  those  of  Serrauut,  etc.;  2  large  ones  exist  on 
each  side  of  the  front,  in  the  margin  of  the  upper  Jaw,  and  1  on  each  side,  near  the  symphysis 
iu  the  lower,  while  there  aro  also  2  on  the  sides.  The  vomer  and  palatine  bones  have  villiform 
teeth.  There  are,  apparently,  ouly  G  branch  lost  egal  rays.  The  dorsal  is  undulated  and  has  10 
spines.  The  anal  has  3  strong  spines,  the  second  of  which  is  largest  The  lobes  of  the  caudal 
are  acute,  the  y*ctoT*\&  aauteYy  YwxTA«^*\Attkfe^w&ts,Ui  angulated.  "—QUI. 
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operole  with  2  or  3  spines ;  gill  membranes  separate ;  7  branch  iostegals ; 
pseudobranchi®  present;  gill  rakers  very  long  and  slender;  a  single  dor- 
sal fin,  with  X,  12  to  18  rays,  the  spinous  portion  a  little  longer  or  a  little 
shorter  than  the  soft ;  anal  short,  III,  6  to  8 ;  caudal  emarginate ;  pectoral 
obtuse- pointed,  Bubsymmetrical  rays  17  or  18 ;  ventrals  long,  below  pec- 
torals, close  together,  each  with  a  strong  spine ;  posterior  processes  of 
premaxillaries  extending  to  between  the  frontals,  which  embrace  a  deep 
fossa  in  front;  frontals  very  convex,  with  a  transverse  ridge  behind, 
between  the  posterior  borders  of  the  orbits  and  in  front  of  the  very  strong 
snpraoccipital  crest ;  parietal  crests  feeble ;  vertebra  10  -f  15  or  16  =  25 
or  26.  Tropical  seas;  the  typical  species  (Jnthias  anthias,  L.)  a  well- 
known  inhabitant  of  the  Mediterranean.  (avdia$,  Anthias,  ancient  name 
of  some  large  fish,  perhaps  the  Albacore,  apparently  from  uvdoc,  a  flower.) 

1618.  ANTHIAS  A8PKRILINGUIS,  GUnther. 

Head  3;  depth  2}.  D.  X,  15;  A.  Ill,  7;  scales  2  to  4,  40-16,  pores  37. 
A  few  teeth  in  the  middle  of  the  tongue.  Snout  scaly,  half  as  long  as 
eye,  with  straight  profile ;  diameter  of  eye  2}  times  in  length  of  head,  1} 
interorbital  width ;  lower  jaw  projecting,  partly  scaly ;  maxillary  scaly, 
extending  to  below  center  of  eye,  the  width  of  its  distal  extremity  }  diam- 
eter of  eye ;  seme  at  angle  of  preoperculum  enlarged,  but  feeble ;  3  oper- 
cular spines;  28  gill  rakers  on  lower  part  of  anterior  arch.  Dorsal  origi- 
nating above  opercular  cleft ;  first  and  second  spines  shortest;  rest  sub- 
equal  and  much  shorter  than  the  soft  rays ;  no  notch  between  spinous  and 
soft  portions;  pectoral  as  long  as  head;  ventral  much  produced,  the 
longest  ray  filamentous  and  nearly  reaching  caudal ;  anal  spines  strong, 
first  short,  second  slightly  shorter  than  third  and  as  long  as  longest  dor- 
sal spines;  soft  portion  rouDded,  third  and  fourth  rays  longest;  caudal 
oresoentic,  with  the  outer  rays  much  produced  and  ending  in  filaments. 
Lateral  line  forming  an  angle  below  last  dorsal  rays.  Red,  with  golden 
stripes  along  the  series  of  scales.  Total  length  165  millimeters.  Atlantic 
Coast  of  South  America.  (Boulenger.)  Only  the  type  known.  (asper, 
rough;  lingua,  tongue.) 

AnikUu  tuperilinguit,  Gf  nther,  Cat.,  i,  89, 1859,  South  America,  probably  Guiana,  (Coll.  Sir 

Eobort  Schomburgk);  Boulenger,  Cat.,  i,  326. 
Odontanlhias  <up*rUi*gui$,  Jordan  &  Eioenmann,  I  c,  416. 


517.  OCYANTHIAS,  Jordan  &  Evermann. 

OqfcaUhias,  Jordan  &  Etermann,  new  genus,  (morfmieeiwu). 

This  genus  is  close  to  Anthias,  from  which  it  differs  mainly  in  the  pres- 
ence of  large  patches  of  teeth  on  the  entopterygoids  and  tongue.  80ft 
dorsal  nearly  naked.  Posterior  processes  of  premaxillaries  not  reaching 
frontals,  which  are  very  convex  behind;  parietal  and  snpraoccipital  bones 
extending  to  between  orbits ;  supraoccipital  crest  strong,  not  produced  on 
the  frontals.    Vertebra  10  +  16  =  26.    From  Holantkias,  Gunther,  with 
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which  it  agrees  in  other  respects,  Ocyanthias  differs  in  the  form  of  the 
caudal,  which  is  truncate,  with  prolonged  angles.  In  Holantkias  front*- 
cinctu*  the  caudal  is  convex.    (£«{?,  swift ;  Anthiat.) 

1614.  OCYANTH1A8  MABTINICEIC8I8  (Goichetot). 

Head  3 ;  depth  2*  to  3.  D.  X,  15 ;  A.  Ill,  7 ;  scales  2  to  4,  38  to  41-15  to 
17,  pores  35  to  40.  Snout  %  diameter  of  eye,  which  is  3i  times  in  length 
of  head  and  a  little  exceeds  interorbital  width ;  lower  jaw  projecting; 
maxillary  extending  to  below  posterior  third  of  eye,  the  width  of  its 
distal  extremity  £  to  $  diameter  of  eye;  posterior  border  of  preoperculam 
finely  serrated,  the  serre  enlarged  at  the  angle;  middle  opercular  spine 
strong;  25  to  27  gill  rakers  on  lower  part  of  anterior  arch.  Dorsal  origi- 
nating above  opercular  cleft ;  first  and  second  spines  shortest,  third  long- 
est, 1£  as  long  as  the  following  ones,  which  are  equal ;  soft  dorsal  rounded, 
deepest  posteriorly ;  no  notch  between  spinous  and  soft  portions ;  pec- 
toral as  long  as  head,  a  little  longer  than  ventrals;  latter  reaching  origin 
of  anal ;  anal  spines  strong,  first  short,  second  and  third  equal  and  as 
long  as  last  dorsal  spine;  fourth  and  fifth  soft  rays  longest;  caudal  trun- 
cate, with  the  outer  rays  much  produced.  Lateral  line  forming  an  angle 
below  last  dorsal  rays.  Reddish  golden,*  with  lighter  spots ;  snout  and 
vertex  whitish  (red?),  this  color  extending  as  a  stripe  on  the  nape  to  the 
first  dorsal  spine,  where  it  terminates  in  a  point.  Total  length  160  milli- 
meters. Caribbean  Sea;  known  from  Martinique  and  Barbadoes;  the 
present  description  taken  by  Dr.  Boulenger  from  the  original  type. 
(martinicensUy  living  in  Martinique.) 

Aylopon  martinicaui*,  Guichkkot,  Anthianl,  Ann.  Linn.  Soc,  Vol.  X,  1868,  Martinique.    (GolL 

Boulenger.) 
Odontanthia*  martmictnn*.  Jordan  &  Eioexmann,  I.  c,  416, 1890. 
HoUa4hia$  mariinuxn$u,  BOULKNQKR,  Cat.,  I,  317. 

518.  GRAMMA,  Poey. 

Gramma,  Poey,  Synopsis  Piscium  Cubensium,  296, 1868,  {loreto). 

Body  rather  elongate,  compressed,  covered  with  rather  large,  smooth- 
ish  scales.  Lateral  line  interrupted,  concurrent  with  the  back,  begin- 
ning again  on  caudal  peduncle.  Head  scaled  above,  its  profile  not 
acute ;  preopercle  serrate ;  opercle  with  weak  armature.  Mouth  large, 
with  rather  strong  canines,  especially  in  front  of  lower  jaw;  strong 
teeth  on  vomer  and  palatines ;  preorbital  very  narrow,  the  maxillary  not 
slipping  under  it ;  maxillary  not  scaly ;  dorsals  connected,  the  spinous 
part  twice  as  long  as  the  soft  part,  spines  12  in  number;  anal  spines  3, 
the  soft  rays  not  elevated;  pectoral  narrow,  without  thickened  rays; 
caudal  somewhat  rounded ;  gill  membranes  somewhat  connected.  Gill 
structures  not  described  (having  been  cut  away  in  the  only  specimen 
known).  A  singular  little  fish,  apparently  allied  to  the  Old-World  genera 
Pleseoptt  and  Traciunops,  differing  from  these  and  agreeing  with  Anthia* 


*  Color  golden  rod,  little  paler  below,  many  lustrous  green  spots  on  the  back;  fine  all  unspotted 
and  more  or  lets  yellow,  upp«r  yaxt  of  head  red.    (Gufchenot.) 
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in  having  the  ventral  rays  I,  5  instead  of  I,  4.  Dr.  Gill  has  referred 
Gramma  to  Blocker's  family  of  Pscudochromidida,  with  which  it  agrees 
in  the  form  of  the  lateral  line.  The  Pseudochromidida  seem  to  he,  how- 
ever, an  unnatural  assemblage,  and  Dr.  Bonlenger  has  separated  the 
percoid  elements  of  this  group,  referring  them  to  the  Serranida.  Gramma 
l&reto  seems  not  far  removed  from  Jntkias,  though  Poey  places  it  among 
the  Lutianina.    (ypafitf,  a  line,  from  the  peculiarities  of  the  lateral  line.) 

1616.  GRAMMA  LOBETO,  Poey. 

D.  XII,  9;  A.HI,9;  P.  11;  V.I,5;  C.  17;  scales  31  +  11  =  42.  Thefol- 
lowing  is  a  translation  of  Poey's  description :  Length  50  millimeters. 
Body  oblong,  as  in  Mesaprion  (Lutjanus),  the  depth  equal  to  length  of 
head,  4i  in  total;  eye  large,  3  in  head,  situated  half  its  diameter  from 
tip  of  snout;  jaws  equal;  interorbital  width  f  eye.  Mouth  large,  the 
mamillaries  reaching  posterior  border  of  eye.  Upper  teeth  very  fine ; 
lower  larger,  acute,  curved ;  teeth  on  the  palatine  arch.  Preopercle  den- 
ticulate ;  opercle  entire.  Nostrils  near  together,  near  upper  anterior  bor- 
der of  eye.  Pores  below  eye  and  along  lower  jaw.  Fins  scaleless ;  soft 
part  of  dorsal  not  i  length  of  spinous  part.  Anal  spines  weak ;  ventrals 
subthoracio;  first  soft  rays  reaching  beyond  anal  spines;  caudal  acute. 
Lateral  line  almost  touching  outline  of  back,  falling  interrupted  below 
last  dorsal  spine,  the  posterior  part  ending  at  middle  of  caudal. 
Scales  moderate,  ctenoid,  45  on  a  horizontal  line ;  scales  on  opercles  and 
cheeks ;  above  the  head  they  cease  at  the  nape.  Color  of  body,  bluish 
anteriorly,  paler  on  the  sides,  passing  insensibly  into  red  posteriorly ; 
fins  yellowish,  the  ventral  blue  anteriorly ;  membrane  of  first  4  dorsal 
spines  with  a  spot  of  intense  blue ;  2  short  black  lines  mark  region 
behind  eyes,  turned  obliquely  upward,  the  upper  broader.  (Poey.) 
This  species  is  known  from  a  single  specimen  2  inches  long,  sent  by  Poey 
to  the  Museum  of  Comparative  Zoology,  where  it  was  examined  by  us. 
It  is  in  bad  condition,  the  gills  being  destroyed.  (Named  for  its  col- 
lector, la  Sefiora  Da.  Loreto  Martfnez,  "que  la  pesc6  en  la  bahia  de 
Matanzas,  y  que  aprovecha  la  localidad  que  habita,  playa  de  Judfos,  para 
enriquecer  los  museos  de  sus  amigos  aficionados  a  ia  historia  natural." 
Poey.) 

Gramma  loreto,  Poby,  Synopsis,  296,  1868,  Matanzas,  Cuba;  Gill,  Proc.  U.  S.  Nat.  Mas., 
1887,616. 

5x9.  RYPTICUS,  Cuvier. 

(Soapfishes.) 

Bpptieu$t  Ctrrin,  Begne  Animal,  Kd.  11,  Vol.  11, 144, 1829,  (Aaponaceus). 
Smeciic**,  Valenciknnks,  Voyage  de  la  Venus,  305,  1866,  (bicolnr). 
RhgpticuB,  GCnther,  Gat.,  1,  171,  1859,  (corrected  orthography). 
Promicroptenu,  Gill,  Proc.  Ac  Nat.  8ci.  Phi  la.,  1861,  63,  (maculabu). 
EUutheradia,  Copr,  Trans.  Amer.  Phil.  Soc.,  1870,  467,  (coriaeew). 

Body  oblong,  compressed,  covered  with  very  small,  smooth,  embedded 
scales.  Lateral  line  normal ;  head  scaly.  Month  rather  large,  oblique, 
the  lower  jaw  the  longer ;  maxillary  with  a  supplemental  bone,  as  in 
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Epinephelus,  with  which  genus  this  family  agrees  in  general  osteology ; 
smooth  area  on  top  of  cranium  very  large,  transversely  convex,  much 
longer  than  the  supraoccipital  crest ;  interorbital  area  very  narrow ; 
parietal  and  supraoccipital  bones  short,  with  feeble  crests  which  do  not 
extend  on  the  frontals ;  premaxillaries  reaching  frontals,  which  have  a 
fossa  in  front ;  teeth  all  villiform,  in  bands  on  jaws,  vomer,  and  pala- 
tines; preopercle  crescent-shaped,  without  angle  or  serratures,  but  pro- 
vided with  2  or  3  spinous  hooks  on  the  posterior  margin ;  operole  with  2 
or  3  spines ;  gill  rakers  short.  Branchiostegals  7.  Dorsal  fins  separate, 
the  first  of  2  or  3  (rarely  4)  small  spines,  the  second  of  many  (about  25)  soft 
rays ;  anal  long,  rounded,  of  soft  rays  only ;  caudal  rounded ;  pectorals 
rounded,  nearly  symmetrical,  of  17  rays;  ventrals  small,  I,  5,  inserted 
slightly  before  pectorals,  the  spine  short  and  strong.  Vertebra  10  + 
14  =  24.  Skeleton  generally  similar  to  that  of  Epinephclus.  Species  about 
8,  all  from  the  seas  of  tropical  America.  Rypticus  is  apparently  related 
to  the  Epinephelince,  from  which  it  is  perhaps  descended,  having  suffered 
degradation  in  the  loss  of  the  anal  spines  and  most  of  the  dorsal  spines, 
in  the  less  roughness  of  the  scales,  and  in  the  increase  in  numbers  of  the 
soft  rays.  The  resemblance  of  Rypticus  to  Dermatolepis  is  especially 
marked.  The  Old  World  genus  Grammistes,  commonly  referred  to  the 
Serranidce,  has  much  in  common  with  Rypticus,  but  in  Grammistes  the  fin 
formula  is  D.  VII-I,  13 ;  A.  8.  (pvittik6{,  washing,  from  the  soapy  feeling 
of  the  skin. ) 

I.  Rypticus: 
a.  Dorsal  spinet  2  or  3  (rarely  4). 

b.  Preopercle  with  3  spines,  the  uppermost  blunt,  and  sometimes  obsolete,  the  lower  the 
largest;  opercle  with  three  strong  spines,  the  middle  one  largest;  body  rather  deep, 
the  depth  about  equal  to  length  of  head  and  3%  in  length  to  base  of  caudal;  dor- 
sals slightly  connected;  ventral  finfl  moderate,  nearly  twice  as  long  as  eye;  gill 
rakers  short  and  thick.  Color  very  dark  olive  brown,  the  fins  all  blackish;  sides 
with  vague  blotches  of  light  brown.  xanti,  1616. 

bb.  Preopercle  with  two  spines  only,  tho  lower  scarcely  the  longer, 
c.  Opercular  spines  3,  all  well  developed. 

</.  Color  red,  with  darker  cross  shades  on  sides  of  back;  fins  all  dusky;  dorsal  fins 
well  separated;  body  rather  elongate.  bi color,  1617. 

dd.  Color  not  red,  chiefly  olivaceous;  dorsal  fins  distinctly  connected  by  mem- 
brane. 
e.  Eye  not  longer  than  snout;  pores  in  lateral  line  85  to  90.  Body  compara- 
tively deep,  the  depth  in  tho  adult  about  equal  to  length  of  head  and 
3  to  3V,  in  length  to  base  of  caudal;  young  more  slender;  back  elevated; 
first  and  second  dorsal  spines  subequal,  the  third  smallest;  dorsals 
slightly  conuected;  ventrals  very  small;  gill  rakers  very  small  and 
t<hort,  about  8  developed.  Color  dusky  brown,  fins  marked  with 
blackish  and  usually  with  a  narrow  pale  edge;  sides  generally  with 
irregular  pale  spots;  back  and  head  usually  immaculate. 

SAPONACEl-K,  1618. 

ec.  Eye  longer  than  snout;  pores  in  lateral  line  67;  brownish,  with  blackish 
spots  and  dots.  arenatus,  1619. 

<r.  Opercular  spines  2,  small,  the  uppermost  the  smaller  (tho  lowermost  being  obso- 
lete); dorsal  fins  sc(>arotcd;  body  moderately  elongate;  preopercular  spines 
short,  bluntiuh,  close  together,  the  uppermost  the  smaller;  first  dorsal  spine 
longest,  the  two  fins  well  separated.  Color  nearly  plain  brown,  the  edges  of 
the  scales  darker  with  durk  points;  sides  with  some  faint  paler  spots;  edges 
of  ^«T\\C»\  fox*  &WS&3 .  coriackus,  1620. 
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II.  Pbomiceoftxbus  (*po,  before;  fuffpoc,  email;  srcpoV,  fin) : 
/.  Body  comparatirely  deep,  the  depth  more  than  length  of  head  and  more  than  %  the  length 
in  the  adult  (lees  in  the  young);  back  considerably  elevated;  preopercle  with  2  devel- 
oped spines  only,  the  uppermost  usually  obsolete;  upper  (median)  spine  on  preopercle 
often  divided,  the  lowermost  larger,  directed  partly  downward;  a  depression  before 
eye,  the  sharp  snout  abruptly  projecting;  opercular  spines  small;  first  dorsal  spine  a 
little  longer  than  second,  which  is  nearly  or  quite  free  from  the  soft  rays.  Color  dusky 
olive  brown,  somewhat  clouded;  sides  with  a  few  smal  lirregular  whitish  spots;  young 
with  brownish  spots.  butbispixus,  1821. 

X  Body  more  slender,  the  depth  about  equal  to  length  of  head  and  less  than  %  the  length 
even  in  the  adult;  back  little  elevated;  depression  before  eye  slight,  the  profile  not 
very  uneven,  slightly  convex  above  eye;  preopercle  with  3  distinct  spines,  the  upper 
one  small,  the  middle  one  largest,  rarely  divided;  opercular  spines  3,  rather  strong, 
the  middle  one  largest;  first  dorsal  spine  slightly  longer  than  second,  which  is  nearly 
or  quite  free  from  the  soft  rays.  Color  brownish,  irregularly  mottled  with  whitish 
spots  as  large  as  the  pupil,  some  of  them  with  a  darker  center,  these  spots  extending 
on  all  the  vertical  fins,  sometimes  wanting  in  the  young;  vertical  fins  and  pectorals 
edged  with  dusky.  juqripinius,  1022. 

1616.  BTPTICU8  XANTI,  Gill. 

Head  3i;  depth  3i;  eye  5£  in  head.  D.  Ill,  24;  A.  16.  Preopercle  with 
3  spines,  the  uppermost  blunt  and  sometimes  obsolete,  the  lower  the 
largest;  opercle  with  3  strong  spines,  the  middle  one  largest;  body  rather 
deep,  the  depth  about  equal  to  length  of  head  and  3£  in  length  to  base  of 
caudal ;  back  moderately  elevated ;  snout  short,  not  very  acute,  the  lower 
jaw  much  projecting ;  anterior  profile  steep  and  almost  straight ;  maxil- 
lary reaching  beyond  pupil,  2±  in  head;  first  dorsal  spine  longest;  dorsals 
slightly  connected ;  ventral  fins  moderate,  nearly  twice  as  long  as  eye ; 
pectorals  rounded ;  gill  rakers  short  and  thick.  Color  very  dark  olive 
brown,  the  fins  all  blackish ;  sides  with  vague  blotches  of  light  brown. 
Pacific  Coast  of  Mexico ;  rather  rare ;  known  from  Cape  San  Lucas,  Coli- 
ma  and  Mazatlan.  This  species  differs  from  B.  saponaceus  of  the  Atlantic 
chiefly  in  the  armature  of  the  head.  We  have  examined  the  original  type 
and  also  specimens  from  Colima  and  Mazatlan.  Our  description  is  drawn 
from  No.  7740,  U.  S.  Nat.  Mus.,  collected  by  Mr.  John  Xantus  at  Colima. 
(Named  for  John  Xantus  de  Vasey ,  the  discoverer  of  the  species,  onoe  tidal 
observer  at  Cape  San  Lucas,  now  Director  of  the  Museum  at  Budapest.) 

BhffpticuM  zemii,  Gill,  Proc.  Ac  Nat.  8c  i.  Phi  la.,  1862,  260,  Cape  San  Lucas,  (Coll.  Xantus); 
Jordan  &  Ejqenmann,  /.  c,  339, 1890. 

1617.  BTPTICU8  BICOLOR  (Valenciennes). 

Head  3f ;  depth  3£.  Body  rather  elongate ;  preopercle  with  2  spines ; 
opercular  spines  3,  well  developed;  dorsal  fins  well  separated.  Color  red, 
with  darker  cross  shades  on  sides  of  back;  fins  dusky.  (Valenciennes.) 
Galapagos  Archipelago.  This  species  is  known  from  the  description  and 
figure  given  by  Valenciennes.  The  description*  speaks  of  10  dorsal  and  2 
anal  spines,  but  it  is  evident  from  the  figure  that  this  is  an  ordinary 
Rypiicus,  the  short  or  rudimentary  rays  of  the  dorsal  and  anal  having 
been  taken  by  Valenciennes  for  spines.  The  red  coloration,  as  shown  on 
the  figure,  is  exceptional  in  this  genus,  and  its  correctness  may  be 
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doubted.  It  is  not  unlikely  that  the  species  is  identical  with  Rypticu* 
xanti.  Possibly  it  is  a  deeper-water  form,  analogous  to  the  red  forms  of 
certain  species  of  Mycteroperca.  The  plate  of  this  species  (issued  in  1846) 
is  named  "Rhypticus  tricolor,"  the  name  Smecticu*  tricolor  appearing  in  the 
later  text  (1855).    (bicolor,  two-colored.) 

Smecticu*  bicolor,  Valenciennes,  Voyage  de  la  Venus,  Poisons,  307,  pi.  n,  fig.  2, 1866,  Galapa- 
gos Archipelago. 
Rhypticvi  bicolor,  GCnthee,  Cat.,  I,  173. 
Rypticu*  bicolor,  Jordan  &  Eioenmann,  I.  c,  339, 1890. 

1618.   BYPTICU8  8AP0NACEU8  (Bloch  k  Schneider). 
(SoAPriSH  ;  J  a  bon  ;  Jaboncillo.) 

Head  3  to  3*  in  length ;  depth  2|  to  3*.  D.  Ill,  23  to  25 ;  A.  16  or  17; 
scales  85  to  90  (pores).  Body  comparatively  deep ;  young  more  slender; 
back  elevated ;  snout  rather  pointed ;  lower  jaw  much  projecting ;  ante, 
rior  profile  before  eye  a  little  concave ;  eye  4i  to  5  in  head ;  maxillary 
reaching  posterior  edge  of  eye,  2\  in  head ;  preoperole  with  2  straight 
spines  behind ;  opercle  with  3  spines,  the  middle  one  largest  and  nearer 
the  upper  than  the  lower ;  first  and  second  dorsal  spines  subequal,  the 
third  smallest ;  dorsals  slightly  connected ;  ventrals  very  small,  not  half 
longer  than  eye;  pectorals  rounded;  gill  rakers  very  small  and  short, 
about  8  developed.  Color  dusky  brown,  fins  marked  with  blackish  and 
usually  with  a  narrow  pale  edge;  sides  generally  with  irregular  pale 
spots;  back  and  head  usually  immaculate.  West  Indies,  Pensaoola  to 
West  Africa  and  Brazil;  generally  common.  The  beet-known  and  most 
widely  distributed  of  the  soapfishes.  Our  specimens  are  from  Havana, 
Pensacola,  and  Bahia.  The  young  specimens  are  much  slenderer  in  form 
and  more  uniform  in  color  than  the  adult,    (saponaceus,  soapy.) 

Jaboncillo,  Pabba,  Difer.  Piezai  de  Hist.  Nat,  51,  lam.  24,  fig.  2, 1787,  Havana. 
Anthiaa  Mponaccm,  Block  A  Schneider,  Syst.  Ichth.,  810,  1801,  Havana  (after  Parra). 
Rhypticua  microjw,  Castelnau,  Anim.  Nouy.  on  Bares  de  l'Amer.  da  Sud,  6,  1855,  Bahia  (after 

Perca  microp*,  Broussonet,  a  MS.  name). 
Rhypticu*  *aponaceu«,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poise.,  in,  63,  1829;  GCnther,  Oat.,  I, 

172,  1859;  Port,  Synopsis,  297,  1808;  Boulenoer,  Cat.,  1, 348. 
Rypticut  aaponaccut,  Jordan  &  Eioenmann,  I.  c,  340,  1890. 

1619.  RTPTICUS  ARENATUS,*  Cuvier  A  Valenciennes. 

"  This  fish,  which  is  known  only  from  young  specimens,  differs  from  the 
young  R.  saponaceus  in  the  larger  eye,  which  exceeds  the  length  of  the 
snout  and  is  less  than  }  the  length  of  the  head,  and  the  smaller  number 
of  tubes  in  the  lateral  line  (67  instead  of  85  to  90).  Gray  or  pale  brown, 
with  blackish  dots  or  small  round  spots;  fins  pale.  Total  length 65 milli- 
meters."   (Bouleuger ;  from  Bahia  examples.)    West  Indies  and  coast  of 


♦The  scanty  description  of  a  young  example  published  by  Gill,  under  the  name  of  Rktf]4iatM 
mbbifrenaUm,  Beems  to  approach  Tery  closely  to  R.  arenatus.  The  following  is  the  substance  of 
Dr.  Gill's  account  of  R.  mbbifrcnaim:  Color  dusky,  with  remote  dark  spots;  head  with  2  series 
of  spots;  one  series  of  4  between  orbit  and  opercular  spine;  the  other  of  3  smaller  spots  between 
eye  and  suprascapular  Lead  1\  in  length  (3%  with  caudal);  depth  3%  (4%  with  caudal).  D.  Ill, 
23;  A.  15. 
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Brazil;  recorded  from  Jamaica,  Trinidad,  Bahia,  and  St.  Thomas;  not 
seen  by  as.    {arenatus,  sanded,  from  the  speckled  coloration.) 

Rhyptiau  artnatm,  Cuvier  &  Valenciennes,  Hist  Nat.  Poiss.,  in,  65,  pi.  45, 1829,  Brazil;  GtJw- 

ther,  Gat.,  i,  173,  1869:  Boulengkr,  Cat,  349. 
t  Rhypticu*  mtbbifreuatu*,  Gill,  Proc.  Ac.  Nat  Sci.  Phi  la.,  1861,  53,  St.  Thomas. 
Rypticut  arcHcUut,  Jordan  &  Eiqenmann,  I.  c,  340, 1890,  in  part;  partly  taken  from  Steindachner, 

Ich.  Notiz.,  vi,  41,  which  may  bo  tho  young  of  If.  *aponaetu$. 
f  Rhyplicun  nujromacnlatu*  +  Steindaciinrr,  Ichth.  Notiz.,  vi,  42,  1867,  Barbadoes. 
RyptkuM  nigromaculatus,  Jordan  &  Eiqenmann,  /.  c,  341, 18U0. 


1620.  BYPTICU8  COBIACEU8  (Cope). 

Head  3£;  depth  3£.  D.  1 1 1-25;  A.  15.  Opercular  spines  2,  small,  the 
uppermost  the  smaller  (the  lowermost  being  obsolete);  dorsal  fins  sepa- 
rated ;  body  moderately  elongate,  the  back  elevated,  the  head  low,  slender, 
and  pointed,  the  anterior  profile  almost  straight ;  lower  jaw  much  pro- 
jecting; eye  small,  smaller  than  in  R.  saponaceus,  5  to  5^  in  head;  about 
equal  to  the  short  snout;  maxillary  reaching  posterior  edge  of  eye,  2j  in 
head;  preopercular  spines  short,  bluntish,  close  together,  the  uppermost 
the  smaller;  first  dorsal  spine  longest,  the  2  fins  well  separated;  ventrals 
moderate,  nearly  twice  as  long  as  eye ;  gill  rakers  small  and  short.  Color 
(in  our  specimen)  nearly  plain  brown,  the  edges  of  the  scales  darker  with 
dark  points;  sides  with  some  faint  paler  spots;  edges  of  vertical  fins 
dusky.  West  Indies;  recorded  from  St.  Martins  and  Jamaica;  our 
description  from  No.  30130,  U.  S.  Nat.  Mus.,  from  Kingston,  Jamaica. 
This  species  seems  to  be  distinguished  from  It.  saponaceus  by  the  weak 
armature  of  the  head,  and  by  the  greater  distance  between  the  dorsal  fins. 
Dr.  Boulenger  places  it  in  the  synonymy  of  R.  saponaceus,  (coriaceus, 
leathery.) 

Eltutheractu  coriacew,  Cope,  Trans.  Am.  Phil.  Soc  ,  1870,  467,  St.  Martins.    (Coll.  Dr.  J.  Van 

Rijgersma.) 
Rypticu$  coriaccH*!  Jordan  &  Eioknmann,  I.  <-.,  341,  1890. 


Subgenus  PROMICROPTERUS,  GUI. 

1621.  RYPTHTS  BI8TRISPIM  S  (Mitchill). 

Head  3 ;  depth  2£-  to  2J.  D.  11-25 ;  A.  14  or  15.  Body  comparatively 
deep,  the  depth  greater  than  length  of  head,  especially  in  the  adult,  in 
which  the  back  is  considerably  elevated.  A  depression  before  eye,  the 
sharp  snout  abruptly  projecting  ;  eyo  in  adult  nearly  aa  long  as  snout,  5£ 
in  head ;  maxillary  2\  in  head,  reaching  to  below  posterior  margin  of 


*  RyplicuH  nigrfmaculaht*  (Steindachner):  Iload  3? .',  (with  caudal);  depth  4»-£.  D-  IV,  22  or  23; 
A.  alx»ut  12.  Dorsal  spin***  4  ;  color  brown  ;  body  and  base  of  dorsal  covered  with  round,  jet-black 
spots,  each  surrounded  by  a  cl<>ar  ring;  these  spot*  lie  in  5  longitudinal  rows,  those  of  the  middle 
row  much  larger  than  the  others;  a  sixth  row  on  l>aso  of  dorsal  and  2  or  3  spots  on  base  of  anal; 
fins  dusky,  without  paler  margin.  (Steindachner.)  West  Indies;  known  from  a  single  specimen 
1%  inches  long  taken  at  Barbadoes.  Except  that  it  is  said  to  have  4  dorsal  spines,  the  description 
agrees  with  that  of  R.  arenatu»t  and  R.  nigromaculatn*  is  probably  simply  au  accidental  variation 
of  tho  latter. 

F.N.  A. 79 
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eye;  preopercle  with  only  2  developed  spines,  the  uppermost  being 
usually  wholly  wanting ;  the  median  spine  often  divided,  the  lower  one 
largest  and  directed  partly  downward ;  opercular  spines  small ;  first  dor- 
sal spine  a  little  lower  than  second,  which  is  nearly  or  quite  free  from 
the  soft  rays ;  gill  rakers  short  and  thick,  close-set,  8  to  10  in  number. 
Color  dusky  olive  brown,  somewhat  clouded;  sides  with  a  few  irregular 
whitish  spots ;  young  spotted  with  brownish.  South  Atlantic  Coast  of 
United  States,  in  rather  deep  water,  frequent  off  Charleston,  Pensacola, 
and  Key  West,  occasional  as  far  north  as  Newport,  Rhode  Island ;  here 
described  from  specimens  from  Pensacola.  ( bistrispinus,  twice  three  spines. ) 

Bodianu$  butritpimu,  Mitch  ill,  Am.  Monthly  Magazine  and  Crit.   Review,   Feb.,  1818,  247, 

Straits  of  Bahama. 
Rkfptkua  maculatue,  Holbbook,  Ichth.  8.  Car.,  Ed.  1,  39,   1866,  and  Ed.  2,  42,   I860,   Cape 

Romain,  South  Carolina;  GCnther,  Cat.  Fishes,  i,  173;  Jordan  A  Gilbert,  Synopsis, 

643,1883. 
RhypHctu  pitnUotus,  Goods  A  Bean,  Proc.  U.  8.  Nat.  Mus.,  1879,  341,  Key  West;  Jordan  St 

Gilbert,  Synopsis,  543, 1883. 
RhypticuM  decoratut,  Jordan  A  Gilbert,  8ynopsis,  643, 1883  (not  of  Gill). 
RypUcus  bUtritpimu,  Jordan  A  Eioenmann,  I  <?.,  338,  1890;  Boulenqer,  Cat.,  i,  350. 


1022.  BTPTICUS  NIGBIPINNI8,*  Gill. 

Head  3  to  3};  depth  3  to  4.  D.  11-24  to  26;  A.  16;  pores  80  to  85. 
Body  more  slender  than  in  R.  bistrispinus,  the  depth  about  equal  to  length 
of  head  and  less  than  i  the  length,  even  in  the  adult ;  back  little  ele- 
vated ;  preopercle  with  3  distinct  spines ;  maxillary  2}  in  head,  not  quite 
reaching  posterior  border  of  eye ;  depression  before  eye  slight,  the  pro- 
file not  very  uneven,  slightly  convex  above  eye ;  eye  as  long  as  snout,  5} 
in  head ;  lower  jaw  much  projecting ;  preopercle  with  3  distinct  spines, 
the  upper  one  small,  the  middle  one  largest,  rarely  divided ;  opercular 
spines  3,  rather  strong,  the  middle  one  largest;  first  dorsal  spine  slightly 
longer  than  second,  which  is  nearly  or  quite  free  from  the  soft  rays ;  gill 
rakers  short  and  thick,  about  8  developed.  Color  brownish,  irregularly 
mottled  with  whitish  spots  as  large  as  the  pupil,  some  of  them  with  a 
darker  center,  these  spots  extending  on  all  the  vertical  fins,  sometimes 
wanting  in  the  young ;  vertical  fins  and  pectorals  edged  with  dusky. 
Pacific  Coast  of  tropical  America,  Cape  San  Lucas  to  Panama;  not 
uncommon,     (niger,  black;  pinna,  fin.) 

Rhypticu*  nigripinni*,  Gill,  Proc.  Ac.  Nat.  8c  i.  Phi  la.,  1861,  63,  Panama,  (Coll.  Dow);  Boulen- 
oer, Cat.,  i,  349. 

Rhypticu*  macuLUut,  Gill,  Proc.  Ac.  Nat.  8c i.  Phila.,  1862,  251,  Cape  San  Lucas,  (Coll.  Xantus); 
not  of  Holbbook. 

Promicropterut  decoratu*,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1863,  164,  Panama,  (Coll.  Dow). 

Rhypticut  decoratus,  GCntiier,  Fishos  Cen.  Am.,  412,  1869. 

Rypticu*  nigripinni*,  Jordan  A  Eioenmann,  J.  c,  339,  1890. 


*  We  have  examined  numerous  specimens  of  this  species,  including  the  original  types  of  uigri- 
pirmi*,  maculatm,  and  decoratm.  There  is  no  doubt  whatever  of  the  identity  of  these  three. 
R.  maculatm,  Gill,  is  said  to  have  3  dorsal  spines,  but  this  is  an  error,  the  first  (broken)  soft 
ray  on  the  type  having  l>een  counted  as  a  spine.  We  have  compared  R.  nigrtpttmit  with  B.  bit- 
trispinu*,  and  find  the  two  apparently  different,  although  very  nearly  related.  In  nigrimmm  the 
body  is  low  deep,  mhJl  ttatfc  wro^  ovoroatax  tt^Vtx«fts^\A\&V&&  ks.Va.utlc  species  has  usually  but  2. 
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Family  CXL VII.  LOBOTIDiE. 
(The  Triple-tails.  > 

This  family  is  thus  defined  by  Dr.  Gill :  * 

41  Percoidea  with  an  oblong,  compressed  body,  equally  developed  above 
and  below;  a  short  snout  and  anterior  eyes;  edentulous  palate;  dorsal 
and  anal  with  the  soft  portions  equal  and  opposite,  the  former  preceded 
by  a  much  larger  spinous  portion,  the  latter  with  3  spines;  vertebrae  24, 
12  abdominal  and  12  caudal,  the  fifth  to  eleventh  with  short  but  gradu- 
ally lengthening  parapophyses  projecting  sideways  and  behind  downward, 
and  the  twelfth  with  the  parapophyses  elongated,  converging  at  their 
extremities,  and  fitting  into  a  groove  of  the  first  haemal  spine,  the  oostif- 
erous  pits  excavated  obliquely  in  the  developed  parapophyses,  and 
gradually  ascending  forward  on  the  vertebrae,  and  finally  on  the  neura- 
pophyses;  the  skull  with  its  frontal  portion  broad,  expanded  forward 
and  outward,  and  entering  into  the  posterior  borders  of  the  orbits,  which 
are  advanced  far  forward ;  the  postfrontals  elongated  forward  and  under- 
lying the  frontals ;  ethmoid  short,  decurved,  and  expanded  sideways." 
This  family  contains  a  single  species,  a  large  fish  closely  allied  to  the 
Serranid&j  but  lacking  vomerine  and  palatine  teeth,  and  with  the  fore 
part  of  the  head  very  short.  Its  relations  are  decidedly  with  the  Serra- 
nidce  and  not  with  the  Hcemulidce,  with  which  group  it  agrees  in  the 
absence  of  teeth  on  the  palate.  (Pristipomatidai,  genus  Lobotes,  Giinther, 
Cat.,  i,  338.) 

520.  LOBOTES,  Cuvier. 

Lobotes,  Cutter,  R&gne  Animal,  Ed.  2,  u,  177, 1829,  (erat*  =  $uri*anensia). 

Body  oblong,  compressed,  and  elevated,  covered  with  moderate-sized, 
weakly  ctenoid  scales;  profile  of  head  concave,  the  snout  prominent; 
mouth  moderate,  oblique,  with  thick  lips;  upper  jaw  very  protractile, 
the  lower  the  longer;  maxillary  without  supplemental  bone;  jaws  with 
narrow  bands  of  villiform  teeth,  in  front  of  which  is  a  row  of  larger  conical 
teeth  directed  backward  ;  no  teeth  on  vomer  or  palatines ;  preorbital  nar- 
rower than  eye;  preopercle  strongly  serrate.  Branch iostegals  6.  Dorsal 
fin  continuous,  with  12  spines  which  may  be  depressed  in  a  shallow 
groove ;  soft  rays  of  dorsal  and  anal  fins  elevated ;  anal  spines  gradu- 
ated ;  bases  of  soft  dorsal  and  anal  thickened  and  scaly ;  caudal  rounded. 
Air  bladder  present.  Pyloric  caeca  3  (Xoporbs,  lobed;  the  soft  parts  of 
dorsal,  anal,  and  caudal  thought  to  resemble  one  3-lobed  fin.) 

1623.  LOBOTES  SCBINAMENSI8  (Bloch). 
(Flasher;  Triple-tail;  Dormeur.) 

Head  3 ;  depth  1}  to  2*.  D.  XII,  15 ;  A.  Ill,  11 ;  scales  47.  Head  small. 
Profile  from  dorsal  to  occiput  strongly  convex,  from  occiput  to  snout  con- 
cave ;  maxillary  reaching  beyond  middle  of  orbit.    Scales  around  eye  very 

♦Proc.  U.  S.  Nat.  Mat.,  1882,  66a 
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small,  those  on  opercle  large.  Eye  small,  much  shorter  than  snout.  Pre- 
opercular  strongly  dentate  ;  teeth  enlarged  on  angle,  hooked  upward  on 
posterior  limb.  Pectorals  shorter  than  ventrals,  which  do  not  reach  vent ; 
soft  dorsal  higher  than  the  spinous  portion.  Small  scales  running  up  on 
the  base  of  soft  dorsal,  anal,  and  caudal.  Blackish  above,  becoming  sil- 
very gray  on  the  sides ;  often  blotched  and  tinged  with  yellow ;  fins  dusky 
gray,  sometimes  with  yellow.  A  large  fish  of  rather  sluggish  habits, 
reaching  a  length  of  3  feet,  and  found  in  all  warm  seas ;  north  on  our 
coasts  to  Cape  Cod  and  Panama :  not  very  common ;  straying  occasion- 
ally to  the  Mediterranean  ;  used  as  food.  Variable,  the  young  looking 
quite  unlike  the  adult.     (Eu.) 

Hotocentnu  mrinamenris,  Bloch,  Ichth.,  pi.  243, 1790,  Surinam. 

Bodianu*  trumw,  MiTciiiLL,  Trans.  Lit.  &  Phil.  Soc.,  i,  1816,  418,  Powlea  Hook,  New  Jersey. 

Tx>bote*  erate,  Cuvikr  Jfc  Valenciennes,  Hint.  Nat.  Poiw.,  v,  322, 1830,  Pondicherry. 

LoboUwfarkkarii,  Cuvikr  &  Valenciennes,  Hist.  Nat.  Poiw.,  t,  324,  1830,  Malacca;  on  a  draw- 
ing of  Major  Farkiiar. 

Lobole*  aontnoletUut,  Cu  vie  a  &  Valenciennks,  Hlat.  Nat.  Poiss.,  v,  324, 1830,  San  Domingo. 

Ijobote*  incurvwt,  Richardson,  Ichth.  China,  237,  1846,  China. 

LdboUit  auclorum,  GCnther,  Cat.,  I,  338, 1859,  Cuba;  Calcutta;  China  ;  Doderlein,  Una  Specie 
del  genere  Esotico  Lobotes  a  Palermo,  1876,  1. 

Lubote*  mtruuunensi*,  Holbrook,  Ichth.  8.  C,  169,  1860. 

Family  CXLVIII.  PRIACANTHID^E.* 

(Catalufas.) 

Body  oblong  or  ovate,  compressed,  covered  with  small,  firm,  rough 
scales  ;  all  parts  of  the  body  and  head,  even  the  snout  and  maxillaries, 
being  densely  scaly,  each  scale  with  a  more  or  less  developed  plate  on  its 
posterior  border,  most  developed  in  the  young.  Head  deep.  Mouth  large, 
very  oblique,  the  lower  jaw  prominent.  Villiform  teeth  on  jaws,  vomer, 
and  palatines,  none  on  the  tongue.  Premaxillaries  protractile.  Maxillary 
broad,  without  supplemental  bone,  not  slipping  under  the  very  narrow 
preorbital.  which  is  usually  serrate;  no  suborbital  stay.  Eye  very  large, 
forming  about  one-half  the  length  of  the  side  of  the  head.  Posterior 
nostril  long,  slit-like,  close  to  the  eye.  Preopercle  more  or  less  serrated, 
one  or  more  strong  spines  at  its  angle;  operculum  very  short,  ending  in 
two  or  three  points  behind;  no  barbels.  Gill  membranes  separate,  free 
from  the  isthmus.  Pseudobranchhe  very  large,  extending  along  whole 
length  of  opercle.  Postorbital  part  of  head  very  short,  the  opercle  small. 
Gills  4,  a  slit  behind  the  fourth.  Gill  rakers  long.  Branch tostegals  6. 
Lateral  line  continuous,  not  extending  on  the  caudal.  Dorsal  fin  con- 
tinuous, X,  9  to  15,  the  spines  depressiblo  in  a  groove;  anal  rays  III,  9 
to  15,  the  soft  part  long,  similar  to  the  soft  dorsal,  the  spines  strong; 
ventrals  very  large,  thoracic,  I,  5,  close  together,  in  advance  of  base  of 
pectoral,  joined  to  belly  by  a  membrane  which  incloses  a  groove;  no 
axillary  process;  spine  strong;  pectorals  small,  pointed,  not  symmetrica], 
of  19  or  20  rays,  the  upper  longest ;  caudal  fin  truncate  or  lunate.    Spines 


*  For  an  account  of  the  American  species  of  l*riacanthidte,  see  Morrison,  Proc.   Ac.  Nat.  Sci.. 
Phila.,  1889, 100. 
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of  fins  generally  rough  with  small  serrae.  Air  bladder  large.  Pyloric 
cceca  few.  Vertebrae  in  reduced  number,  9  or  10-f  13  =  22  or  23,  the  first* 
vertebra  being  very  small  or  absent ;  transverse  process  beginning  on 
the  seventh  (sixth)  vertebra,  the  last  2  precaudal  bridged  across ;  ribs 
attached  to  the  transverse  processes;  epipleurals  absent  on  the  last  three 
precaudal  vertebras.  Supraoccipital  crest  very  low,  continued  forward 
to  over  front  of  orbit,  where  it  is  joined  by  the  parietal  crests ;  processes 
of  premaxillaries  moderate.  Carnivorous  fishes  of  the  tropical  seas, 
chiefly  in  deep  waters;  mostly  rose-colored  in  life.  The  family  is  a 
sharply  defined  group,  not  close  to  any  other,  but  the  affinities  on  the 
whole  seem  to  be  nearest  to  the  Serranida  and  their  tropical  allies. 
Genera  2,  species  about  10.  (Percidce,  group  Priacanthina,  Giinther,  Cat., 
I,  215-221.) 

a.  Scales  very  small,  80  to  100  in  lateral  line ;  body  oblong,  ita  depth  not  half  its  length  ;  preo- 
percle -with  a  flat  spine  ;  dorsal  and  anal  each  with  12  to  15  soft  rays.  Priacanthus,  621. 

aa.  Scales  large  and  very  rough,  35  to  60  in  lateral  line  ;  body  ovate,  ita  depth  more  than  half 
ita  length  ;  preopercle  without  spines  ;  dorsal  and  anal  each  with  0  to  11  soft  rays. 

PSEUDOPRIACANTHUS,  622. 

521.  PRIACANTHUS,  Cuvier. 

PriacajUhuM,  CuviKB,  Regno  Animal,  ii,  281,  1817,  (macrophthalmu*). 

Scales  very  small,  80  to  100  in  the  lateral  line ;  body  oblong,  more  than 
twice  as  long  as  deep ;  preopercle  with  a  spine  at  angle ;  interorbital  area 
externally  transversely  convex,  the  cranium  itself  transversely  concave, 
the  elevation  being  formed  of  flesh  ;  a  conspicuous  foramen  in  the  inter- 
orbital area;  lateral  line  extending  upward  and  backward  from  upper 
angle  of  gill  opening  toward  second  dorsal  spine,  below  which  it  changes 
its  course,  following  outline  of  back  to  end  of  dorsal  fin,  theuce  direct  to 
middle  of  caudal ;  anal  fin  rather  long,  its  rays  about  III,  14 ;  dorsal  rays 
about  X,  13.  Species  rather  numerous,  in  the  tropical  seas,  (nf>iuv,  saw  ; 
axavBuj  spine ;   some  of  the  fin  spines  being  serrated.) 

a.  Preopercular  spine  olwolete  or  nearly  bo;  depth  about  equal  to  length  of  head;  dorsal 

unspotted;  dorsal  rayH  X,  14;  anal  III,  15.  arenatvs,  1624. 

aa.  Preopercular  spino  well  developed;  depth  of  body  greater  than  length  of  head;   dorsal 

spotted;  dorsal  ray 8  X,  12  or  X,  13;  uual  III,  13  or  14.  cruentatts,  1625. 

1(124.  PlUACANTHl  S  ABEN  ATI  S,  Cuvier  &  Valenciennes. 

(Catalupa.) 

Head  25  to  3*  ;  depth  2 J  to  3}  ;  eye  very  large,  2 J-  to  2*  in  head.  D.  X, 
14;  A.  Ill,  15;  scales  9-98  to  115-42,  pores  6S  to  73.  Body  oblong,  less 
deep  than  in  /'.  crucntatus.  Snout  $  to  |  diameter  of  eye.  Posterior  nos- 
trils in  a  single  oblong  opening,  within  which  is  a  septum  considerably 
below  the  surface;  gill  rakers  20  to  23.  Preopercle  with  its  angle  termi- 
nating in  an  oblique  point,  smaller  than  the  spine  in  P.  cruentatus ;  opercle 
with  a  flat-pointed  spine,  which  does  not  project ;  both  spines  almost 
obsolete;  shoulder  girdle  above  with  a  prominent  edge;  dorsal  spines 
more  or  less  granulate  on  the  edges ;  last  dorsal  spine  If  to  2  in  bead. 
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Caudal  slightly  lunate,  the  upper  lobe  the  longer ;  ventrals  moderate,  not 
extending  beyond  second  anal  spine,  about  as  long  as  head  ;  pectorals  2 
in  head ;  third  anal  spine  as  long  as  sixth  dorsal ;  scales  smaller  near  the 
back.  Base  of  skull  pierced  with  a  large  foramen  between  the  great 
wing  and  the  base  of  the  superior  sphenoid.  (Poey.)  Silvery  red ;  anal, 
soft  dorsal,  and  caudal  edged  with  black ;  no  spots  on  dorsal ;  posterior 
half  of  ventral  black.  Tropical  Atlantic,  south  to  Brazil,  occasionally 
northward  in  the  Gulf  Stream  to  Newport  and  Woods  Hole;  recorded 
also  from  Madeira,     (arenatus,  sanded.) 

Oatalufa,  Pa  bra,  Dif.  Piesas  Hist.  Nat,  pi.  20, 1787,  Havana. 

Prtacan&uM  arenatus,  Cuviee  A  Valenciennes,  Hist.  Nat.  Polls.,  in,  97,  1829,  Brazil,  (Coll. 

Delalande.)  Atlantic, (Coll.  P6ron);  Jordan  &  Gilbert,  Synopsis,  971;  BouLEKOBR,Cat.,i,  358. 
PriacantkuM  fulgeiu,  Lows,  Trans.  Zobl.  Soc.  Lond.,  ii,  1839, 174,  Madeira.  (Coll.  R.  T.  Lowe.) 
PriacanAu*  catalufa,  Poey,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1863, 182,  Havana;  Morrison,  Proc.  Ac 

Nat.  Sci.  Phi  la.,  1889, 161. 
Priacanthiu  macrophthalmtu,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poise.,  m,  97,  1829;  not  AnOdca 

macrophthalmuM,  Bloch,  which  is  an  Asiatic  species,  Priacantiuu  hanmtr  (Forskal);  GUnther, 

Oat.,  i,  215;  Jordan  &  Gilbert,  Synopsis,  544. 


1626.  PBIACANTHU8  CBUENTATU8  (LacepMe). 
(Bio  Bye;  Catalufa.) 

Head  3  to  3* ;  depth  2\  to  2f .  D.  X,  12  or  X,  13 ;  A.  Ill,  14 ;  scales  10-100 
to  120-50,  pores  62  to  76 ;  eye  2}  to  2\  in  head ;  snout  1}  to  2  in  eye. 
Body  deep ;  interorbital  width  3£  to  3}  in  head ;  month  large,  oblique, 
maxillary  reaching  nearly  to  middle  of  eye,  2  in  head.  Gill  rakers  16  to  18 
below  angle.  Dorsal  and  anal  spines  all  finely  serrate  in  front ;  preopercle 
with  a  rather  strong,  flat,  triangular  spino ;  opercular  spine  very  small ;  last 
dorsal  spine  1}  times  length  of  second,  1}  to  2  in  head  ;  pectorals  small, 
little  longer  than  eye,  1|  to  2  in  head ;  third  anal  spine  nearly  as  long  as 
last  of  dorsal;  caudal  Hlightly  notched;  roof  of  mouth  with  longitudinal 
ridges ;  upper  limb  of  preopercle  almost  vertical ;  skull  without  sphenoid 
foramen  below.  Rose  color,  the  back  brownish,  the  dark  color  of  back 
sometimes  forming  rounded  blotches;  dorsal  and  caudal  fins  with  small 
dark  spots.  West  Indies  to  St.  Helena  and  the  Canaries ;  a  common  food- 
fish  in  Havana ;  not  yet  recorded  from  the  United  States.  Also  abundant 
throughout  the  western  Pacific,  if  Priacanthus  carolinus*  is  the  same,  as 
supposed  by  Dr.  Boulenger.     (cruentatus,  bloody.) 

Labrus  cruentatu*,  Lac£p£dk,  Hist.  Nat.  Poisa.,  lit,  622,  1800  (from  a  copy  by  Aubriet  of  a  plate 

made  l»y  Pluxieb  at  Martinique),  Martinique;  Cuvier  &  Valenciennes,  Hist.  Nat.  Poisa., 

in,  102,  1829. 
Priacanlltu*   cepediann*tf  Desmarest,    Prem.   Dec.   Ichthy.,   9,   pi.  1,   1823,    Havana;    Poet, 

Repertorio,  I,  273,  I860. 
Priacanthus  cnientatut,  Morrison,  Proc.  Ac.  Nat.  Sci.  Phila.,  1889,  162;  Jordan,  Proc.  U.  8.  Nat. 

Muh.,  1890,  317;  Boulenqer,  Cat.,  I,  352. 


*  Priacanthu*  carotinm.  Lesson,  Voyage  Coquille,  Point.,  2*H,  1826,  Caroline  Islands;  JFYioam- 
thus  achlegeli,  Hilgendorf,  Sitzgber.  Ges.  Naturf.  Fr.,  1879,  79,  Japan. 

f  Poey  regard*  PriacaiUkuti  cnientahm  and  PriacatUhu$  cepedianus  ad  different  species,  solely  dis- 
tinguished by  tbo  presence  \u  cruevdohu  o\  twaftAtafoTW)  *v*&* 
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522.  PSEUDOPRIACANTHUS,  Bleeker. 

P9mdopriac<mth*s,  Bleekeb,  Yeral.  Ak.  Wet  Amsterd.  (2),  in,  241, 1860,  (niphonims). 

Scales  large,  very  rough,  35  to  50  in  the  lateral  line ;  body  ovate,  not 
twice  as  long  as  deep;  preopercle  with  2  small  spines  at  angle;  inter- 
orbital  space  broad  and  flat,  there  being  little  flesh  between  skin  and 
skull ;  no  foramen  in  interorbital  area ;  lateral  line  changing  its  course 
below  the  fourth  dorsal  spine;  anal  short,  its  rays  III,  9  to  11;  dorsal 
X,  11.  Otherwise  essentially  as  in  Priacanthus,  the  species  living  in 
deeper  water,    (iftevdw,  false ;  Priacanthus.) 

a.  Outer  teeth  above  not  enlarged;  body  with  four  dark  cross  bare;  eye  moderate,  2%  in  head 

in  young.  skrbula,  1626. 

aa.  Outer  teeth  above  more  or  lees  enlarged;  body  not  banded;  eye  excessively  large,  2%  in 

head  in  adult.  altos,  1627. 

1626.  PSEUDOPRIACANTHUS  SERRULA  (Gilbert). 

Head  2|;  depth  1}.  D.  X,  11;  A.  Ill,  11;  lateral  line  with  36  pores. 
Eye  2i  in  head ;  interorbital  width  3};  length  of  snout  5.  Mouth  very 
oblique,  maxillary  scarcely  reaching  vertical  from  middle  of  eye,  half 
length  of  head ;  teeth  in  a  very  narrow  band  in  both  jaws  and  on  vomer, 
none  of  them  enlarged ;  palatines  with  a  single  series.  Posterior  nostril 
elliptical,  not  twice  as  long  as  wide.  Preopercular  and  preorbital  margins 
serrate,  a  group  of  stronger  spines  at  angle  of  preopercle.  Gill  rakers 
short,  about  half  diameter  of  pupil,  16  developed  on  horizontal  limb  of 
outer  arch.  Spinous  dorsal  high,  the  longest  spine  %  length  of  head ;  the 
first  and  last  spines  much  shorter,  about  equaling  the  soft  rays ;  anal 
spines  similar  but  shorter,  the  first  2  equal  and  longer  than  third,  their 
length  half  that  of  head ;  pectorals  short,  barely  reaching  vertical  from 
vent ;  ventrals  elongate,  the  spine  reaching  base  of  second  anal  spine,  the 
longest  soft  ray  reaching  base  of  first  soft  ray  of  anal.  Scales  on  upper 
and  lower  parts  of  body  very  small,  those  on  middle  of  sides  conspicu- 
ously enlarged.  Entire  head,  including  maxillary,  mandible,  gular,and 
branch iostegal  membranes  wholly  covered  with  spiny  scales ;  dorsal  and 
anal  fins  in  a  sheath.  All  spines  rough-serrate.  Color  in  spirits :  Light 
olive,  with  4  dark  cross  bars  on  sides  wider  than  the  interspaces,  the  last 
one  on  base  of  caudal  peduncle ;  vertical  fins  dusky,  the  soft  portions 
more  or  less  speckled ;  ventrals  black ;  pectorals  pale.  Pacific  Coast  of 
Colombia;  known  from  one  young  specimen,  If  inches  long.  (Gilbert.) 
(serrula,  a  little  saw.) 

Priacantku*  •errufa,  Gilbert,  Proc.  U.  8.  Nat.  Mus.,  1890,  450,  Albatross  station  2797,  west 
coast  of  Colombia.    (Coll.  Albatross.) 

1627.  PSEUDOPRIACANTHUS  ALTUS  (GiU). 

Head  2$;  depth  2£.  D.  X,  11;  A.  Ill,  9:  pores  in  lateral  line  37;  in  a 
series  between  opercle  and  caudal, 41.  Body  ovate;  profile  straight  and 
little  oblique;  mouth  subvertical ;  teeth  in  upper  jaw  villiform,  in  a 
narrow  band  with  an  outer  series  of  enlarged  teeth-;  teeth  of  lower  jaw 


rt 
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similar,  but  the  inner  ones  larger  than  in  upper  jaw  ;  eye  very  large,  its 
diameter  little  less  than  half  length  of  head  ;  preorbital  narrow,  strongly 
serrate;  preopercle  serrate,  the  serraj  of  the  lower  margin  largest;  no 
spines  at  its  angle ;  subopercle  and  opercle  serrate  on  their  lower  mar- 
gins; highest  dorsal  spines  lr  in  head;  anal  spines  graduated,  the  third 
spine  2k  in  head ;  ventrals  scarcely  reaching  anal ;  pectorals  1*  in  head ; 
scales  all  extremely  rough,  very  strongly  ctenoid  ;  lateral  line  ascending 
to  below  fifth  dorsal  spine,  then  descending  to  caudal  peduncle,  then 
median  to  tail.  Reddish,  overlaid  with  plumbeous  above;  bright  red 
or  crimson  in  life ;  all  the  fins  except  the  pectorals  edged  with  black ; 
otherwise  entirely  plain  (in  spirits).  West  Indies,  in  rather  deep 
water,  north  to  Pensacola  and  Charleston ;  rare ;  the  very  young  stray- 
ing in  the  Gulf  Stream  to  Rhode  Island.  Here  described  from  a  speci- 
men 11  inches  long,  the  largest  yet  seen,  taken  at  Charleston  by  Charles 
C.  Leslie.  Very  close  to  the  Japanese  species,  Pteudopriacanthus  niphonius, 
(Cuvier  &  Valenciennes),  the  scales  a  little  larger,     (altus,  high.) 

Priacanthu*  attn*,  Gill,  Proc.  Ac.  Nat.  Sci.  Phi  la.,  1862,  13*2  (very  youug  specimen),  Narragan- 

sett  Bay;  Jordan  A  Gilbkrt,  Synopsis,  545. 
F*endopriacanthH$  altun,  Jordan  <fc  Eioenmann,  Proc.  U.  S.  Nat.  Mas.,   1887,  269;    Morrison, 

Proc.  Ac.  Nat.  Sci.  Phila.,  1889, 163;  Doulcnoer,  Gat.,  i,  359. 


